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Table S1. Measured and derived biomarkers considered for Random Forest (RF) prediction of body fat distribution and supporting evidence 

	Abbreviation (Specimen)
	Full Name
	In RF?

Yes/No*
	Assay (Maker of Commercial Kits)
	Detection Limit 
	%CV (tested level)
	Supporting Evidence for Association with Body Fat Distribution

	ADIPOKINES
	
	
	
	
	
	

	Adiponectin (serum)
	Adiponectin, high molecular-weight (HMW)
	No
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	1.56ng/mL
	35.1% (14.6ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[1-5]
 and hepatic adiposity 6[]


	FetuinA (serum)
	Fetuin A
	No
	ELISA (ALPCO Diagnostics, Salem, NH, USA)
	16.5ng/mL
	11.8% (46.4ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[7]
 and hepatic adiposity 
 ADDIN EN.CITE 
[7,8]


	Leptin (serum)
	Leptin 
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	1.6ng/mL 
	4.6% (8.9ng/mL)
	Secreted in proportion to total adiposity 
 ADDIN EN.CITE 
[4,9]


	Leptin-Adiponectin (serum)
	Leptin-to-adiponectin (HMW) ratio
	Yes
	Derived from leptin, adiponectin
	N/A
	N/A
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[4,10]


	PAI1 (a.k.a., Serpin; plasma)
	Plasminogen activator inhibitor 1
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	0.31ng/mL
	11.6% (3.1ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[4,11]
 and hepatic adiposity 
 ADDIN EN.CITE 
[12]


	RBP4 (serum)
	Retinol binding protein 4
	Yes
	ELISA (ALPCO Diagnostics, Salem, NH, USA)
	1.1mcg/mL
	21.6% (5.9mcg/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[13,14]
 and hepatic adiposity 
 ADDIN EN.CITE 
[8,15]


	sLEPR (serum)
	Soluble leptin receptor
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	1.56ng/mL 
	10.9%(37.9ng/mL)
	Associated with abdominal 
 ADDIN EN.CITE 
[16]
 and hepatic adiposity 
 ADDIN EN.CITE 
[17]


	Visfatin (serum)
	Visfatin 
	Yes
	ELISA (Phoenix Pharmaceuticals, Inc, Burlingame, CA, USA)
	0.4ng/mL
	30.6% (5.0ng/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[18-20]


	CYTOKINES, INFLAMMATION, IMMUNITY
	
	
	
	
	
	

	C3 (serum)
	Complement 3
	Yes
	Luminex (Millipore, Corp.,  St. Charles, MO, USA)
	0.5mcg/mL
	16.5% (65.1mcg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[21]


	CRP (serum)
	C-reactive protein
	Yes
	Cobas (high-sensitivity) (Point Scientific, Inc., Canton, MI, USA) 
	0.1mg/L
	11.7% (2.3mg/L)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[4,22]


	IL1Ra (serum)
	Interleukin-1 receptor-alpha
	Yes
	Luminex (Invitrogen, Camarillo, CA, USA)
	47pg/mL
	10.1% (465pg/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[23]
 and hepatic adiposity 24[]


	IL6 (plasma)
	Interleukin 6
	Yes
	Luminex  (Invitrogen, Camarillo, CA, USA)
	0.16pg/mL
	41.8% (8.0pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[22,25,26]


	IL6R (serum)
	Interleukin-6 receptor
	Yes
	Luminex (Invitrogen, Camarillo, CA, USA)
	0.16ng/mL
	4.6% (17.9ng/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[27]


	MCP1 (serum)
	Monocyte chemotactic protein-1
	Yes
	Luminex (Millipore, Corp.,  St. Charles, MO, USA)
	3.2pg/mL
	9.7% (812pg/mL)
	Associated with visceral adiposity 28[]


	MIP1b (serum)
	Macrophage inflammatory protein-1-beta
	Yes
	Luminex (Millipore, Corp.,  St. Charles, MO, USA)
	3.2pg/mL 
	6.0% (34.6pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[29]


	TIMP1 (serum)
	Tissue inhibitor of metalloproteinase-1
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	15.6ng/mL
	28.6% (106.2ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[30]
 and hepatic adiposity 
 ADDIN EN.CITE 
[31]
  

	TNF( (plasma)
	Tumor necrosis factor alpha
	No
	Luminex (Invitrogen, Camarillo, CA, USA)
	0.29pg/mL
	19.2% (20.9pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[32,33]


	TNFR1 (serum)
	Tumor necrosis factor receptor-1
	Yes
	Luminex (Invitrogen, Camarillo, CA, USA)
	21.6pg/mL
	10.4% (266pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[27]


	TNFR2 (serum)
	Tumor necrosis factor receptor-2
	Yes
	Luminex (Invitrogen, Camarillo, CA, USA)
	20.6pg/mL
	9.5% (951pg/mL)
	Associated with hepatic adiposity 24[]


	INSULIN RESISTANCE, INSULIN-LIKE GROWTH FACTORS
	
	
	
	
	
	

	Glucose (serum)
	Glucose 
	Yes
	Cobas (Randox Laboratories, UK)
	See note**
	2.7% (83mg/dL)
	Associated with visceral 
 ADDIN EN.CITE 
[34,35]
 and hepatic adiposity 
 ADDIN EN.CITE 
[36]


	HOMA-beta (serum)
	Homeostatic model assessment of beta-cell function
	No
	Derived from glucose, insulin 
 ADDIN EN.CITE 
[37,38]

	N/A
	N/A
	Associated with visceral 35[]
 and hepatic adiposity 
 ADDIN EN.CITE 
[36]


	HOMA-IR (serum)
	Homeostatic model assessment of insulin resistance
	No
	Derived from glucose, insulin 
 ADDIN EN.CITE 
[37,38]

	N/A
	N/A
	Associated with visceral 35[]
 and hepatic adiposity 
 ADDIN EN.CITE 
[36]


	Insulin (serum)
	Insulin 
	Yes
	Cobas (Kamiya Biomedical Company, Seattle, WA, USA)
	1.0.0 µIU/mL
	3.6% (78.0µIU/mL)
	Associated with visceral 35[]
 and hepatic adiposity 
 ADDIN EN.CITE 
[36]


	IGF1 (serum)
	Insulin-like growth factor-I
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	9.4ng/mL
	8.5% (98.3ng/mL)
	Associated with visceral adiposity 39[]


	IGFBP1 (serum)
	Insulin-like growth factor binding protein-1
	Yes
	ELISA (Phoenix Pharmaceuticals, Inc, Burlingame, CA, USA)
	1.6ng/mL 
	6.7% (28.8ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[40]
 and hepatic adiposity 39[]


	IGFBP3 (serum)
	Insulin-like growth factor binding protein-3
	Yes
	ELISA (R&D Systems, Inc, Minneapolis, MN, USA)
	0.78ng/mL 
	9.9% (3.4mcg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[41]


	Uric_Acid (serum)
	Uric acid
	Yes
	Cobas (Randox Laboratories, UK)
	36µM
	7.6% (419.5µM)
	Associated with visceral 
 ADDIN EN.CITE 
[34,42]
 and hepatic adiposity 43[]


	LIPIDS
	
	
	
	
	
	

	ApoA1 (serum)
	Apolipoprotein A1
	No
	Cobas (Randox Laboratories, UK)
	0.5ng/mL 
	10.0% (13.8ng/mL)
	Associated inversely with visceral adiposity 
 ADDIN EN.CITE 
[44,45]


	FreeFA_Omega36 (serum)
	Omega 3-to-6 free (non-esterified) fatty acid ratio
	Yes
	LC/MS 46[]

	N/A
	N/A
	Associated with abdominal 47[]
, visceral 
 ADDIN EN.CITE 
[48,49]
 and hepatic adiposity 
 ADDIN EN.CITE 
[47,50,51]
   

	HDLC (serum)
	High-density lipoprotein cholesterol
	Yes
	Cobas (Pointe Scientific, Inc., Canton, MI, USA)
	2mg/dL
	4.2% (27.7mg/dL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[44,52]


	LDLC (serum)
	Low-density lipoprotein cholesterol
	No
	Derived from cholesterol, HDLC and TG 53[]

	N/A
	N/A
	Associated with visceral and hepatic adiposity 
 ADDIN EN.CITE 
[54]


	TG (serum)
	Triglycerides
	Yes
	Cobas (Pointe Scientific, Inc., Canton, MI, USA)
	See note**
	10.1% (93.8mg/dL)
	Associated with visceral 
 ADDIN EN.CITE 
[34,55]
 and hepatic adiposity 56[]


	Total_Chol (serum)
	Total cholesterol
	Yes
	Cobas (Pointe Scientific, Inc., Canton, MI, USA)
	See note**
	3.3% (140mg/dL)
	

	TotalC-HDL 
	Total-to-HDL cholesterol ratio
	No
	Derived from total and HDL cholesterol
	N/A
	N/A
	Associated with visceral adiposity 44[]


	LIPID-SOLUBLE MICRONUTRIENTS
	
	
	
	
	
	

	Alpha_Tocopherol (serum)
	Alpha-tocopherol
	Yes
	HPLC 57[]

	530ng/mL
	5.6% (12.0mcg/mL)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[58]


	Beta_Gamma_Tocopherol (serum)
	Beta + gamma-tocopherol
	Yes
	HPLC 57[]

	305ng/mL
	5.7% (1.26mcg/mL)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[58]


	CoQ10, total (plasma)
	Coenzyme Q10 (reduced + oxidized)
	Yes
	HPLC 57[]

	55ng/mL
	7.6% (693ng/mL)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[59]


	Delta_Tocopherol (serum)
	Delta-tocopherol
	Yes
	HPLC 57[]

	325ng/mL
	10.4% (480ng/mL)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[58]


	Total_b_Carotene (serum)
	Total beta-carotene
	Yes
	HPLC 57[]

	12ng/mL
	5.9% (350ng/mL)
	Associated with hepatic adiposity 60[]


	Total_Cis_Lut_Zea (serum)
	Total cis-luteins and cis-zeaxanthins
	Yes
	HPLC 57[]

	8ng/mL
	6.2% (159ng/mL)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[61]


	Total_Lycopene (serum)
	Total lycopene (lycopenes + dihydro-lycopene)
	Yes
	HPLC 57[]

	10ng/mL
	6.5% (396ng/mL) 
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[62]


	Total_Retinol (serum)
	Cis- and trans-retinols
	Yes
	HPLC 57[]

	15ng/mL
	6.6% (708ng/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[63]


	Tocopherols (serum)
	Total tocopherols (α + β + γ + δ tocopherols)
	No
	HPLC 57[]

	N/A
	N/A
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[58]


	VitD_25OHD2 (serum)
	25-hydroxyvitamin D2
	Yes
	LC/MS 64[]

	0.5ng/mL
	1.6% (1.9ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[65]
 and hepatic adiposity 
 ADDIN EN.CITE 
[66]


	VitD_25OHD3 (serum)
	25-hydroxyvitamin D3
	Yes
	LC/MS 64[]

	5.0ng/mL
	7.4% (44.3ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[65]
 and hepatic adiposity 
 ADDIN EN.CITE 
[66]


	VitD3 (serum)
	Vitamin D3
	Yes
	LC/MS 64[]

	5.0ng/mL
	8.2% (19.0ng/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[65]
 and hepatic adiposity 
 ADDIN EN.CITE 
[66]


	LIVER FUNCTION
	
	
	
	
	
	

	ALT (serum)
	Alanine transaminase
	Yes
	Cobas (Randox Laboratories, UK)
	6.62U/L
	13.3% (16.0U/L)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[67,68]


	AST (serum)
	Aspartate transaminase
	Yes
	Cobas (Randox Laboratories, UK)
	4.14U/L
	14.1% (20.0U/L)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[68]


	GGT (serum)
	Gamma-glutamyl transferase
	Yes
	Cobas (Randox Laboratories, UK)
	7.0U/L
	18.6% (21.4U/L)
	Associated with hepatic adiposity 
 ADDIN EN.CITE 
[67,69]


	NEUROPEPTIDES, GUT HORMONES
	
	
	
	
	
	

	BDNF (serum)
	Brain-derived neurotrophic factor
	Yes
	Luminex (Millipore, Corp.,  St. Charles, MO, USA)
	0.2pg/mL
	17.7% (18.6pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[70]


	Ghrelin (serum)
	Ghrelin 
	Yes
	ELISA (Phoenix Pharmaceuticals, Inc, Burlingame, CA, USA)
	0.046ng/mL
	19.4% (6.9ng/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[71]


	NPY (plasma)
	Neuropeptide Y
	Yes
	ELISA (Peninsula Laboratories, San Carlos, CA, USA)
	0.01ng/mL
	11.1% (1.4ng/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[72,73]


	SEX STEROID HORMONES
	
	
	
	
	
	

	Free_Estradiol (plasma)
	Free estradiol
	Yes
	Derived from total estradiol & SHBG 
 ADDIN EN.CITE 
[74]

	N/A
	N/A
	Associated with visceral 
 ADDIN EN.CITE 
[75,76]
 and hepatic adiposity 77[]


	Free Testosterone (plasma)
	Free testosterone
	Yes
	ELISA (GenWay Biotech, Inc, San Diego, CA, USA)
	0.2pg/mL
	9.5% (5.0pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[78,79]


	SHBG (serum)
	Sex hormone binding globulin
	Yes
	ELISA (GenWay Biotech, Inc, San Diego, CA, USA)
	4nM 
	16.8% (46.4nM)
	Associated with abdominal 
 ADDIN EN.CITE 
[80]
, visceral 
 ADDIN EN.CITE 
[78]
 and hepatic adiposity 
 ADDIN EN.CITE 
[81-83]


	Total_Estradiol (plasma)
	Total estradiol (unconjugated + conjugated)
	No
	LC/MS 84[]

	2pg/mL
	8.2% (36.8pg/mL)
	Associated with visceral 
 ADDIN EN.CITE 
[75]
 and hepatic adiposity 77[]


	Total_Estrone (plasma)
	Total estrone (unconjugated + conjugated)
	Yes
	LC/MS 84[]

	2pg/mL
	5.3% (37.6pg/mL)
	Associated with abdominal adiposity 
 ADDIN EN.CITE 
[85]


	Total_Testosterone (plasma)
	Total testosterone (unconjugated + conjugated)
	Yes
	LC/MS 86[]

	20pg/mL
	6.7% (675pg/mL)
	Associated with visceral adiposity 
 ADDIN EN.CITE 
[79,87]



* Highly correlated markers (r>0.8) were not included in the RF analysis, keeping only the variable with the highest correlation with the adiposity phenotypes.  Assays were performed in one or two batches on the same day, including 10% blinded QC samples to estimate % coefficient of variation (CV).
** Assay requires measurements to be within a specified, acceptable range of the manufacturer’s control samples.
Abbreviations: CV (coefficient of variation), EIA (enzyme immunoassay), ELISA (enzyme-linked immunosorbent assay), HPLC (high-pressure liquid chromatography), LC/MS (liquid chromatography/mass spectrometry)
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