Supplementary Table 1. Differentially abundant bacterial features in calcium oxalate stone formers (“Case”) compared with stone-free controls (“Control”) without adjustment for potential confounders (q < 0.05). Positive model coefficients indicate features enriched in stone formers, whereas negative coefficients indicate features depleted in stone formers. Only taxa detected in more than 50% of the samples (n > 28) were included.

	Bacterial Features
	Coefficient
	p-value
	q-value

	Species-Level Genome Bin

	Erysipelatoclostridium ramosum SGB6744*
	6.188
	<0.001
	<0.001

	Escherichia coli SGB10068*
	4.333
	0.001
	0.017

	Enterocloster bolteae SGB4758
	3.855
	0.001
	0.022

	Ruminococcus gnavus SGB4584
	2.805
	0.003
	0.047

	Blautia wexlerae SGB4837
	-1.651
	0.001
	0.019

	Clostridium fessum SGB4705
	-1.706
	0.003
	0.047

	Blautia massiliensis SGB4826
	-2.232
	0.001
	0.022

	Anaerobutyricum hallii SGB4532
	-2.270
	0.002
	0.037

	Agathobaculum butyriciproducens SGB14993
	-2.395
	<0.001
	<0.001

	Lacrimispora amygdalina SGB4716
	-2.494
	0.002
	0.032

	Clostridiales bacterium KLE1615 SGB5090
	-2.945
	<0.001
	<0.001

	Simiaoa sunii SGB4910
	-3.142
	0.003
	0.047

	Blautia faecis SGB4820
	-3.265
	<0.001
	0.004

	Fusicatenibacter saccharivorans SGB4874
	-3.576
	<0.001
	0.001

	Faecalibacterium prausnitzii SGB15316
	-3.582
	0.002
	0.037

	Streptococcus salivarius SGB8007 group
	-3.758
	<0.001
	0.012

	Eubacterium rectale SGB4933
	-4.022
	<0.001
	0.003

	Bifidobacterium adolescentis SGB17244
	-5.666
	<0.001
	<0.001

	Species

	Enterocloster bolteae
	3.853
	0.001
	0.022

	Blautia wexlerae
	-1.690
	<0.001
	0.016

	Agathobaculum butyriciproducens
	-2.140
	<0.001
	<0.001

	Roseburia hominis
	-2.792
	0.001
	0.022

	Dorea longicatena
	-3.048
	<0.001
	0.013

	Faecalibacterium prausnitzii
	-3.915
	<0.001
	0.004

	Streptococcus salivarius
	-4.037
	<0.001
	0.004

	Genus

	Escherichia*
	4.333
	0.001
	0.017

	Erysipelatoclostridium*
	3.724
	<0.001
	0.006

	Blautia
	-1.431
	0.003
	0.048

	Unclassified Clostridiaceae
	-1.745
	0.003
	0.050

	Dorea
	-1.843
	0.001
	0.023

	Bifidobacterium
	-1.861
	0.002
	0.047

	Anaerobutyricum
	-2.248
	0.001
	0.030

	Unclassified Eubacteriales
	-2.416
	<0.001
	0.007

	Lacrimispora
	-2.496
	0.002
	0.032

	Lachnospira
	-2.756
	0.001
	0.023

	Coprococcus
	-3.254
	<0.001
	0.011

	Unclassified Lachnospiraceae
	-3.712
	0.001
	0.022

	Faecalibacterium
	-3.887
	<0.001
	0.006

	Ruminococcus
	-4.344
	0.001
	0.029

	Fusicatenibacter
	-4.476
	<0.001
	<0.001

	Family

	Bifidobacteriaceae
	-2.194
	0.003
	0.047

	Eubacteriaceae
	-2.338
	0.003
	0.047

	Unclassified Eubacteriales
	-3.092
	0.001
	0.019


*remained significant after controlling for diabetes mellitus, hypertension, urolithiasis, and respiratory conditions (q < 0.05)
Supplementary Table 2. Differentially abundant bacterial features in calcium oxalate stone formers (“Case”) compared with stone-free controls (“Control”) after adjustment for the presence/absence of Oxalobacter formigenes (q < 0.05). Positive model coefficients indicate features enriched in stone formers, whereas negative coefficients indicate features depleted in stone formers. Only taxa detected in more than 50% of the samples (n > 28) were included.

	Bacterial Features
	Coefficient
	p-value
	q-value

	Species-Level Genome Bin

	Erysipelatoclostridium ramosum SGB6744*
	6.188
	<0.001
	0.001

	Escherichia coli SGB10068*
	4.333
	0.001
	0.017

	Enterocloster bolteae SGB4758
	3.855
	0.001
	0.023

	Ruminococcus gnavus SGB4584
	2.805
	0.003
	0.047

	Blautia wexlerae SGB4837*
	-1.651
	0.001
	0.020

	Clostridium fessum SGB4705
	-1.706
	0.003
	0.047

	Blautia massiliensis SGB4826
	-2.117
	0.002
	0.034

	Anaerobutyricum hallii SGB4532
	-2.270
	0.002
	0.039

	Agathobaculum butyriciproducens SGB14993*
	-2.401
	<0.001
	0.001

	Lacrimispora amygdalina SGB4716
	-2.494
	0.002
	0.034

	Clostridiales bacterium KLE1615 SGB5090*
	-2.945
	<0.001
	<0.001

	Lachnospira eligens SGB5082
	-2.986
	0.002
	0.034

	Blautia faecis SGB4820
	-3.326
	<0.001
	0.004

	Fusicatenibacter saccharivorans SGB4874
	-3.576
	<0.001
	0.001

	Faecalibacterium prausnitzii SGB15316
	-3.582
	0.002
	0.039

	Streptococcus salivarius SGB8007 group
	-3.758
	<0.001
	0.012

	Eubacterium rectale SGB4933*
	-4.022
	<0.001
	0.003

	Bifidobacterium adolescentis SGB17244*
	-5.414
	<0.001
	0.001

	Species

	Enterocloster bolteae
	3.853
	0.001
	0.023

	Blautia wexlerae*
	-1.690
	<0.001
	0.016

	Agathobaculum butyriciproducens*
	-2.140
	<0.001
	<0.001

	Roseburia hominis
	-2.792
	0.001
	0.023

	Dorea longicatena
	-3.048
	<0.001
	0.014

	Faecalibacterium prausnitzii*
	-3.915
	<0.001
	0.004

	Streptococcus salivarius
	-4.037
	<0.001
	0.004

	Genus

	Escherichia*
	4.333
	0.001
	0.017

	Erysipelatoclostridium*
	3.589
	<0.001
	0.010

	Blautia
	-1.431
	0.003
	0.048

	Dorea
	-1.843
	0.001
	0.024

	Bifidobacterium
	-1.861
	0.002
	0.047

	Anaerobutyricum
	-2.248
	0.001
	0.033

	Unclassified Eubacteriales*
	-2.416
	<0.001
	0.007

	Lacrimispora
	-2.496
	0.002
	0.034

	Lachnospira
	-2.756
	0.001
	0.025

	Coprococcus*
	-3.178
	<0.001
	0.016

	Unclassified Lachnospiraceae*
	-3.712
	0.001
	0.023

	Faecalibacterium*
	-3.887
	<0.001
	0.006

	Ruminococcus
	-4.344
	0.001
	0.030

	Fusicatenibacter
	-4.476
	<0.001
	0.001

	Family

	Bifidobacteriaceae
	-2.194
	0.003
	0.047

	Eubacteriaceae
	-2.338
	0.003
	0.047

	Unclassified Eubacteriales
	-3.092
	0.001
	0.020


*remained significant after controlling for diabetes mellitus, hypertension, urolithiasis, and respiratory conditions (q < 0.05)
Supplementary Table 3. Differentially abundant microbial metabolic pathways in calcium oxalate stone formers (“Case”) compared with stone-free controls (“Control”) without adjustment for potential confounders (coefficient > |2.0|, q < 0.05). Positive model coefficients indicate pathways enriched in stone formers, whereas negative coefficients indicate pathways depleted in stone formers. Only pathways detected in more than 80% of the samples (n > 44) were included. 

	Pathway ID
	Pathway Name
	Coefficient
	p-value
	q-value

	GLYCOL-GLYOXDEG-PWY
	Superpathway of glycol metabolism and degradation
	2.573
	0.001
	0.010

	PWY-6803
	Phosphatidylcholine acyl editing
	2.454
	0.009
	0.043

	PWY-6961
	L-ascorbate degradation II (bacterial, aerobic)
	2.397
	0.001
	0.011

	PWY-7118
	Chitin deacetylation
	2.324
	0.006
	0.034

	PWY-5675
	Nitrate reduction V (assimilatory)
	2.316
	0.005
	0.031

	PWY-7858
	(5Z)-dodecenoate biosynthesis II
	2.207
	0.008
	0.040

	GALACTITOLCAT-PWY*
	Galactitol degradation
	2.194
	0.006
	0.035

	HOMOSER-METSYN-PWY
	L-methionine biosynthesis I
	2.145
	0.006
	0.035

	PWY-7094
	Fatty acid salvage
	2.065
	0.010
	0.047

	METSYN-PWY
	Superpathway of L-homoserine and L-methionine biosynthesis
	2.048
	0.007
	0.038

	GLYOXYLATE-BYPASS
	Glyoxylate cycle
	2.017
	0.007
	0.037

	PWY-5347
	Superpathway of L-methionine biosynthesis (transsulfuration)
	2.006
	0.008
	0.040

	COMPLETE-ARO-PWY
	Superpathway of aromatic amino acid biosynthesis
	-2.029
	<0.001
	0.002

	PWY-7356
	Thiamine diphosphate salvage IV (yeast)
	-2.032
	<0.001
	0.001

	PWY-5097
	L-lysine biosynthesis VI
	-2.033
	<0.001
	0.002

	PWY-7221
	Guanosine ribonucleotides de novo biosynthesis
	-2.062
	0.004
	0.026

	COBALSYN-PWY
	Superpathway of adenosylcobalamin salvage from cobinamide I
	-2.087
	<0.001
	0.002

	PWY-7560
	Methylerythritol phosphate pathway II
	-2.098
	<0.001
	0.002

	THRESYN-PWY
	Superpathway of L-threonine biosynthesis
	-2.104
	<0.001
	0.005

	COA-PWY
	Coenzyme A biosynthesis I (prokaryotic)
	-2.108
	<0.001
	0.002

	NONMEVIPP-PWY
	Methylerythritol phosphate pathway I
	-2.156
	<0.001
	0.002

	P41-PWY
	Pyruvate fermentation to acetate and (S)-lactate I
	-2.164
	0.004
	0.025

	PWY-5100
	Pyruvate fermentation to acetate and lactate II
	-2.164
	0.004
	0.025

	PWY-7851
	Coenzyme A biosynthesis II (eukaryotic)
	-2.173
	<0.001
	0.004

	COA-PWY-1
	Superpathway of coenzyme A biosynthesis III (mammals)
	-2.179
	<0.001
	0.003

	PWY-724
	Superpathway of L-lysine, L-threonine and L-methionine biosynthesis II
	-2.183
	<0.001
	0.003

	METH-ACETATE-PWY
	Methanogenesis from acetate
	-2.206
	<0.001
	0.004

	POLYAMINSYN3-PWY
	Superpathway of polyamine biosynthesis II
	-2.212
	<0.001
	0.003

	PWY-6629
	Superpathway of L-tryptophan biosynthesis
	-2.214
	<0.001
	0.002

	RIBOSYN2-PWY
	Flavin biosynthesis I (bacteria and plants)
	-2.224
	<0.001
	0.002

	TRPSYN-PWY
	L-tryptophan biosynthesis
	-2.233
	<0.001
	0.002

	PANTO-PWY
	Phosphopantothenate biosynthesis I
	-2.244
	<0.001
	0.001

	ARGSYNBSUB-PWY
	L-arginine biosynthesis II (acetyl cycle)
	-2.249
	0.002
	0.014

	PWY66-429
	Fatty acid biosynthesis initiation (mitochondria)
	-2.296
	<0.001
	0.002

	PWY-5188
	Tetrapyrrole biosynthesis I (from glutamate)
	-2.312
	<0.001
	0.002

	PWY-1042
	Glycolysis IV
	-2.372
	<0.001
	0.001

	ANAGLYCOLYSIS-PWY
	Glycolysis III (from glucose)
	-2.396
	<0.001
	0.001

	PWY-6121
	5-aminoimidazole ribonucleotide biosynthesis I
	-2.443
	<0.001
	0.002

	PWY-5667
	CDP-diacylglycerol biosynthesis I
	-2.453
	<0.001
	0.004

	PWY0-1319
	CDP-diacylglycerol biosynthesis II
	-2.453
	<0.001
	0.004

	PANTOSYN-PWY
	Superpathway of coenzyme A biosynthesis I (bacteria)
	-2.523
	<0.001
	0.001

	SER-GLYSYN-PWY
	Superpathway of L-serine and glycine biosynthesis I
	-2.524
	<0.001
	0.001

	NONOXIPENT-PWY
	Pentose phosphate pathway (non-oxidative branch) I
	-2.559
	<0.001
	0.005

	PWY-6892
	Thiazole component of thiamine diphosphate biosynthesis I
	-2.618
	0.001
	0.006

	PWY-8178
	Pentose phosphate pathway (non-oxidative branch) II
	-2.648
	<0.001
	0.003

	PWY-7111
	Pyruvate fermentation to isobutanol (engineered)
	-2.705
	<0.001
	0.002

	PWY-6700
	Queuosine biosynthesis I (de novo)
	-2.714
	0.001
	0.006


*remained significant after controlling for diabetes mellitus, hypertension, urolithiasis, and respiratory conditions (q < 0.05)

