Supplementary tables
Supplementary table 1. Human clinical studies of trimethylamine-containing compounds in relation to cardio-metabolic disorders
	Study
	Participants
	Main findings

	Danne et al. (2007) [1]
	217 patients with suspected ACS
	· Choline was a significant and independent predictor of MACE during 30-days of follow-up.

	LeLeiko et al. (2009) [2]
	108 patients presenting with chest pain
	· Choline levels predicted 30-day cardiac events (i.e. nonfatal myocardial infarction, congestive heart failure, need for revascularization, and death).

	Wang et al. (2011) [3]
	1,876 patients undergoing elective cardiac evaluation
	· Choline, betaine and TMAO showed dose-dependent associations with prevalent peripheral artery disease, coronary artery disease, and history of myocardial infarction, as well as overall CVD.

	Tang et al. (2013) [4]
	4,007 patients undergoing elective diagnostic cardiac catheterization
	· Increased levels of TMAO were associated with an increased risk of a MACE, and an elevated TMAO level was an independent predictor of MACE during 3 years of follow-up.
· Elevated level of TMAO predictive of MACE even in low-risk subgroups.

	Koeth et al. (2013) [5]
	2,595 patients undergoing elective cardiac evaluation
	· Significant dose-dependent associations between carnitine concentration and risks of prevalent coronary artery disease, peripheral artery disease and overall CVD, also when adjusted for traditional CVD risk factors.
· Elevated carnitine concentration was an independent predictor of MACE during 3-years of follow-up.
· Significant association between carnitine concentration and incident cardiovascular event risk, but only among those participants with concurrent high plasma TMAO concentrations.

	Wang et al. (2014) [6]
	3,903 patients undergoing elective diagnostic coronary angiography
	· Higher plasma choline and betaine levels were associated with a 1.9-fold and 1.4-fold increased risk of MACE, respectively.
· Elevated choline and betaine concentration was an independent predictor of MACE during 3-years of follow-up.
· Significant association between choline and betaine concentration and incident cardiovascular event risk, but only among those participants with concurrent high plasma TMAO concentrations.

	Tang et al. (2014) [7]
	720 patients with stable HF
	· Modest but significant correlation between TMAO concentrations and BNP levels.
· Higher plasma TMAO levels were associated with a 3.4-fold increase in 5-year mortality risk and remained predictive when adjusted for traditional risk factors and BNP levels.

	Lever et al. (2014) [8]
	475 patients with ACS
	· In participants with T2D (n = 79), high plasma betaine was associated with increased frequency of heart failure and all cardiovascular events and high TMAO was a marker of all outcomes (death, myocardial infarction, heart failure, unstable angina, and all cardiovascular events).
· In participants without diabetes (n = 396), low plasma betaine was associated with secondary myocardial infarction, unstable angina, and all cardiovascular events and TMAO was only significant for death and heart failure.

	Trøseid et al. (2014) [9]
	155 patients with chronic HF
	· Plasma levels of TMAO, choline, and betaine were elevated compared to control participants, with the highest levels in patients with NYHA class III and IV.
· TMAO, but not choline or betaine, was associated with reduced transplant-free survival during 5.2 years of follow-up.

	Tang et al. (2015) [10]
	112 patients with chronic systolic HF
	· TMAO levels were significantly higher in patients with diabetes mellitus and in patients with NYHA class III or greater.
· Elevated TMAO, choline, and betaine levels were associated with higher NT-proBNP levels and more advanced left ventricular diastolic dysfunction, but not systolic dysfunction or inflammatory and endothelial biomarkers. 
· Higher choline, betaine, and TMAO predicted increased risk for 5-year adverse clinical events (i.e. death, transplantation), but only TMAO did so independently of other risk factors.

	Tang et al. (2015) [11]
	521 patients with and 3,166 without CKD
	· TMAO level among CKD participants was markedly higher than in non-CKD participants.
· Within CKD participants, higher (fourth versus first quartile) TMAO level was associated with a 2.8-fold increased mortality risk and elevated TMAO levels was an independent predictor of 5-year mortality risk.

	Abbreviations: 
ACS, acute coronary syndrome; BNP, brain natriurectic peptide; CKD, chronic kidney disease; CVD, cardio-vascular disease; HF, heart failure; MACE, major adverse cardiac event (death, myocardial infarction, stroke or revascularization); NT-proBNP, N-terminal pro brain natriuretic peptide; NYHA, New York Heart Association runctional classification of heart failure



Supplementary table 2. Human clinical trials of probiotic supplements in relation to cardio-metabolic traits
	Study
	Participants
	Design
	Probiotic
	Intervention effects

	De Roos et al. 
(1999) [12]
	78 ♀/♂
Healthy
	Randomized, placebo-controlled,
	L. acidophilus L-1
	 TC, LDL-C, HDL-C, TAG

	Greany et al. 
(2007) [13]
	55 ♀/♂
Healthy
	Randomized, placebo-controlled, single-blinded
	L. acidophilus DDS-1, B. longum UABL-14
	 TC, LDL-C, HDL-C, TAG

	Ataie-Jafari et al.
(2009) [14]
	14 ♀/♂ 
Dyslipidemia
	Randomized, cross-over
	L. acidophilus, B. lactis
	 LDL-C, HDL-C, TAG, LDL-C/HDL-C
 TC

	Andreasen et al. (2010) [15]
	45 ♂
T2D,IGT,NGT

	Randomized, placebo-controlled, double-blinded
	L. acidophilus NCFM
	 Insulin sensitivity (due to increased insulin resistance in the placebo group)
 TNF, IL-6, IL-1RA 

	Asemi et al. 
(2010-13) [16-19]
	70 ♀
Pregnant
	Randomized, placebo-controlled, single-blinded
	L. acidophilus LA5, B. animalis BB12
	 glutathione reductase 
 TNF, TC, LDL-C, HDL-C, TAG, TC/HDL-C, FPG, 
 SBP, DBP
 hsCRP, insulin, HOMA-IR

	Kadooka et al. 
(2013) [20]
	14 ♀/♂
Central obesity
	Randomized, placebo-controlled, double-blinded
	L. gasseri SBT2055
	 Visceral adiposity, BMI, waist and hip circumferences, body fat %

	Ejtahed et al.
(2011) [21]
	60 ♀/♂
T2D
	Randomized, placebo-controlled, double-blinded
	L. acidophilus LA5, B. animalis BB12
	 TC, LDL-C, TC/HDL-C, LDL-C/HDL-C

	Ejtahed et al.
(2012) [22]
	64 ♀/♂
T2D
	Randomized, placebo-controlled, double-blinded
	L. acidophilus LA5, B. animalis BB12
	 FPG, HbA1c
 glutathione peroxidase, superoxide dismutase, total antioxidant status 

	Luoto et al. 
(2012) [23]
	256 ♀
Pregnant
	Randomized, placebo-controlled, double-blinded
	L. rhamnosus, B. lactis
	 Adiponectin in colostrum

	Moroti et al. 
(2012) [24]
	20 ♀
T2D
	Randomized, placebo-controlled, double-blinded
	L. acidophilus, B. bifidum
	 HDL-C
 FPG

	Jung et al.
(2013) [25]
	64 ♀/♂
Overweight/Obesity
	Randomized, placebo-controlled, double-blinded
	L. gasseri BNR17
	 FPG, insulin, HbA1c,TC, LDL-C, HDL-C, TAG
 Visceral adiposity, BMI, waist and hip circumferences, body fat %

	Mazloom et al. (2013) [26]
	34 ♀/♂
T2D
	Randomized, placebo-controlled, single-blinded
	L. acidophilus, L. bulgaricus, L. bifidum, L. casei
	 TC, LDL-C, HDL-C, TAG, FPG, insulin, malondialdehyde, hsCRP, IL-6, HOMA-IR

	Abbreviations: ♂, male;♀, female; BMI, body mass index; DBP, diastolic blood pressure; FPG, fasting plasma glucose; HbA1C, glycosylated hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; HOMA-IR, homeostatic model assessment of insulin resistance; hsCRP, high-sensitivity C-reactive protein; IGT, impaired glucose tolerance; IL-1RA, interleukin-1 receptor antagonist; IL-6, interleukin-6; LDL-C, low-density lipoprotein cholesterol; NGT, normal glucose tolerance; SBP, systolic blood pressure; T2D, type 2 diabetes; TAG, triacylglycerol; TC, total cholesterol.
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