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Table S1: Specific gravity-normalized urinary Zn concentrations and isotope compositions
	Sample ID
	Sex
	Age
	Zn
	δ66ZnIRMM-3702
	δ66ZnJMC-Lyon
	2sd

	 
	 
	 (yrs) 
	(ng g-1)
	(‰)
	(‰)
	(‰)

	Prostate Cancer, n = 22

	ZPR224 
	M
	72
	173
	0.16
	0.46
	0.08

	ZPR249 
	M
	71
	317
	-0.08
	0.22
	0.06

	ZPR254 
	M
	50
	117
	0.13
	0.43
	0.06

	ZPR255 
	M
	63
	367
	-0.19
	0.11
	0.06

	ZPR256 
	M
	71
	724
	-0.32
	-0.02
	0.06

	ZPR258 
	M
	70
	579
	-0.2
	0.10
	0.06

	ZPR259 
	M
	69
	1254
	0.04
	0.34
	0.06

	ZPR260 
	M
	73
	1067
	-0.16
	0.14
	0.05

	ZPR261 
	M
	69
	566
	-0.14
	0.16
	0.06

	ZPR262 
	M
	72
	472
	-0.24
	0.06
	0.06

	ZPR263 
	M
	72
	888
	-0.25
	0.05
	0.06

	ZPR264 
	M
	62
	641
	-0.02
	0.28
	0.09

	ZPR266B
	M
	71
	1189
	-0.43
	-0.13
	0.08

	ZPR267
	M
	69
	269
	-0.19
	0.11
	0.10

	ZPR268
	M
	74
	1859
	-0.26
	0.04
	0.08

	ZPR269
	M
	62
	249
	0.01
	0.31
	0.08

	ZPR271
	M
	65
	485
	-0.03
	0.27
	0.08

	ZPR272
	M
	61
	698
	0.21
	0.51
	0.12

	ZPR274
	M
	66
	904
	0.16
	0.46
	0.12

	ZPR279
	M
	63
	1423
	-0.18
	0.12
	0.10

	ZPR283
	M
	56
	191
	0.18
	0.48
	0.12

	ZPR284
	M
	78
	418
	-0.02
	0.28
	0.12

	Mean
	 
	 
	675
	-0.08
	0.22
	 

	sd
	 
	 
	455
	0.18
	0.18
	 

	min
	 
	 
	117
	-0.43
	-0.13
	 

	max
	 
	 
	1859
	0.21
	0.51
	 

	Pancreatic Cancer n = 17*

	B01P0121
	F
	63
	219
	0.09
	0.39
	0.13

	B01P0289
	F
	62
	6513
	-0.06
	0.24
	0.13

	B01P0292
	F
	51
	2775
	-0.32
	-0.02
	0.13

	B01P0322
	F
	83
	396
	0.15
	0.45
	0.13

	B01P0533
	F
	70
	65
	-0.32
	-0.02
	0.13

	B01P0556
	F
	76
	1059
	-0.25
	0.05
	0.13

	B01P0570
	F
	80
	483
	-0.14
	0.16
	0.13

	B01P0584
	F
	68
	1327
	-0.22
	0.08
	0.13

	B01P0616
	F
	64
	2113
	0.02
	0.32
	0.13

	B01P0259
	M
	44
	762
	0.05
	0.35
	0.13

	B01P0284
	M
	65
	4222
	-0.22
	0.08
	0.13

	B01P0307
	M
	58
	296
	-0.09
	0.21
	0.13

	B01P0358
	M
	75
	50
	-0.15
	0.15
	0.13

	B01P0595
	M
	73
	891
	-0.18
	0.12
	0.13

	B01P0606
	M
	79
	325
	-0.18
	0.12
	0.13

	B01P0611
	M
	69
	57
	-0.33
	-0.03
	0.13

	U002
	NA
	NA
	1933
	-0.13
	0.17
	0.13

	Mean
	 
	 
	1382
	-0.13
	0.17
	 

	sd
	 
	 
	1743
	0.14
	0.14
	 

	min
	 
	 
	50
	-0.33
	-0.03
	 

	max
	 
	 
	6513
	0.15
	0.45
	 

	Breast cancer, n = 16
	 
	 
	 
	 
	 

	219U
	F
	75
	800
	-0.22
	0.08
	0.09

	246U
	F
	54
	1630
	-0.13
	0.17
	0.06

	260U
	F
	69
	304
	0.07
	0.37
	0.05

	265U
	F
	59
	127
	0.02
	0.32
	0.16

	266U
	F
	66
	1360
	0.42
	0.72
	0.19

	269U
	F
	73
	632
	0.31
	0.61
	0.08

	271U
	F
	54
	408
	-0.25
	0.05
	0.08

	278U
	F
	69
	413
	-0.1
	0.20
	0.16

	290U
	F
	68
	494
	0.13
	0.43
	0.04

	291U
	F
	64
	151
	0.09
	0.39
	0.09

	301U
	F
	79
	456
	-0.18
	0.12
	0.09

	302U
	F
	89
	1534
	-0.27
	0.03
	0.09

	310U
	F
	72
	585
	-0.73
	-0.43
	0.20

	312U
	F
	75
	322
	-0.03
	0.27
	0.12

	313U
	F
	60
	182
	-0.01
	0.29
	0.12

	314U
	F
	45
	241
	0.34
	0.64
	0.12

	Mean
	 
	67
	602
	-0.03
	0.27
	 

	sd
	 
	11
	486
	0.28
	0.28
	 

	min
	 
	45
	127
	-0.73
	-0.43
	 

	max
	 
	89
	1630
	0.42
	0.72
	 

	Benign breast disease, n = 14

	203U
	F
	25
	344
	0.34
	0.64
	0.09

	204U
	F
	47
	207
	-0.24
	0.06
	0.10

	205U
	F
	33
	288
	-0.24
	0.06
	0.10

	206U
	F
	32
	787
	-0.35
	-0.05
	0.19

	208U
	F
	47
	80
	0.31
	0.61
	0.06

	214U
	F
	24
	197
	-0.17
	0.13
	0.06

	215U
	F
	53
	312
	0.08
	0.38
	0.09

	276U
	F
	30
	244
	0.29
	0.59
	0.08

	288U
	F
	59
	348
	0.58
	0.88
	0.09

	289U
	F
	70
	350
	-0.05
	0.25
	0.09

	299U
	F
	41
	736
	-0.36
	-0.06
	0.08

	316U
	F
	56
	20
	0.30
	0.6
	0.08

	317U
	F
	42
	1150
	-0.16
	0.14
	0.12

	321U
	F
	22
	850
	-0.30
	0.00
	0.12

	Mean
	 
	42
	422
	0.00
	0.30
	 

	sd
	 
	15
	328
	0.31
	0.31
	 

	min
	 
	22
	20
	-0.36
	-0.06
	 

	max
	 
	70
	1150
	0.58
	0.88
	 

	Healthy: This study, n = 3
	 
	 
	 
	 

	293U
	F
	25
	493
	-0.12
	0.18
	0.09

	318U
	F
	37
	204
	-0.40
	-0.1
	0.12

	331U
	F
	N/A
	266
	-0.46
	-0.16
	0.2

	Healthy: Schilling et al. 2020, n = 33*
	 
	 

	HC-05
	F
	36
	66
	0.69
	0.99
	0.13

	HC-06
	F
	70
	158
	-0.05
	0.25
	0.13

	HC-07
	F
	63
	236
	0.11
	0.41
	0.13

	HC-08
	F
	63
	209
	0.16
	0.46
	0.13

	HC-10
	F
	67
	446
	0.03
	0.33
	0.13

	HC-14
	F
	83
	476
	-0.04
	0.26
	0.13

	HC-17
	F
	55
	129
	-0.16
	0.14
	0.13

	HC-20
	F
	65
	428
	-0.03
	0.27
	0.13

	HC-23
	F
	26
	394
	-0.02
	0.28
	0.13

	HC-24
	F
	67
	945
	-0.26
	0.04
	0.13

	HC-25
	F
	64
	343
	0.10
	0.40
	0.13

	HC-26
	F
	50
	274
	0.19
	0.49
	0.13

	HC-27
	F
	81
	295
	0.02
	0.32
	0.13

	HC-31
	F
	57
	197
	0.25
	0.55
	0.13

	HC-33
	F
	71
	338
	-0.16
	0.14
	0.13

	HC-36
	F
	84
	1120
	-0.24
	0.06
	0.13

	HC-37
	F
	64
	439
	0.06
	0.36
	0.13

	HC-38
	F
	55
	272
	0.16
	0.46
	0.13

	HC-42
	F
	50
	202
	0.09
	0.39
	0.13

	HC-43
	F
	59
	133
	0.30
	0.60
	0.13

	HC-44
	F
	61
	300
	0.29
	0.59
	0.13

	HC-45
	F
	47
	266
	0.01
	0.31
	0.13

	HC-03
	M
	59
	391
	0.27
	0.57
	0.13

	HC-04
	M
	59
	977
	-0.09
	0.21
	0.13

	HC-09
	M
	59
	556
	0.00
	0.30
	0.13

	HC-11
	M
	49
	675
	-0.04
	0.26
	0.13

	HC-12
	M
	47
	208
	0.10
	0.40
	0.13

	HC-21
	M
	45
	165
	0.03
	0.33
	0.13

	HC-28
	M
	71
	115
	-0.17
	0.13
	0.13

	HC-32
	M
	46
	439
	-0.11
	0.19
	0.13

	HC-39
	M
	55
	166
	-0.18
	0.12
	0.13

	HC-41
	M
	50
	464
	-0.19
	0.11
	0.13

	HC-46
	NA
	24
	651
	0.07
	0.37
	0.13

	Healthy: Moore et al. 2019 n = 10 (60)‡ 
	 
	 

	P1
	F
	24
	471
	0.07
	0.37
	0.10

	P2
	F
	22
	229
	0.47
	0.77
	0.20

	P3
	F
	27
	242
	0.70
	1.00
	0.40

	P4
	F
	23
	206
	0.46
	0.76
	0.16

	P5
	F
	27
	76
	0.64
	0.94
	0.16

	P6
	F
	31
	144
	0.30
	0.60
	0.09

	P7
	M
	33
	292
	0.22
	0.52
	0.10

	P8
	M
	29
	468
	0.11
	0.41
	0.13

	P9
	M
	25
	675
	-0.03
	0.27
	0.13

	P10
	M
	25
	141
	0.28
	0.58
	0.13

	Mean
	 
	50
	356
	0.07
	0.37
	 

	sd
	 
	18
	235
	0.25
	0.25
	 

	min
	 
	22
	66
	-0.46
	-0.16
	 

	max
	 
	84
	1120
	0.70
	1.00
	 


* Recalculated data from Schilling et al. 2020
‡ Average values from multiple samples from each participant. 2sd values represent the analytical precision. For Moore et al. 2019 data, these values are the 2sd of repeat samples from each participant.
Table S2: Additional information for the breast cancer urine data
	Sample ID
	Sex
	Age
	Zn
	δ66ZnJMC-Lyon
	2sd
	Tumor
	Tumor
	ER-PgR-Her2

	 
	 
	(yrs) 
	(ng g-1)
	(‰)
	(‰)
	Type
	Grade
	Status

	Breast cancer, n = 16
	 
	 
	 
	 
	 
	 

	219U
	F
	75
	800
	0.08
	0.09
	IDC (x2)
	2
	0-0-3+

	246U
	F
	54
	1630
	0.17
	0.06
	IDC
	3
	8-7-0

	260U
	F
	69
	304
	0.37
	0.05
	IDC 
	2
	8-6-0

	265U
	F
	59
	127
	0.32
	0.16
	IDC
	2
	0-0-0

	266U
	F
	66
	1360
	0.72
	0.19
	ITC
	1
	8-0-0

	269U
	F
	73
	632
	0.61
	0.08
	AE
	U
	U

	271U
	F
	54
	408
	0.05
	0.08
	IDC
	2
	U

	278U
	F
	69
	413
	0.20
	0.16
	IDC
	2
	+ - -

	290U
	F
	68
	577
	0.41
	0.09
	ILC
	U
	U

	291U
	F
	64
	151
	0.39
	0.09
	IDC
	2
	+ + -

	301U
	F
	79
	456
	0.12
	0.09
	U
	U
	U

	302U
	F
	89
	1534
	0.03
	0.09
	U
	U
	U

	310U
	F
	72
	585
	-0.43
	0.20
	U
	U
	U

	312U
	F
	75
	322
	0.27
	0.12
	ILC
	2
	8-4-0

	313U
	F
	60
	182
	0.29
	0.12
	DCIS
	1
	8-8-0

	314U
	F
	45
	241
	0.64
	0.12
	IDC
	2 
	8-8-0

	Mean
	 
	67
	608
	0.27
	 
	 
	 
	 

	sd
	 
	11
	486
	0.28
	 
	 
	 
	 

	min
	 
	45
	127
	-0.43
	 
	 
	 
	 

	max
	 
	89
	1630
	0.72
	 
	 
	 
	 


IDC: Invasive ductal carcinoma, ITC: Invasive tubular carcinoma, AE: Adenomyoepithelioma, ILC: Invasive lobular carcinoma, DCIS: Ductal carcinoma in situ (not invasive), U: Unknown, 













Table S3: Additional information for the benign breast disease urine data

	Sample ID
	Sex
	Age
	Zn
	δ66ZnJMC-Lyon
	2sd
	Tumor

	 
	 
	(yrs)  
	(ng g-1)
	(‰)
	(‰)
	Type

	Benign breast disease, n = 14
	 
	 
	 
	

	203U
	F
	25
	344
	0.64
	0.09
	FAD

	204U
	F
	47
	207
	0.06
	0.10
	FAD

	205U
	F
	33
	288
	0.06
	0.10
	FAD

	206U
	F
	32
	787
	-0.05
	0.19
	FAD & FC

	208U
	F
	47
	80
	0.61
	0.06
	EA

	214U
	F
	24
	197
	0.13
	0.06
	IP

	215U
	F
	53
	312
	0.38
	0.09
	FAD

	276U
	F
	30
	244
	0.59
	0.08
	U

	288U
	F
	59
	348
	0.88
	0.09
	P

	289U
	F
	70
	350
	0.25
	0.09
	U

	299U
	F
	41
	736
	-0.06
	0.08
	FAD

	316U
	F
	56
	20
	0.60
	0.08
	U

	317U
	F
	42
	1150
	0.14
	0.12
	L

	321U
	F
	22
	850
	0.00
	0.12
	FAD

	Mean
	 
	42
	422
	0.30
	 
	 

	sd
	 
	15
	328
	0.31
	 
	 

	min
	 
	22
	20
	-0.06
	 
	 

	max
	 
	70
	1150
	0.88
	 
	 


FAD: Fibroadenoma, FC: Fibrocystic change, EA: Epithelial atypia, IT: Intraduct papilloma, P: Papilloma, L: Leiomyoma, U: Unknown
























Table S4: Additional information for prostate cancer urine data
	Sample ID
	Sex

	Age
(yrs) 
	Zn 
(ng g-1)
	δ66ZnJMC-Lyon
(‰)
	PSA

	Gleason score
	
Histology
	Risk Grade*

	ZPR262 
	M
	72
	472
	-0.24
	11.6
	GG 5
	4+5
	High

	ZPR268
	M
	74
	1859
	-0.26
	92.3
	GG 4
	4+4
	High

	ZPR279
	M
	63
	1423
	-0.18
	6978
	GG 4
	4+4
	High

	ZPR266B
	M
	71
	1189
	-0.43
	6.14
	GG 1
	4+4
	High

	Mean
	
	70
	1236
	-0.28
	1772
	
	
	

	sd
	
	5
	580
	0.11
	3471
	
	
	

	min
	
	63
	472
	-0.43
	6.14
	
	
	

	max
	
	74
	1859
	-0.18
	6978
	
	
	

	ZPR224 
	M
	72
	173
	0.16
	16.35
	GG 3
	4+3
	Intermediate

	ZPR249 
	M
	71
	317
	-0.08
	45.99
	GG 3
	4+3
	Intermediate

	ZPR255 
	M
	63
	367
	-0.19
	18.91
	GG 2
	3+4
	Intermediate

	ZPR256 
	M
	71
	724
	-0.32
	4.23
	GG 2
	3+4
	Intermediate

	ZPR258 
	M
	70
	579
	-0.20
	7.01
	GG 2
	3+4
	Intermediate

	ZPR259 
	M
	69
	1254
	0.04
	2.2
	GG 2
	3+4
	Intermediate

	ZPR260 
	M
	73
	1067
	-0.16
	31.21
	GG 3
	4+3
	Intermediate

	ZPR261 
	M
	69
	566
	-0.14
	21.39
	GG 2
	3+4
	Intermediate

	ZPR263 
	M
	72
	888
	-0.25
	4.54
	GG3
	3+4
	Intermediate

	ZPR264 
	M
	62
	641
	-0.02
	12.77
	GG 3
	4+3
	Intermediate

	ZPR267
	M
	69
	269
	-0.19
	9.84
	GG 2
	3+4
	Intermediate

	ZPR271
	M
	65
	485
	-0.03
	17.73
	GG 3
	4+3
	Intermediate

	ZPR272
	M
	61
	698
	0.21
	N/A
	GG 2
	3+4
	Intermediate

	ZPR274
	M
	66
	904
	0.16
	4.6
	GG 2
	3+4
	Intermediate

	Mean
	
	68
	638
	-0.07
	15.1
	
	
	

	sd
	
	4
	312
	0.17
	12.5
	
	
	

	min
	
	61
	173
	-0.32
	2.2
	
	
	

	max
	
	73
	1253
	0.21
	46
	
	
	

	ZPR254 
	M
	50
	117
	0.13
	5.19
	GG 1
	3+3
	Low

	ZPR269
	M
	62
	249
	0.01
	7.71
	GG 1
	3+3
	Low

	ZPR283
	M
	56
	191
	0.18
	4.42
	GG 1
	3+3
	Low

	ZPR284
	M
	78
	418
	-0.02
	6.81
	GG 1
	3+3
	Low

	Mean
	
	62
	244
	0.08
	6.03
	
	
	

	sd
	
	12
	128
	0.10
	1.5
	
	
	

	min
	
	50
	117
	-0.02
	4.42
	
	
	

	max
	
	78
	418
	0.18
	7.71
	
	
	


PSA = prostate specific antigen


