[bookmark: _GoBack]Supplementary table 1. Heart metabolites content in mammals. Concentration values are reported in mM per g of heart tissue as mean ± SEM from 5 specimens. aConcentration values are reported in MS Counts per g of heart tissue. Glutathione (GSH); pyridoxal 5’ phosphate (PLP); S-adenosylmethionine (SAM); S-adenosylhomocysteine (SAH).  
	
	Rat
	Mouse
	Rabbit
	Guinea pig
	Cow
	Pig
	Horse

	Methionine metabolism

	Betainea
	6016 ± 726
	3292 ± 847
	3355 ± 650
	19814 ± 3683
	13995 ± 1173
	16845 ± 1817
	2103 ± 301

	Cystathionine
	0.12 ± 0.02
	0.10 ± 0.03
	0.13 ± 0.03
	2.10 ± 0.72
	0.04 ± 0.01
	0.03 ± 0.01
	0.01 ± 0.00

	Cysteine
	0.16 ± 0.03
	0.14 ± 0.04
	0.11 ± 0.02
	0.49 ± 0.13
	0.08 ± 0.02
	0.30 ± 0.06
	0.07 ± 0.02

	GSH
	1.45 ± 0.48
	2.34 ± 1.16
	1.23 ± 0.30
	5.00 ± 1.19
	0.41 ± 0.04
	2.15 ± 0.43
	1.21 ± 0.43

	Homocysteinea
	1.42 ± 0.33
	1.84 ± 0.64
	1.35 ± 0.41
	22.5 ± 7.89
	0.66 ± 0.13
	0.67 ± 0.13
	0.45 ± 0.11

	Methionine
	1.08 ± 0.24
	0.91 ± 0.20
	0.40 ± 0.02
	0.65 ± 0.14
	0.38 ± 0.03
	0.47 ± 0.08
	0.22 ± 0.01

	Pyridoxala
	62.7 ± 11.6
	66.0 ± 14.0
	30.2 ± 2.40
	67.0 ± 6.20
	26.5 ± 2.00
	29.1 ± 2.30
	30.1 ± 2.20

	PLPa
	24.7 ± 5.10
	44.9 ± 11.6
	13.0 ± 3.10
	28.3 ± 5.30
	7.20 ± 1.40
	9.90 ± 3.00
	2.80 ± 0.40

	Pyridoxaminea
	7.50 ± 2.30
	12.3 ± 4.60
	5.7 ± 0.8
	6.10 ± 1.70
	8.70 ± 0.90
	8.20 ± 1.30
	7.90 ± 1.00

	SAH 
	0.08 ± 0.01
	0.02 ± 0.00
	0.08 ± 0.02
	0.15 ± 0.02
	0.11 ± 0.01
	0.16 ± 0.02
	0.08 ± 0.01

	SAM
	1.98 ± 0.26
	2.03 ± 0.65
	0.32 ± 0.08
	1.87 ± 0.30
	0.33 ± 0.04
	0.74 ± 0.10
	0.26 ± 0.07

	Spermidinea
	134 ± 34.9
	232 ± 93.0
	67.2 ± 15.4
	98.8 ± 33.8
	8.40 ± 1.20
	21.9 ± 2.90
	15.3 ± 3.60

	Taurine
	362 ± 53.5
	413 ± 132
	28.0 ± 11.1
	79.8 ± 23.2
	8.32 ± 1.49
	11.58 ± 2.42
	14.3 ± 2.54

	Amino acids

	Alanine
	1.54 ± 0.12
	2.16 ± 0.62
	1.07 ± 0.23
	2.95 ± 0.47
	5.58 ± 1.42
	5.17 ± 1.31
	5.05 ± 0.68

	Arginine
	1.67 ± 0.29
	1.21 ± 0.30
	0.54 ± 0.09
	1.38 ± 0.22
	0.87 ± 0.08
	1.01 ± 0.12
	0.57 ± 0.04

	Asparagine
	0.33 ± 0.06
	0.14 ± 0.06
	0.09 ± 0.02
	ND
	0.06 ± 0.00
	0.07 ± 0.01
	0.03 ± 0.00

	Aspartate
	10.4 ± 2.38
	14.3 ± 4.79
	2.20 ± 0.25
	12.4 ± 3.23
	2.05 ± 0.25
	2.69 ± 0.37
	2.71 ± 0.63

	Glutamate
	4.29 ± 0.67
	3.66 ± 0.71
	2.24 ± 0.26
	4.44 ± 0.42
	0.92 ± 0.08
	0.65 ± 0.10
	1.44 ± 0.19

	Glycine
	2.33 ± 0.47
	4.82 ± 2.32
	1.26 ± 0.15
	4.20 ± 1.14
	1.12 ± 0.09
	2.36 ± 0.72
	1.35 ± 0.17

	Histidine
	0.70 ± 0.11
	1.37 ± 0.50
	0.76 ± 0.11
	1.90 ± 0.30
	0.47 ± 0.05
	0.50 ± 0.17
	0.35 ± 0.03

	Isoleucine
	44.5 ± 12.7
	35.9 ± 9.77
	7.81 ± 1.27
	22.3 ± 2.06
	13.7 ± 1.35
	49.0 ± 10.8
	14.8 ± 1.33

	Leucine
	4.40 ± 0.54
	4.79 ± 1.42
	2.12 ± 0.25
	4.92 ± 0.82
	2.98 ± 0.2
	2.12 ± 0.35
	3.12 ± 0.21

	Phenylalanine
	0.73 ± 0.12
	1.18 ± 0.26
	0.29 ± 0.02
	0.65 ± 0.13
	0.23 ± 0.02
	0.67 ± 0.16
	0.40 ± 0.04

	Proline
	5.77 ± 1.10
	3.57 ± 1.06
	2.81 ± 0.39
	9.25 ± 1.64
	2.28 ± 0.19
	4.21 ± 1.22
	0.51 ± 0.10

	Serine
	1.60 ± 0.20
	0.61 ± 0.09
	0.37 ± 0.07
	1.72 ± 0.46
	0.85 ± 0.09
	0.62 ± 0.08
	1.39 ± 0.27

	Threonine
	3.92 ± 0.63
	3.50 ± 0.79
	0.75 ± 0.12
	3.07 ± 0.81
	0.52 ± 0.03
	1.11 ± 0.25
	0.69 ± 0.09

	Tryptophan
	0.41 ± 0.09
	0.31 ± 0.07
	0.04 ± 0.01
	0.36 ± 0.04
	0.10 ± 0.01
	0.22 ± 0.03
	0.13 ± 0.01

	Tyrosine
	1.15 ± 0.29
	1.83 ± 0.47
	0.31 ± 0.03
	0.67 ± 0.22
	0.23 ± 0.04
	0.44 ± 0.13
	0.17 ± 0.03

	Valine
	2.42 ± 0.61
	2.66 ± 0.60
	0.82 ± 0.10
	2.20 ± 0.25
	1.04 ± 0.11
	2.63 ± 0.59
	0.98 ± 0.10

	Lipid and protein intermediates

	Carnitine a
	5418 ± 425
	3402 ± 872
	2298 ± 207
	4589 ± 780
	3405 ± 327
	811 ± 211
	3594 ± 482

	Choline a
	1981 ± 721
	2585 ± 964
	879.9 ± 130
	3707 ± 735
	528 ± 71.3
	2280 ± 848
	474 ± 47.9






Supplementary table 2. Heart metabolite correlation with animal longevity. Pearson r values are reported. Pagels λ value measures phylogenetic signal for each individual metabolite. Phylogenetic generalized least squares (PGLS) regression between heart metabolites and longevity corrects for phylogenetic relationships. Minimum signification level was set at p<0.05. All metabolites were log-transformed to accomplish the assumptions of normality. Glutathione (GSH); pyridoxal 5’ phosphate (PLP); S-adenosylmethionine (SAM); S-adenosylhomocysteine (SAH).  
	
	Pearson
	
	PGLS

	
	r values
	Sig.
	
	λ
	Sig.

	Methionine metabolism

	Betaine
	0.06
	0.69
	
	0
	0.834

	Cystathionine
	-0.54
	<0.001
	
	0.7
	0.070

	Cysteine
	-0.19
	0.214
	
	1
	0.667

	GSH
	-0.2
	0.196
	
	0.7
	0.590

	Homocysteine
	-0.28
	0.131
	
	1
	0.391

	Methionine
	-0.75
	<0.001
	
	0.5
	0.008

	Pyridoxal
	-0.56
	<0.001
	
	1
	0.371

	PLP
	-0.8
	<0.001
	
	1
	0.001

	Pyridoxamine
	0.13
	0.382
	
	1
	0.724

	SAH
	0.37
	0.014
	
	1
	0.754

	SAM
	-0.55
	<0.001
	
	1
	0.089

	Spermidine
	-0.67
	<0.001
	
	1
	0.287

	Taurine
	-0.78
	<0.001
	
	1
	0.262

	Amino acids

	Alanine
	0.34
	0.025
	
	0.0
	0.501

	Arginine
	-0.36
	0.014
	
	0.8
	0.217

	Asparagine
	-0.54
	<0.001
	
	0.0
	0.434

	Aspartate
	-0.6
	<0.001
	
	1.2
	0.336

	Glutamate
	-0.66
	<0.001
	
	1.1
	0.492

	Glycine
	-0.38
	0.01
	
	1.2
	0.556

	Histidine
	-0.58
	<0.001
	
	1.2
	0.177

	Isoleucine
	-0.37
	0.012
	
	1.2
	0.674

	Leucine
	-0.3
	0.045
	
	1.2
	0.640

	Phenylalanine
	-0.48
	0.001
	
	0.7
	0.481

	Proline
	-0.65
	<0.001
	
	0.5
	0.019

	Serine
	-0.07
	0.648
	
	1.0
	0.639

	Threonine
	-0.71
	<0.001
	
	1.2
	0.265

	Tryptophan
	-0.42
	0.005
	
	1.2
	0.803

	Tyrosine
	-0.73
	<0.001
	
	1.2
	0.041

	Valine
	-0.43
	0.003
	
	1.3
	0.401

	Lipid and protein intermediates

	Carnitine
	-0.28
	0.06
	
	1
	0.825

	Choline
	-0.51
	<0.001
	
	1
	0.221



Supplementary table 3. Analytical traits of the metabolites measured in animal heart. Precursor ion (Precursor) and product ion (Product) are given as m/z. Fragmentor (Frag), collision energy (CE) and cell acceleration voltage (CAV) are given as voltage; retention time (RT) and retention time window (ΔRT) in minutes. Method 1 (see material and methods [65]); Method 2 (see material and methods, [66]). ND=Not detected metabolite. Glutathione (GSH); pyridoxal 5’ phosphate (PLP); S-adenosylmethionine (SAM); S-adenosylhomocysteine (SAH).  
	Compound
	Precursor
	Product
	Frag
	CE
	CAV
	RT
	ΔRT
	Polarity
	Extraction
	Method

	Methionine metabolism

	Betaine
	118.09
	59.2
	136
	16
	7
	0.425
	2
	Positive
	Methanol
	1 [62]

	Betaine
	118.09
	58.2
	136
	32
	7
	0.425
	2
	Positive
	Methanol
	1 [62]

	Cysteine
	122.02
	76
	64
	12
	7
	6.312
	4
	Positive
	ACN
	2 [61]

	Cysteine
	122.02
	59
	64
	24
	7
	6.312
	4
	Positive
	ACN
	2 [61]

	Cystathionine
	223.07
	134
	88
	8
	7
	6.818
	4
	Positive
	ACN
	2 [61]

	Cystathionine
	223.07
	88
	88
	28
	7
	6.818
	4
	Positive
	ACN
	2 [61]

	GSH
	308.09
	179
	88
	8
	7
	0.5
	2
	Positive
	ACN
	1 [62]

	GSH
	308.09
	76
	88
	24
	7
	0.5
	2
	Positive
	ACN
	1 [62]

	Homocysteine
	136.18
	90.1
	135
	15
	7
	7.225
	4
	Positive
	ACN
	2 [61]

	Homocysteine
	136.18
	56.2
	135
	15
	7
	7.225
	4
	Positive
	ACN
	2 [61]

	Methionine
	150.05
	104
	64
	4
	7
	0.48
	2
	Positive
	ACN
	1 [62]

	Pyridoxal
	168.05
	150
	64
	8
	7
	0.522
	2
	Positive
	Methanol
	1 [62]

	Pyridoxal
	168.05
	94
	64
	24
	7
	0.522
	2
	Positive
	Methanol
	1 [62]

	PLP
	248.03
	150
	112
	12
	7
	0.7
	2
	Positive
	Methanol
	1 [62]

	PLP
	248.03
	67
	112
	32
	7
	0.7
	2
	Positive
	Methanol
	1 [62]

	Pyridoxamine
	169.09
	152
	64
	8
	7
	0.366
	2
	Positive
	Methanol
	1 [62]

	Pyridoxamine
	169.09
	134
	64
	20
	7
	0.366
	2
	Positive
	Methanol
	1 [62]

	SAH
	385.1
	136
	112
	20
	7
	1.13
	2
	Positive
	Methanol
	1 [62]

	SAH
	385.1
	88
	112
	48
	7
	1.13
	2
	Positive
	Methanol
	1 [62]

	SAM
	399.1
	250
	112
	12
	7
	0.396
	2
	Positive
	ACN
	1 [62]

	SAM
	399.1
	136
	112
	28
	7
	0.396
	2
	Positive
	ACN
	1 [62]

	Spermidine
	146.1
	84
	88
	24
	7
	0.3
	2
	Positive
	Methanol
	1 [62]

	Spermidine
	146.1
	72
	88
	12
	7
	0.3
	2
	Positive
	Methanol
	1 [62]

	Taurine
	126.02
	108
	88
	8
	7
	0.38
	2
	Positive
	ACN
	1 [62]

	Taurine
	124
	80
	112
	20
	7
	0.38
	2
	Negative
	ACN
	1 [62]

	Amino acids

	Alanine
	90.06
	44.2
	40
	8
	7
	0.376
	2
	Positive
	Methanol
	1 [62]

	Arginine
	175.1
	70.2
	60
	20
	7
	0.32
	2
	Positive
	Methanol
	1 [62]

	Arginine
	175.1
	60.2
	60
	15
	7
	0.32
	2
	Positive
	Methanol
	1 [62]

	Asparagine
	133
	74.1
	60
	15
	7
	0.376
	2
	Positive
	Methanol
	1 [62]

	Aspartate 
	134
	43.2
	60
	15
	7
	0.362
	2
	Positive
	Methanol
	1 [62]

	Aspartate 
	132
	88.1
	60
	15
	7
	0.362
	2
	Negative
	Methanol
	1 [62]

	Glutamate
	146
	102.1
	60
	15
	7
	0.363
	2
	Negative
	Methanol
	1 [62]

	Glutamate
	146
	41
	60
	15
	7
	0.363
	2
	Negative
	Methanol
	1 [62]

	Glycine
	76.04
	48
	40
	0
	7
	0.34
	2
	Positive
	Methanol
	1 [62]

	Glycine
	76.04
	30
	40
	4
	7
	0.34
	2
	Positive
	Methanol
	1 [62]

	Histidine
	156
	110.1
	60
	15
	7
	0.32
	2
	Positive
	Methanol
	1 [62]

	Histidine
	156
	56.2
	60
	25
	7
	0.32
	2
	Positive
	Methanol
	1 [62]

	Isoleucine
	132.1
	86
	64
	8
	7
	0.591
	2
	Positive
	Methanol
	1 [62]

	Isoleucine
	132.1
	69
	64
	16
	7
	0.591
	2
	Positive
	Methanol
	1 [62]

	Leucine
	132.1
	86
	64
	8
	7
	0.591
	2
	Positive
	Methanol
	1 [62]

	Leucine
	132.1
	69
	64
	16
	7
	0.591
	2
	Positive
	Methanol
	1 [62]

	Phenylalanine
	164
	147
	100
	15
	7
	0.841
	2
	Negative
	Methanol
	1 [62]

	Phenylalanine
	164
	103.1
	100
	15
	7
	0.841
	2
	Negative
	Methanol
	1 [62]

	Proline
	116
	70.2
	60
	15
	7
	0.392
	2
	Positive
	Methanol
	1 [62]

	Serine
	106.05
	60
	64
	8
	7
	0.35
	2
	Positive
	Methanol
	1 [62]

	Serine
	106.05
	42
	64
	24
	7
	0.35
	2
	Positive
	Methanol
	1 [62]

	Serine
	104.03
	74
	64
	8
	7
	0.35
	2
	Negative
	Methanol
	1 [62]

	Threonine
	120
	74.2
	60
	15
	7
	0.358
	2
	Positive
	Methanol
	1 [62]

	Threonine
	120
	56.2
	60
	15
	7
	0.358
	2
	Positive
	Methanol
	1 [62]

	Tryptophan
	205
	188.1
	60
	15
	7
	1.23
	2
	Positive
	Methanol
	1 [62]

	Tryptophan
	205
	146.1
	60
	15
	7
	1.23
	2
	Positive
	Methanol
	1 [62]

	Tyrosine
	180.1
	163.1
	100
	15
	7
	0.548
	2
	Negative
	Methanol
	1 [62]

	Tyrosine
	180.1
	119.1
	100
	15
	7
	0.548
	2
	Negative
	Methanol
	1 [62]

	Valine
	118.08
	72
	64
	8
	7
	0.43
	2
	Positive
	Methanol
	1 [62]

	Valine
	118.08
	55
	64
	20
	7
	0.43
	2
	Positive
	Methanol
	1 [62]

	Lipid and protein intermediates
	
	

	Carnitine
	162.12
	103.1
	88
	16
	7
	0.393
	2
	Positive
	Methanol
	1 [62]

	Choline
	104.11
	60.2
	112
	16
	7
	0.39
	2
	Positive
	Methanol
	1 [62]

	ISTD
	
	

	PheC13
	167.09
	120.1
	70
	8
	7
	0.87
	2
	Positive
	Methanol/ACN
	1 [62]/2 [61]

	PheC13
	167.09
	77
	70
	44
	7
	0.87
	2
	Positive
	Methanol/ACN
	1 [62]/2 [61]

	PheC13
	167.09
	103
	70
	28
	7
	0.87
	2
	Positive
	Methanol/ACN
	1 [62]/2 [61]

	PheC13
	167.09
	51.1
	70
	60
	7
	0.87
	2
	Positive
	Methanol/ACN
	1 [62]/2 [61]




