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	Compound
	Peak No.
	Parent 
	Fragment
	Window (min)
	Dwell time (s)
	CV (V)
	CE (eV)
	RT (min)

	Histidine-d3
	-
	329.1
	159.1
	0.0-2.0
	0.026
	20
	10
	1.51

	Histidine
	1
	326.1
	156.1
	0.0-2.0
	0.026
	20
	10
	1.52

	3-methylhistidine
	2
	340.1
	124.2
	0.0-2.0
	0.026
	30
	28
	1.78

	4-hydroxyproline
	3
	302.0
	171.1
	1.5-2.0
	0.026
	10
	22
	1.78

	1-methylhistidine
	4
	340.1
	170.1
	0.0-2.0
	0.026
	30
	18
	1.80

	Carnosine
	6
	397.1
	227.2
	1.8-2.2
	0.026
	30
	14
	1.99

	Asparagine
	5
	303.1
	171.1
	1.8-2.1
	0.026
	30
	22
	2.00

	Arginine
	7
	345.1
	70.1
	1.8-2.2
	0.026
	30
	36
	2.01

	Taurine
	8
	296.1
	116.3
	2.0-2.5
	0.026
	30
	60
	2.22

	Glutamine-d5
	-
	322.1
	171.1
	2.0-2.5
	0.026
	30
	24
	2.27

	Glutamine
	9
	317.1
	171.1
	2.0-2.5
	0.026
	30
	24
	2.29

	Serine-d3
	-
	279.1
	171.1
	2.0-2.5
	0.026
	30
	20
	2.30

	Serine
	10
	276.1
	171.1
	2.0-2.5
	0.026
	30
	20
	2.32

	Homoserine
	11
	290.1
	171.1
	2.2-2.6
	0.030
	10
	18
	2.46

	Ethanolamine
	12
	232.1
	171.1
	2.2-2.7
	0.030
	10
	20
	2.47

	Glycine
	13
	246.1
	116.1
	2.2-2.8
	0.013
	30
	14
	2.54

	Aspartic acid-d3
	-
	307.0
	171.1
	2.5-2.8
	0.030
	30
	20
	2.67

	Aspartic acid
	14
	304.1
	171.1
	2.5-2.8
	0.030
	30
	22
	2.69

	Citrulline
	15
	346.2
	171.1
	2.5-2.9
	0.030
	30
	26
	2.77

	Sarcosine
	16
	260.1
	116.1
	2.6-3.6
	0.024
	30
	44
	2.85

	Glutamic acid-d3
	-
	321.0
	171.0
	2.5-3.2
	0.030
	30
	20
	2.90

	Glutamic acid
	17
	318.1
	171.1
	2.5-3.2
	0.030
	30
	22
	2.91

	β-alanine
	18
	260.1
	116.1
	2.6-3.6
	0.024
	30
	44
	3.06

	Threonine
	19
	290.1
	171.1
	2.9-3.2
	0.062
	30
	20
	3.11

	Threonine-13C4 15N
	-
	295.1
	171.0
	2.9-3.2
	0.062
	30
	26
	3.11

	Alanine-d3
	-
	263.1
	171.0
	3.2-3.6
	0.024
	30
	16
	3.45

	Alanine
	20
	260.1
	116.1
	2.6-3.6
	0.024
	30
	44
	3.47

	γ-amino-n-butyric acid
	21
	274.1
	171.1
	3.2-4.2
	0.013
	10
	20
	3.51

	Hydroxylysine
	23
	333.2
	171.1
	3.4-4.0
	0.013
	16
	16
	3.56

	Aminoadipic acid
	22
	332.1
	171.1
	3.2-3.8
	0.024
	30
	18
	3.61

	Proline-d7
	-
	293.0
	171.1
	3.5-4.0
	0.013
	30
	24
	3.74

	Proline
	24
	286.1
	116.1
	3.5-4.0
	0.013
	30
	50
	3.77

	β-aminoisobutyric acid
	25
	274.1
	171.1
	3.2-4.2
	0.013
	10
	20
	3.78

	Ornithine
	27
	303.1
	171.1
	3.6-4.2
	0.013
	54
	22
	3.85

	Cystathionine
	26
	393.2
	171.1
	3.5-4.1
	0.013
	66
	18
	3.86

	Cystine 
	28
	291.1
	171.1
	3.8-4.2
	0.013
	10
	12
	4.07

	Lysine-d4
	-
	246.1
	171.1
	3.8-4.3
	0.013
	30
	14
	4.07

	Lysine 
	30
	244.2
	171.1
	3.8-4.3
	0.030
	30
	12
	4.08

	α-amino-n-butyric acid
	29
	274.1
	171.1
	3.2-4.2
	0.013
	10
	20
	4.09

	Tyrosine
	31
	352.1
	171.1
	4.2-4.8
	0.046
	30
	24
	4.45

	Methionine
	32
	320.1
	171.1
	4.3-4.8
	0.046
	30
	22
	4.58

	Valine-d8
	-
	296.1
	171.1
	4.4-4.8
	0.046
	30
	20
	4.61

	Valine
	33
	288.1
	171.1
	4.4-4.8
	0.046
	30
	16
	4.64

	Homocystine
	34
	439.1
	171.1
	4.6-5.1
	0.053
	10
	24
	4.87

	Isoleucine-d10
	-
	312.1
	171.0
	5.0-5.5
	0.048
	30
	20
	5.21

	Isoleucine
	35
	302.1
	171.1
	5.0-5.5
	0.048
	30
	20
	5.24

	Leucine-d10
	-
	312.1
	171.0
	5.0-5.5
	0.048
	30
	20
	5.27

	Leucine
	36
	302.1
	171.1
	5.0-5.5
	0.048
	30
	20
	5.31

	Phenylalanine-d5
	-
	341.1
	171.1
	5.2-5.7
	0.048
	30
	22
	5.43

	Phenylalanine
	37
	336.1
	171.1
	5.2-5.7
	0.048
	30
	22
	5.45

	Tryptophan-d3
	-
	378.1
	171.1
	5.2-5.8
	0.048
	6
	24
	5.54

	Tryptophan
	38
	375.1
	171.1
	5.2-5.8
	0.048
	30
	26
	5.55
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Table S2. Intra- and inter-day validation of the LC-MS/MS analysis of amino acid QC standards across three days.
	Compound
	Peak No.
	Conc (µM)
	Intra-day
	Inter-day (n=3)

	
	
	
	Day 1 (n=6)
	Day 2 (n=6)
	Day 3 (n=6)
	Mean
	Accuracy (%)
	RSD (%)

	
	
	
	Mean
	Accuracy (%)
	RSD (%)
	Mean
	Accuracy (%)
	RSD (%)
	Mean
	Accuracy (%)
	RSD (%)
	
	
	

	Histidine
	1
	0.6
	0.60
	6.90
	9.00
	0.50
	-12.3
	10.1
	0.70
	19.4
	3.40
	0.60
	2.80
	14.8

	
	
	30
	30.7
	2.30
	4.90
	28.6
	1.20
	-4.70
	31.1
	6.30
	3.60
	30.1
	0.20
	5.70

	
	
	160
	160
	0.10
	3.80
	149
	2.90
	-6.70
	165
	4.50
	3.00
	158
	-1.20
	5.60

	3-methylhistidine
	2
	0.6
	0.60
	1.10
	20.1
	0.60
	-0.40
	13.5
	0.60
	-2.20
	12.3
	0.60
	-0.50
	14.2

	
	
	30
	32.5
	8.20
	2.60
	28.5
	3.50
	-5.10
	33.2
	8.00
	10.6
	31.3
	4.20
	8.40

	
	
	160
	170
	6.10
	2.90
	157
	4.50
	-1.80
	177
	6.50
	10.8
	168
	4.70
	6.80

	4-hydroxyproline
	3
	0.6
	0.60
	2.50
	9.80
	0.60
	0.40
	6.10
	0.70
	15.6
	4.40
	0.60
	5.00
	9.20

	
	
	30
	32.6
	8.60
	3.00
	28.3
	2.40
	-5.80
	34.8
	5.70
	16.1
	31.7
	5.70
	9.60

	
	
	160
	162
	1.00
	2.90
	150
	3.90
	-6.30
	182
	7.20
	13.7
	165
	2.80
	9.70

	1-methylhistidine
	4
	0.6
	0.70
	8.50
	18.3
	0.60
	-3.70
	11.8
	0.70
	19.5
	6.50
	0.60
	7.40
	15.1

	
	
	30
	31.5
	4.90
	2.40
	27.8
	1.80
	-7.40
	34.0
	6.50
	13.2
	30.9
	3.00
	9.20

	
	
	160
	163
	1.80
	2.80
	153
	3.40
	-4.50
	180
	7.00
	12.3
	165
	3.20
	8.40

	Carnosine
	6
	6
	5.50
	-9.00
	4.80
	6.20
	7.20
	3.20
	6.70
	4.90
	11.0
	6.10
	1.70
	10.0

	
	
	30
	29.0
	-3.40
	5.20
	27.6
	4.00
	-7.90
	34.7
	4.70
	15.8
	30.2
	0.70
	11.1

	
	
	160
	149
	-6.70
	5.10
	150
	5.10
	-6.50
	173
	5.20
	7.90
	155
	-2.90
	8.20

	Asparagine
	5
	0.6
	0.60
	-0.80
	6.00
	0.60
	2.60
	8.00
	0.70
	10.7
	10.3
	0.60
	3.30
	8.70

	
	
	30
	30.7
	2.20
	2.90
	30.6
	2.70
	1.90
	33.2
	3.70
	10.7
	31.4
	4.60
	4.90

	
	
	160
	166
	3.60
	1.10
	161
	3.00
	0.60
	168
	7.10
	4.90
	165
	2.90
	4.40

	Arginine
	7
	6
	6.10
	1.40
	8.00
	5.80
	7.40
	-3.20
	6.90
	7.30
	14.4
	6.20
	3.60
	10.1

	
	
	30
	30.6
	1.90
	5.40
	29.1
	3.20
	-3.00
	33.4
	6.90
	11.4
	30.9
	2.90
	7.70

	
	
	160
	167
	4.20
	2.80
	150
	3.90
	-6.40
	179
	10.0
	11.8
	165
	3.20
	9.80

	Glutamine
	9
	0.6
	0.60
	2.90
	6.70
	0.60
	4.50
	6.10
	0.60
	-0.20
	6.00
	0.60
	2.40
	6.20

	
	
	30
	31.6
	5.30
	3.40
	30.3
	3.20
	1.10
	28.5
	3.10
	-5.00
	30.2
	0.80
	5.20

	
	
	160
	160
	0.10
	4.40
	160
	1.80
	0.20
	147
	5.50
	-7.80
	156
	-2.50
	5.50

	Serine
	10
	0.6
	0.60
	-4.90
	6.00
	0.60
	0.00
	12.3
	0.80
	26.9
	8.20
	0.60
	5.90
	15.7

	
	
	30
	30.6
	1.90
	4.90
	30.2
	2.50
	0.60
	29.5
	3.00
	-1.60
	30.1
	0.40
	3.70

	
	
	160
	158
	-1.10
	0.80
	158
	2.90
	-1.20
	156
	3.40
	-2.30
	158
	-1.50
	2.50

	Ethanolamine
	12
	0.6
	0.60
	7.10
	8.70
	0.60
	-4.80
	7.80
	0.60
	6.80
	12.0
	0.60
	3.10
	10.7

	
	
	30
	29.0
	-3.40
	3.40
	29.2
	2.80
	-2.60
	31.8
	3.20
	6.10
	29.9
	-0.30
	5.20

	
	
	160
	158
	-1.30
	1.00
	150
	2.30
	-6.10
	168
	4.00
	4.90
	159
	-0.80
	5.30

	Glycine
	13
	0.6
	0.60
	5.30
	16.4
	0.60
	-1.70
	4.60
	0.70
	16.3
	16.8
	0.60
	5.90
	14.7

	
	
	30
	29.3
	-2.20
	3.80
	28.5
	0.80
	-4.90
	30.6
	2.80
	2.20
	29.4
	-1.90
	4.00

	
	
	160
	155
	-3.10
	1.90
	150
	3.10
	-6.30
	165
	4.80
	2.80
	157
	-2.20
	5.20

	Aspartic acid
	14
	0.6
	0.70
	15.2
	2.80
	0.60
	1.40
	3.40
	0.70
	10.8
	3.10
	0.70
	8.50
	6.40

	
	
	30
	32.1
	7.10
	4.00
	31.4
	1.20
	4.70
	31.2
	2.90
	3.80
	31.6
	5.30
	3.10

	
	
	160
	171
	6.60
	1.80
	163
	2.50
	1.70
	162
	4.50
	1.20
	165
	3.20
	3.80

	Citrulline
	15
	6
	6.00
	-0.70
	6.00
	5.90
	5.80
	-1.80
	6.20
	3.90
	3.10
	6.00
	0.20
	5.40

	
	
	30
	30.8
	2.70
	4.20
	29.1
	1.50
	-3.00
	30.7
	6.20
	2.30
	30.2
	0.70
	5.00

	
	
	160
	163
	2.00
	3.30
	153
	2.10
	-4.10
	169
	4.20
	5.60
	162
	0.90
	5.10

	Sarcosine
	16
	0.6
	0.60
	6.30
	8.60
	0.50
	-12.4
	5.70
	0.60
	5.80
	6.80
	0.60
	0.60
	11.0

	
	
	30
	28.9
	-3.50
	3.50
	28.4
	1.20
	-5.20
	29.6
	3.70
	-1.30
	29.0
	-3.50
	3.30

	
	
	160
	154
	-4.00
	2.10
	153
	2.60
	-4.10
	163
	4.20
	1.60
	157
	-2.20
	4.10

	Glutamic acid
	17
	0.6
	0.70
	9.80
	3.70
	0.60
	-4.20
	4.30
	0.70
	9.50
	6.40
	0.60
	5.00
	7.90

	
	
	30
	31.7
	5.60
	2.50
	30.8
	1.10
	2.80
	30.3
	2.90
	1.00
	31.0
	3.30
	2.80

	
	
	160
	166
	4.00
	2.50
	162
	2.00
	1.40
	160
	3.40
	0.30
	163
	1.90
	3.00

	Threonine
	19
	0.6
	0.60
	6.40
	4.20
	0.60
	-5.80
	4.60
	0.70
	9.60
	6.80
	0.60
	2.60
	8.20

	
	
	30
	31.5
	4.90
	3.70
	30.8
	1.20
	2.80
	30.6
	2.80
	2.00
	31.0
	3.30
	2.90

	
	
	160
	167
	4.40
	2.10
	161
	1.80
	0.70
	160
	3.50
	0.20
	163
	1.70
	3.10

	Alanine
	20
	0.6
	0.60
	1.30
	8.70
	0.50
	-12.3
	10.10
	0.60
	6.50
	18.3
	0.60
	-2.80
	14.6

	
	
	30
	28.5
	-5.10
	4.90
	28.6
	1.20
	-4.70
	30.1
	2.20
	0.30
	29.0
	-3.40
	3.90

	
	
	160
	151
	-5.60
	1.70
	149
	2.90
	-6.70
	160
	4.60
	-0.30
	153
	-4.20
	4.30

	Proline
	24
	0.6
	0.60
	0.90
	14.6
	0.50
	-10.9
	4.20
	0.70
	19.2
	6.70
	0.60
	1.00
	15.2

	
	
	30
	30.9
	2.90
	11.5
	29.5
	1.30
	-1.80
	30.0
	3.60
	0.10
	30.1
	0.40
	7.10

	
	
	160
	158
	-1.10
	3.50
	158
	1.90
	-1.30
	158
	3.80
	-1.20
	158
	-1.20
	3.00

	β-aminoisobutyric acid
	25
	0.6
	0.60
	-1.10
	14.0
	0.50
	-12.5
	5.40
	0.60
	-1.90
	6.60
	0.60
	-5.20
	10.7

	
	
	30
	30.6
	1.90
	14.6
	29.6
	1.10
	-1.20
	29.4
	1.30
	-1.90
	29.9
	-0.30
	8.60

	
	
	160
	156
	-2.30
	3.30
	157
	2.50
	-1.70
	153
	3.60
	-4.60
	155
	-2.90
	3.20

	Cystathionine
	26
	6
	6.70
	11.2
	6.30
	5.80
	5.20
	-3.70
	5.90
	8.60
	-0.90
	6.10
	1.60
	9.00

	
	
	30
	32.3
	7.60
	5.40
	29.3
	5.10
	-2.40
	29.4
	6.40
	-2.10
	30.4
	1.20
	7.10

	
	
	160
	158
	-1.20
	4.30
	164
	2.00
	2.50
	162
	5.40
	1.30
	161
	0.90
	4.20

	Cystine
	28
	0.6
	0.70
	11.2
	5.70
	0.60
	5.80
	6.30
	0.70
	16.9
	5.10
	0.70
	11.3
	6.80

	
	
	30
	33.2
	10.6
	6.60
	30.4
	2.10
	1.40
	30.4
	2.80
	1.40
	31.3
	4.50
	6.00

	
	
	160
	165
	3.20
	2.90
	176
	2.50
	10.2
	173
	2.60
	7.90
	171
	7.10
	3.80

	Lysine
	30
	0.6
	0.60
	4.20
	13.7
	0.60
	-3.60
	10.0
	0.60
	-7.50
	10.0
	0.60
	-1.90
	12.1

	
	
	30
	29.5
	-1.60
	4.00
	30.4
	2.30
	1.40
	28.4
	4.50
	-5.40
	29.5
	-1.70
	4.40

	
	
	160
	155
	-2.90
	4.00
	157
	4.30
	-1.70
	157
	3.30
	-2.10
	156
	-2.20
	3.70

	Tyrosine
	31
	0.6
	0.60
	7.80
	7.50
	0.60
	-4.30
	4.00
	0.60
	-6.10
	7.30
	0.60
	-0.20
	8.80

	
	
	30
	31.9
	6.30
	5.10
	31.0
	1.50
	3.30
	29.7
	5.80
	-1.10
	30.9
	3.10
	5.10

	
	
	160
	163
	2.10
	4.20
	170
	1.90
	6.10
	170
	2.20
	6.10
	167
	4.60
	3.40

	Methionine
	32
	0.6
	0.70
	9.20
	3.80
	0.60
	0.10
	2.00
	0.60
	7.00
	4.80
	0.60
	5.40
	5.20

	
	
	30
	31.0
	3.20
	3.20
	29.6
	0.90
	-1.50
	29.8
	5.10
	-0.70
	30.1
	0.40
	3.80

	
	
	160
	160
	0.30
	2.40
	157
	2.20
	-1.80
	166
	4.10
	3.60
	161
	0.70
	3.70

	Valine
	33
	0.6
	0.70
	9.90
	8.30
	0.60
	-7.30
	2.70
	0.70
	9.00
	6.30
	0.60
	3.20
	10.1

	
	
	30
	30.2
	0.80
	3.80
	30.5
	1.70
	1.60
	30.1
	3.20
	0.50
	30.3
	1.00
	2.80

	
	
	160
	161
	0.40
	2.20
	160
	2.20
	-0.30
	160
	3.60
	0.30
	160
	0.10
	2.60

	Isoleucine
	35
	0.6
	0.50
	-20.7
	13.4
	0.60
	-6.40
	3.80
	0.60
	7.30
	7.00
	0.60
	-7.40
	14.8

	
	
	30
	31.5
	5.10
	3.40
	29.6
	1.70
	-1.20
	31.0
	2.40
	3.30
	30.7
	2.30
	3.70

	
	
	160
	165
	3.30
	2.20
	154
	2.80
	-3.90
	160
	4.10
	0.00
	160
	-0.20
	4.20

	Leucine
	36
	0.6
	0.70
	9.40
	3.70
	0.60
	-6.70
	3.50
	0.70
	11.9
	15.8
	0.60
	4.50
	12.1

	
	
	30
	30.5
	1.80
	2.40
	29.8
	3.50
	-0.80
	30.4
	2.90
	1.20
	30.2
	0.70
	3.00

	
	
	160
	159
	-0.70
	2.00
	156
	1.20
	-2.50
	159
	4.10
	-0.70
	158
	-1.30
	2.70

	Phenylalanine
	37
	0.6
	0.70
	9.30
	4.40
	0.60
	-5.10
	4.70
	0.70
	9.30
	11.0
	0.60
	4.20
	9.60

	
	
	30
	30.0
	-0.10
	4.30
	30.0
	0.90
	0.00
	30.5
	4.00
	1.70
	30.2
	0.50
	3.30

	
	
	160
	159
	-0.40
	2.30
	157
	2.60
	-2.00
	158
	4.00
	-1.30
	158
	-1.20
	2.90

	Tryptophan
	38
	6
	6.80
	13.0
	5.80
	6.10
	2.50
	1.80
	6.10
	4.30
	1.20
	6.30
	5.30
	6.80

	
	
	30
	33.2
	10.5
	3.80
	29.2
	2.10
	-2.70
	29.5
	3.40
	-1.70
	30.7
	2.30
	6.90

	
	
	160
	174
	8.90
	5.60
	175
	4.30
	9.40
	170
	3.60
	6.20
	173
	8.10
	4.30
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Table S3. Matrix effects calculated using stable isotope labelled compounds spiked into protein precipitated rat urine and compared to reference samples in 50/50 v/v H2O/CH3OH
	Amino Acid
	Sample 
	Peak Area
	MF
	Matrix Factor
	ME (%)
	Average ME (%)

	
	
	Spiked sample
	Reference
	
	Average 
	STDEV
	CV (%)
	
	

	Alanine-d3
	Urine 1
	65235
	 80746
	0.81
	 0.87
	 0.07
	 7.59
	19.2
	 13.2

	
	Urine 2
	69220
	
	0.86
	
	
	
	14.3
	

	
	Urine 3
	76651
	
	0.95
	
	
	
	5.07
	

	
	Urine 4
	73407
	
	0.91
	
	
	
	9.09
	

	
	Urine 5
	62758
	
	0.78
	
	
	
	22.3
	

	
	Urine 6
	73143
	
	0.91
	
	
	
	9.42
	

	Aspartic acid-d3
	Urine 1
	16176
	 21568
	0.75
	 0.86
	 0.07
	 8.24
	25.0
	 14.0

	
	Urine 2
	17225
	
	0.80
	
	
	
	20.1
	

	
	Urine 3
	19940
	
	0.92
	
	
	
	7.55
	

	
	Urine 4
	18819
	
	0.87
	
	
	
	12.8
	

	
	Urine 5
	19905
	
	0.92
	
	
	
	7.71
	

	
	Urine 6
	19215
	
	0.89
	
	
	
	10.9
	

	Glutamic acid-d3
	Urine 1
	16591
	 21492
	0.77
	 0.85
	 0.06
	 6.76
	22.8
	 14.5

	
	Urine 2
	17185
	
	0.80
	
	
	
	20.0
	

	
	Urine 3
	19907
	
	0.93
	
	
	
	7.37
	

	
	Urine 4
	18612
	
	0.87
	
	
	
	13.4
	

	
	Urine 5
	18960
	
	0.88
	
	
	
	11.8
	

	
	Urine 6
	18979
	
	0.88
	
	
	
	11.7
	

	Glutamine-d5
	Urine 1
	11513
	 15882
	0.72
	 0.80
	 0.05
	 6.58
	27.5
	  19.6

	
	Urine 2
	12314
	
	0.78
	
	
	
	22.5
	

	
	Urine 3
	13276
	
	0.84
	
	
	
	16.4
	

	
	Urine 4
	12780
	
	0.80
	
	
	
	19.5
	

	
	Urine 5
	13990
	
	0.88
	
	
	
	11.9
	

	
	Urine 6
	12744
	
	0.80
	
	
	
	19.8
	

	Isoleucine-d10
	Urine 1
	50450
	 64384
	0.78
	 0.85
	 0.04
	 4.77
	21.6
	 14.6

	
	Urine 2
	53775
	
	0.84
	
	
	
	16.5
	

	
	Urine 3
	57985
	
	0.90
	
	
	
	9.94
	

	
	Urine 4
	55954
	
	0.87
	
	
	
	13.1
	

	
	Urine 5
	56447
	
	0.88
	
	
	
	12.3
	

	
	Urine 6
	55503
	
	0.86
	
	
	
	13.8
	

	Leucine-d10
	Urine 1
	50442
	 65541
	0.77
	 0.85
	 0.05
	 5.47
	23.0
	 14.8

	
	Urine 2
	54640
	
	0.83
	
	
	
	16.6
	

	
	Urine 3
	59154
	
	0.90
	
	
	
	9.74
	

	
	Urine 4
	56116
	
	0.86
	
	
	
	14.4
	

	
	Urine 5
	57429
	
	0.88
	
	
	
	12.4
	

	
	Urine 6
	57404
	
	0.88
	
	
	
	12.4
	

	Lysine-d4
	Urine 1
	6950
	 9155
	0.76
	 0.83
	 0.08
	 9.78
	24.1
	 16.6

	
	Urine 2
	6676
	
	0.73
	
	
	
	27.1
	

	
	Urine 3
	8690
	
	0.95
	
	
	
	5.08
	

	
	Urine 4
	7535
	
	0.82
	
	
	
	17.7
	

	
	Urine 5
	8108
	
	0.89
	
	
	
	11.4
	

	
	Urine 6
	7862
	
	0.86
	
	
	
	14.1
	

	Phenylalanine-d5
	Urine 1
	40522
	 48990
	0.83
	 0.87
	 0.04
	 4.31
	17.3
	 12.8

	
	Urine 2
	43638
	
	0.89
	
	
	
	10.9
	

	
	Urine 3
	45674
	
	0.93
	
	
	
	6.77
	

	
	Urine 4
	41936
	
	0.86
	
	
	
	14.4
	

	
	Urine 5
	43172
	
	0.88
	
	
	
	11.9
	

	
	Urine 6
	41407
	
	0.85
	
	
	
	15.5
	

	Proline-d7
	Urine 1
	20205
	 26678
	0.76
	 0.86
	 0.06
	 6.48
	24.3
	 14.2

	
	Urine 2
	22680
	
	0.85
	
	
	
	15.0
	

	
	Urine 3
	24510
	
	0.92
	
	
	
	8.13
	

	
	Urine 4
	22709
	
	0.85
	
	
	
	14.9
	

	
	Urine 5
	23429
	
	0.88
	
	
	
	12.2
	

	
	Urine 6
	23788
	
	0.89
	
	
	
	10.8
	

	Serine-d3
	Urine 1
	28340
	 37336
	0.76
	 0.84
	 0.06
	 6.84
	24.1
	 15.7

	
	Urine 2
	30547
	
	0.82
	
	
	
	18.2
	

	
	Urine 3
	33349
	
	0.89
	
	
	
	10.7
	

	
	Urine 4
	30723
	
	0.82
	
	
	
	17.7
	

	
	Urine 5
	34372
	
	0.92
	
	
	
	7.94
	

	
	Urine 6
	31603
	
	0.85
	
	
	
	15.4
	

	Threonine-13C4 15N
	Urine 1
	34067
	 44399
	0.77
	 0.84
	 0.05
	 5.67
	23.3
	 16.1

	
	Urine 2
	36448
	
	0.82
	
	
	
	17.9
	

	
	Urine 3
	39404
	
	0.89
	
	
	
	11.3
	

	
	Urine 4
	36784
	
	0.83
	
	
	
	17.2
	

	
	Urine 5
	39837
	
	0.90
	
	
	
	10.3
	

	
	Urine 6
	37101
	
	0.84
	
	
	
	16.4
	

	Tryptophan-d3
	Urine 1
	17454
	 20751
	0.84
	 0.86
	 0.04
	 4.52
	15.9
	 13.8

	
	Urine 2
	18762
	
	0.90
	
	
	
	9.58
	

	
	Urine 3
	19080
	
	0.92
	
	
	
	8.05
	

	
	Urine 4
	17296
	
	0.83
	
	
	
	16.7
	

	
	Urine 5
	17425
	
	0.84
	
	
	
	16.0
	

	
	Urine 6
	17315
	
	0.83
	
	
	
	16.6
	

	Valine-d8
	Urine 1
	52871
	 67453
	0.78
	 0.85
	 0.04
	 5.08
	21.6
	 14.8

	
	Urine 2
	56335
	
	0.84
	
	
	
	16.5
	

	
	Urine 3
	60669
	
	0.90
	
	
	
	10.1
	

	
	Urine 4
	57432
	
	0.85
	
	
	
	14.9
	

	
	Urine 5
	60586
	
	0.90
	
	
	
	10.2
	

	
	Urine 6
	57041
	
	0.85
	
	
	
	15.4
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Table S4. Summary of Autosampler Stability Data 
	Amino Acid
	Peak No.
	LQC (6 µM)
	MQC (30 µM)
	HQC (160 µM)

	
	
	Initial
	7 hrs
	Initial
	7 hrs
	Initial
	7 hrs

	Alanine
	20
	5.42
	5.61
	28.5
	28.5
	155
	155

	Aspartic acid
	14
	5.72
	5.82
	28.2
	29.0
	154
	157

	Cystine
	28
	5.26
	5.04
	27.7
	25.8
	189
	177

	Glutamic acid
	17
	5.61
	5.84
	28.5
	29.5
	155
	158

	Glutamine
	9
	5.83
	6.22
	31.9
	31.7
	162
	167

	Glycine
	13
	5.31
	5.35
	27.1
	28.4
	155
	154

	Histidine
	1
	5.83
	6.20
	32.0
	30.8
	171
	175

	Isoleucine
	35
	5.63
	5.85
	29.7
	29.2
	154
	156

	Leucine
	36
	5.50
	5.73
	28.8
	29.0
	156
	157

	Lysine 
	30
	6.09
	6.97
	30.4
	32.2
	152
	157

	Methionine
	32
	5.39
	5.50
	28.3
	28.1
	156
	156

	Phenylalanine
	37
	5.60
	6.04
	28.6
	28.9
	153
	161

	Proline
	24
	5.72
	5.81
	29.1
	28.7
	156
	155

	Serine
	10
	5.57
	5.84
	28.4
	29.4
	156
	160

	Threonine
	19
	5.48
	5.63
	28.6
	29.3
	155
	159

	Tryptophan
	38
	6.29
	6.15
	25.9
	25.1
	154
	152

	Tyrosine
	31
	4.90
	4.92
	26.5
	26.7
	153
	147

	 Valine
	33
	5.54
	5.97
	29.1
	29.3
	152
	157






Table S5. Amino acid concentrations normalised to total urine volume (µM/24h[urine]mL)determined in rat urine samples taken every 24 hrs for 7 days. Concentrations are reported as an average from 10 animals for each time point.

	Amino acid
	Peak No.
	Concentrations normalised to total urine volume (µM/24h[urine]mL)

	
	
	0 hr
	24 hr
	48 hr
	72 hr
	96 hr
	120 hr
	144 hr
	168 hr

	1-methylhistidine
	4
	2.08
	3.46
	1.79
	2.85
	1.63
	2.84
	3.23
	2.00

	3-methylhistidine
	2
	0.98
	0.98
	0.74
	0.85
	0.62
	0.65
	0.66
	0.62

	4-hydroxyproline
	3
	5.85
	7.57
	5.33
	4.97
	3.39
	4.41
	5.56
	4.64

	α-amino-n-butyric acid
	29
	0.41
	0.38
	0.38
	0.48
	0.46
	0.22
	0.17
	0.35

	β-aminoisobutyric acid
	25
	1.04
	1.07
	0.72
	0.92
	0.65
	0.81
	0.83
	0.74

	Alanine
	20
	21.0
	20.6
	14.5
	17.7
	13.9
	15.3
	15.1
	11.8

	Arginine
	7
	7.83
	7.57
	5.37
	8.01
	5.66
	6.83
	6.83
	5.70

	Asparagine
	5
	12.4
	13.5
	9.83
	11.9                                                                                                                             
	9.74
	9.64
	10.4
	8.79

	Aspartic acid
	14
	1.98
	2.18
	1.72
	2.52
	2.64
	2.76
	2.34
	1.93

	Carnosine
	6
	ND

	Citrulline
	15
	1.13
	1.25
	0.87
	1.01
	0.79
	0.87
	0.81
	0.73

	Cystathionine
	26
	ND

	Cystine 
	28
	0.51
	0.53
	0.43
	0.50
	0.49
	0.53
	0.55
	0.44

	Ethanolamine
	12
	49.5
	51.2
	40.0
	41.9
	33.1
	33.0
	36.1
	34.2

	Glutamic acid
	17
	5.58
	6.50
	6.01
	16.5
	10.1
	14.9
	12.9
	7.02

	Glutamine
	9
	21.7
	22.0
	16.3
	11.6
	15.4
	11.8
	12.2
	15.1

	Glycine
	13
	33.3
	37.8
	29.5
	36.7
	26.6
	30.3
	30.6
	25.6

	Histidine
	1
	5.71
	6.52
	4.29
	5.71
	3.79
	4.88
	4.64
	4.08

	Isoleucine
	35
	3.13
	2.88
	2.23
	3.35
	2.47
	2.56
	2.82
	2.12

	Leucine
	36
	2.80
	3.13
	2.30
	2.78
	2.43
	2.30
	2.49
	2.04

	Lysine 
	30
	10.8
	12.0
	8.75
	11.3
	9.65
	10.2
	9.94
	8.35

	Methionine
	32
	2.12
	2.35
	1.70
	2.18
	2.02
	1.76
	1.85
	1.58

	Phenylalanine
	37
	2.31
	2.47
	1.86
	2.32
	1.88
	1.99
	1.99
	1.63

	Proline
	24
	6.21
	7.36
	5.18
	6.56
	4.92
	6.09
	6.22
	4.25

	Sarcosine
	16
	8.66
	9.02
	6.34
	6.46
	4.31
	4.09
	4.49
	4.53

	Serine
	10
	12.6
	12.7
	9.42
	10.5
	8.22
	8.48
	8.15
	7.48

	Tryptophan
	38
	0.69
	0.77
	0.52
	0.63
	0.55
	0.64
	0.62
	0.48

	Tyrosine
	31
	2.32
	2.68
	1.78
	2.19
	1.78
	2.02
	2.01
	1.55

	Valine
	33
	3.75
	4.03
	3.01
	3.89
	3.28
	3.25
	3.22
	2.69



ND: not detected
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Table S6. Amino acid concentrations normalised to osmolarity (µM/[osmolarity] mOsm/L) determined in rat urine samples taken every 24 hrs for 7 days. Concentrations are reported as an average from 10 animals for each time point.
	Amino acid
	Peak No.
	Concentration normalised to osmolarity (nM/[osmolarity] mOsm/L)

	
	
	0 hr
	24 hr
	48 hr
	72 hr
	96 hr
	120 hr
	144 hr
	168 hr

	1-methylhistidine
	4
	15.2
	21.8
	14.3
	17.7
	14.9
	23.7
	27.8
	15.8

	3-methylhistidine
	2
	7.36
	6.34
	5.55
	5.36
	5.52
	5.38
	5.75
	5.18

	4-hydroxyproline
	3
	44.5
	48.2
	42.6
	33.7
	35.2
	35.4
	38.3
	35.0

	α-amino-n-butyric acid
	29
	2.81
	2.41
	3.24
	3.06
	4.92
	1.77
	1.43
	2.87

	β-aminoisobutyric acid
	25
	7.56
	6.64
	5.74
	5.93
	6.30
	7.09
	6.83
	6.24

	Alanine
	20
	147
	124
	115
	113
	127
	114
	113
	95.8

	Arginine
	7
	59.1
	46.7
	42.5
	52.3
	55.2
	61.1
	54.5
	49.4

	Asparagine
	5
	92.7
	84.1
	79.4
	77.6
	94.3
	80.9
	84.0
	77.3

	Aspartic acid
	14
	13.7
	13.6
	13.2
	16.5
	23.7
	22.7
	19.3
	16.0

	Carnosine
	6
	ND

	Citrulline
	15
	8.55
	7.82
	6.93
	6.62
	7.71
	7.07
	6.56
	6.27

	Cystathionine
	26
	ND

	Cystine 
	28
	3.67
	3.35
	3.39
	3.10
	4.67
	4.13
	4.31
	3.76

	Ethanolamine
	12
	371
	321
	307
	267
	301
	279
	312
	295

	Glutamic acid
	17
	38.1
	39.9
	47.8
	107
	89.8
	112.2
	98.4
	56.4

	Glutamine
	9
	162
	138
	131
	75.4
	146
	94.4
	107
	128

	Glycine
	13
	251
	235
	234
	239
	257
	249
	248
	218

	Histidine
	1
	42.8
	40.6
	33.9
	36.7
	35.8
	41.2
	39.4
	34.4

	Isoleucine
	35
	23.5
	17.8
	18.0
	21.5
	24.8
	22.5
	22.6
	19.3

	Leucine
	36
	21.0
	19.4
	18.6
	18.0
	24.6
	20.5
	19.6
	18.1

	Lysine 
	30
	80.1
	74.6
	69.8
	73.4
	96.0
	84.9
	80.0
	73.3

	Methionine
	32
	15.8
	14.4
	13.7
	14.2
	20.9
	14.7
	14.3
	13.9

	Phenylalaine
	37
	17.3
	15.3
	14.9
	15.1
	19.1
	16.8
	15.5
	14.3

	Proline
	24
	47.2
	45.6
	41.1
	42.9
	50.1
	54.3
	46.6
	37.1

	Sarcosine
	16
	64.2
	57.5
	50.8
	43.6
	42.8
	33.1
	32.0
	35.4

	Serine
	10
	93.4
	79.6
	74.6
	68.3
	79.4
	70.4
	66.2
	65.2

	Tryptophan
	38
	4.77
	4.63
	4.10
	4.11
	5.05
	5.01
	4.82
	3.82

	Tyrosine
	31
	17.6
	16.6
	14.2
	14.3
	18.0
	16.9
	15.8
	13.7

	Valine
	33
	28.2
	24.9
	24.3
	25.1
	33.6
	27.9
	25.8
	24.0



ND Not detected
