Supplementary Digital Content 1. Metabolites measured in the sample set

	10:0 carnitine (decanoylcarnitine)
	48:4 triacylglycerol
	glutamate

	12:0 carnitine (lauroylcarnitine)
	4-hydroxymandelate
	glutamine

	14:0 carnitine (myristoylcarnitine)
	4-pyridoxate
	glycerol

	14:0 choletserol ester
	5:0 carnitine (valerylcarnitine)
	glycine

	14:0 lysophosphatidylcholine
	50:0 triacylglycerol
	glycocholate

	14:0 sphingomyelin
	50:1 triacylglycerol
	glycodeoxycholate/glycochenodeoxycholate

	16:0 cholesterol ester
	50:2 triacylglycerol
	GMP

	16:0 lysophosphatidylcholine
	50:3 triacylglycerol
	hexose

	16:0 lysophosphatidylethanolamine
	50:4 triacylglycerol
	hexose diphosphate

	16:0 sphingomyelin
	50:5 triacylglycerol
	hexose monophosphate

	16:1 carnitine (palmitoylcarnitine)
	52:0 triacylglycerol
	hippurate

	16:1 cholesterol ester
	52:1 triacylglycerol
	histidine

	16:1 lysophosphatidylcholine
	52:2 triacylglycerol
	homogentistate

	16:1 sphingomyelin
	52:3 triacylglycerol
	hydroxyphenylacetate

	18:0 carnitine (stearoylcarnitine)
	52:4 triacylglycerol
	hydroxyproline

	18:0 cholesterol ester
	52:5 triacylglycerol
	hyodeoxycholate/ursodeoxycholate/chenodeoxycholate

	18:0 lysophosphatidylcholine
	52:6 triacylglycerol
	hypoxanthine

	18:0 lysophosphatidylethanolamine
	54:1 triacylglycerol
	IMP

	18:0 sphingomyelin
	54:10 triacylglycerol
	indole-3-propionate

	18:1 carnitine (oleoylcarnitine)
	54:2 triacylglycerol
	indoxyl sulfate

	18:1 cholesterol ester
	54:3 triacylglycerol
	inosine

	18:1 lysophosphatidylcholine
	54:4 triacylglycerol
	inositol

	18:1 lysophosphatidylethanolamine
	54:5 triacylglycerol
	isocitrate

	18:1 sphingomyelin
	54:6 triacylglycerol
	isoleucine

	18:2 carnitine (linoleylcarnitine)
	54:7 triacylglycerol
	kynurenic acid

	18:2 cholesterol ester
	54:8 triacylglycerol
	kynurenine

	18:2 lysophosphatidylcholine
	54:9 triacylglycerol
	lactate

	18:2 lysophosphatidylethanolamine
	56:10 triacylglycerol
	lactose

	18:2 sphingomyelin
	56:2 triacylglycerol
	leucine

	18:3 cholesterol ester
	56:3 triacylglycerol
	lysine

	1-methylnicotinamide
	56:4 triacylglycerol
	m/z: 111.0/42.0

	2:0 carnitine (acetylcarnitine)
	56:5 triacylglycerol
	m/z: 137.2/93

	20:3 cholesterol ester
	56:6 triacylglycerol
	m/z: 173.2/129.1

	20:3 lysophosphatidylcholine
	56:7 triacylglycerol
	m/z: 179.0/107.0

	20:3 lysophosphatidylethanolamine
	56:8 triacylglycerol
	m/z: 242.1/109.0

	20:4 carnitine (arachidonylcarnitine)
	56:9 triacylglycerol
	m/z: 243.1/110.0

	20:4 cholesterol ester
	58:10 triacylglycerol
	m/z: 246.0/97.0

	20:4 lysophosphatidylcholine
	58:11 triacylglycerol
	m/z: 321.1/95.0

	20:4 lysophosphatidylethanolamine
	58:12 triacylglycerol
	m/z: 375.3/375.3

	20:5 cholesterol ester
	58:6 triacylglycerol
	m/z: 402.0/158.9

	20:5 lysophosphatidylcholine
	58:7 triacylglycerol
	m/z: 403.0/79.0

	22:0 sphingomyelin
	58:8 triacylglycerol
	m/z: 462.1/79.0

	22:1 sphingomyelin
	58:9 triacylglycerol
	m/z: 498.3/80.0

	22:6 cholesterol ester
	5-hydroxyindoleacetic acid
	m/z: 71.0/41.0

	22:6 lysophosphatidylcholine
	5-hydroxytryptophan
	m/z: 73.0/55.0

	22:6 lysophosphatidylethanolamine
	6:0 carnitine (hexanoylcarnitine)
	malate

	24:0 sphingomyelin
	60 :10 triacylglycerol
	methionine

	24:1 sphingomyelin
	60:11 triacylglycerol
	methylmalonate

	26:0 carnitine (hexacosanoylcarnitine)
	60:12 triacylglycerol
	mevalonic acid

	2-aminoadipate
	60:9 triacylglycerol
	NG-monomethylarginine

	2-deoxyadenosine
	7:0 carnitine (heptanoylcarnitine)
	niacinamide

	2-deoxycytidine
	8:0 carnitine (octanoylcarnitine)
	ornithine

	2-hydroxyglutarate
	9:0 carnitine (nonanoylcarnitine)
	orotate

	3:0 carnitine (propionylcarnitine)
	acetylglycine
	oxalate

	3:0b carnitine (malonylcarnitine)
	aconitate
	pantothenate

	32:0 phosphatidylcholine
	adenine
	pentose monophosphate

	32:1 phosphatidylcholine
	adenosine
	phenylalanine

	32:2 phosphatidylcholine
	adipate
	phosphocreatine

	34:1 diacylglycerol
	ADP
	phosphoenolpyruvate

	34:1 phosphatidylcholine
	alanine
	pipecolic acid

	34:2 diacylglycerol
	allantoin
	proline

	34:2 phosphatidylcholine
	alpha-glycerophosphate
	propionate

	34:3 phosphatidylcholine
	alpha-glycerophosphocholine
	pyroglutamic acid

	34:4 phosphatidylcholine
	alpha-hydroxybutyrate
	quinolinate

	36:1 diacylglycerol
	aminoisobutyric acid
	salicylurate

	36:1 phosphatidylcholine
	AMP
	sarcosine

	36:2 diacylglycerol
	anthranilic acid
	serine

	36:2 phosphatidylcholine
	arginine
	serotonin

	36:3 phosphatidylcholine
	asparagine
	sorbitol

	36:4 phosphatidylcholine
	aspartate
	succinate

	36:5 phosphatidylcholine
	asymmetric dimethylarginine
	sucrose

	38:2 phosphatidylcholine
	beta-alanine
	symmetric dimethylarginine

	38:3 phosphatidylcholine
	beta-hydroxybutyrate
	taurine

	38:4 phosphatidylcholine
	betaine
	thiamine

	38:5 phosphatidylcholine
	butyrate
	threonine

	38:6 phosphatidylcholine
	cAMP
	thymidine

	3-hydroxyanthranilic acid
	carnitine
	thymine

	3-methyladipate/pimelate
	carnitine C20:4
	thyroxine

	3-phosphoglycerate
	choline
	triiodothyronine

	3-ureidopropionic acid
	citrate
	trimethylamine-N-oxide

	4:0 carnitine (butyrylcarnitine)
	citrulline
	tryptophan

	40:6 phosphatidylcholine
	cotinine
	tyrosine

	42:0 triacylglycerol
	creatine
	UDP-galactose/UDP-glucose

	44:0 triacylglycerol
	creatinine
	uracil

	44:1 triacylglycerol
	cystathionine
	urate

	46:0 triacylglycerol
	dimethylglycine
	uridine

	46:1 triacylglycerol
	erythrose-4-phosphate
	valine

	46:2 triacylglycerol
	fumarate/maleate/alpha-ketoisovalerate
	xanthine

	48:0 triacylglycerol
	GDP
	xanthosine

	48:1 triacylglycerol
	gentistate
	xanthurenate

	48:2 triacylglycerol
	glucose
	

	48:3 triacylglycerol
	glucuronate
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Supplementary Digital Content 2.  Comparison of metabolite levels in STK versus CLK samples from selected subsets of individuals with ARAS, i.e. individuals in the bottom half of (A) cortical perfusion and (B) medullary perfusion, and in the upper half of (C) cortical deoxyhemoglobin content and (D) medullary deoxyhemoglobin content.  Each data point represents a distinct metabolite.  The geometric mean ratio of each metabolite for STK versus CLK samples is plotted on the x-axis, with corresponding P values plotted on the y-axis, both on a log scale.  Creatinine is highlighted red.  [image: image4][image: image5]
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