Supporting Information

Supporting Information Table S1: Cluster centers (means) of the four grouping variables in NANS used for the cluster assignment of the participants of the KORA F4 and KORA FF4 studies
	Grouping variables

(z-scores)
	Cluster 1
	Cluster 2
	Cluster 3

	TAG
	-0.41096
	-0.32433
	1.41517

	TC
	0.44233
	-0.66241
	0.87198

	HDL cholesterol
	1.11357
	-0.48590
	-0.56994

	Glucose
	-0.18986
	-0.17097
	0.52507

	KORA, Cooperative Health Research in the Region of Augsburg; NANS, National Adult Nutrition Survey; TAG, triacylglycerol; TC, total cholesterol.



Supporting Information Table S2: Demographic characteristics of the total study population and across the three metabotype clusters, KORA FF4 study

	
	Total
	Metabotypes
	

	
	
	Cluster 1
	Cluster 2
	Cluster 3
	

	
	N=2221
	N=764
	N=1019
	N=438
	p-value

	Sex
	
	
	
	
	

	Men
	1078 (48.5)
	197 (25.8)
	609 (59.8)
	272 (62.1)
	<0.0001

	Women
	1143 (51.5)
	567 (74.2)
	410 (40.2)
	166 (37.9)
	.

	Age (years)
	
	
	
	
	

	Median (25th, 75th)
	60.0 (50.0, 70.0)
	60.0 (51.0, 70.0)
	58.0 (48.0, 70.5)
	62.0 (53.0, 70.0)
	0.001

	Education (years)
	
	
	
	
	

	<10
	145 (6.5)
	61 (8.0)
	57 (5.6)
	27 (6.2)
	0.002

	10 to <12
	1092 (49.3)
	389 (51.0)
	466 (45.9)
	237 (54.1)
	

	≥12
	979 (44.2)
	313 (41.0)
	492 (48.5)
	174 (39.7)
	

	BMI (kg m-2)
	
	
	
	
	

	Median (25th, 75th)
	27.0 (24.4, 30.5)
	25.2 (23.0, 27.9)
	27.5 (24.8, 30.9)
	29.4 (26.6, 32.4)
	<0.0001

	Underweight
	11 (0.5)
	7 (0.9)
	3 (0.3)
	1 (0.2)
	<0.0001

	Normal
	669 (30.1)
	358 (46.9)
	263 (25.8)
	48 (11.0)
	.

	Overweight
	923 (41.6)
	293 (38.4)
	439 (43.1)
	191 (43.6)
	.

	Obese
	617 (27.8)
	106 (13.9)
	313 (30.7)
	198 (45.2)
	.

	Physical activity
	
	
	
	
	

	Inactive
	948 (42.7)
	272 (35.6)
	459 (45.0)
	217 (49.5)
	<0.0001

	Active
	1273 (57.3)
	492 (64.4)
	560 (55.0)
	221 (50.5)
	.

	Smoking status
	
	
	
	
	

	Non-smoker
	930 (41.9)
	364 (47.6)
	401 (39.4)
	165 (37.7)
	<0.0001

	Ex-smoker
	954 (43.0)
	316 (41.4)
	439 (43.1)
	199 (45.4)
	.

	Smoker
	337 (15.2)
	84 (11.0)
	179 (17.6)
	74 (16.9)
	.

	Median (25th, 75th percentile) for continuous variables and n (column %) for categorical variables.

Kruskal-Wallis test for continuous variables and Pearson’s chi-squared test for categorical variables.

Significant results (p<0.05) are highlighted in bold.

Due to missing information, reduced datasets for education n=2216 and BMI n=2220.
KORA, Cooperative Health Research in the Region of Augsburg.


Supporting Information Table S3: Variation of the grouping variables across the three metabotype clusters, KORA FF4 study
	
	Metabotypes
	

	
	Cluster 1

(N=764)
	Cluster 2

(N=1019)
	Cluster 3

(N=438)
	

	Grouping variables

(serum fasting levels in mmol L-1)
	Median (25%, 75%)
	Median (25%, 75%)
	Median (25%, 75%)
	p-value

	TAG
	0.97 (0.75, 1.22)
	1.14 (0.88, 1.44)
	2.30 (1.86, 2.83)
	<0.0001

	TC
	6.05 (5.50, 6.61)
	4.96 (4.42, 5.45)
	6.23 (5.62, 6.85)
	<0.0001

	HDL cholesterol
	2.15 (1.94, 2.40)
	1.50 (1.28, 1.68)
	1.31 (1.10, 1.51)
	<0.0001

	Glucose
	5.22 (4.94, 5.61)
	5.44 (5.11, 5.88)
	5.94 (5.44, 6.93)
	<0.0001

	Median (25th, 75th percentile); Kruskal-Wallis test.
Significant results (p<0.05) are highlighted in bold.
Underlined values represent the highest value across the clusters; the bold values represent the lowest.

KORA, Cooperative Health Research in the Region of Augsburg; TAG, triacylglycerol; TC, total cholesterol.
	


Supporting Information Table S4: Median values of biochemical parameters of the total study population and across the three metabotype clusters, KORA FF4 study

	
	Total
	Metabotypes
	

	
	
	Cluster 1
	Cluster 2
	Cluster 3
	

	
	N=2221
	N=764
	N=1019
	N=438
	p-value

	TC/HDL cholesterol
	3.35 (2.72, 4.13)
	2.79 (2.35, 3.31)a
	3.37 (2.88, 3.95)b
	4.86 (4.16, 5.54)c
	<0.0001

	Glycated hemoglobin (%)
	5.4 (5.2, 5.7)
	5.4 (5.2, 5.6)a
	5.4 (5.2, 5.7)a
	5.6 (5.4, 6.2)b
	<0.0001

	Uric acid (µmol L-1)
	330 (273, 397)
	296 (252, 344)a
	343 (284, 403)b
	386 (317, 439)c
	<0.0001

	LDL cholesterol (mmol L-1)
	3.44 (2.84, 4.06)
	3.59 (3.00, 4.21)a
	3.13 (2.61, 3.62)b
	4.13 (3.47, 4.75)c
	<0.0001

	Leukocytes (nL-1)
	5.7 (4.9, 6.8)
	5.3 (4.5, 6.3)a
	5.9 (4.9, 6.9)b
	6.2 (5.4, 7.4)c
	<0.0001

	Glutamate-pyruvate transaminase (µkat L-1)
	0.38 (0.30, 0.52)
	0.33 (0.27, 0.42)a
	0.40 (0.30, 0.55)b
	0.47 (0.35, 0.65)c
	<0.0001

	Glutamate-oxaloacetate transaminase (µkat L-1)
	0.38 (0.32, 0.47)
	0.35 (0.30, 0.43)a
	0.38 (0.32, 0.48)b
	0.40 (0.32, 0.48)b
	<0.0001

	Gamma-glutamyltransferase (µkat L-1)
	0.41 (0.27, 0.64)
	0.33 (0.24, 0.50)a
	0.42 (0.28, 0.63)b
	0.57 (0.38, 0.92)c
	<0.0001

	Alkaline phosphatase (µkat L-1)
	1.09 (0.90, 1.29)
	1.04 (0.85, 1.25)a
	1.05 (0.90, 1.25)a
	1.17 (1.00, 1.39)b
	<0.0001

	High-sensitivity C-reactive protein (mg L-1)
	1.21 (0.58, 2.60)
	0.93 (0.46, 1.97)a
	1.23 (0.60, 2.65)b
	1.72 (0.90, 3.59)c
	<0.0001

	Insulin (mU mL-1)
	9.2 (6.3, 13.5)
	7.3 (5.3, 10.4)a
	9.5 (6.4, 14.0)b
	13.0 (9.1, 18.0)c
	<0.0001

	Median (25th, 75th percentile); Kruskal-Wallis test (and Kruskal-Wallis post-hoc test with Bonferroni correction).
Significant results (p<0.05) are highlighted in bold. Different superscript letters between clusters indicate a significant difference between clusters, whereas the same superscript letters between clusters indicate no significant difference between clusters.

Underlined values represent the highest value across the clusters; the bold values represent the lowest.

Due to missing values reduced data sets for glycated hemoglobin n=2212, leukocytes n=2219, high-sensitivity C-reactive protein n=2208, and insulin n=2217.

KORA, Cooperative Health Research in the Region of Augsburg; TC, total cholesterol.




Supporting Information Table S5: Disease prevalence in the total study population and across the three metabotype clusters (identified in NANS), KORA FF4 study

	
	Total
	Metabotypes
	

	
	
	Cluster 1
	Cluster 2
	Cluster 3
	

	
	N=2221
	N=764
	N=1019
	N=438
	p-value

	Prevalence of diseases in KORA FF4
	% (n)
	

	Hypertension
	39.0 (864)
	30.1 (230)
	39.7 (403)
	52.7 (231)
	<0.0001

	Type 2 diabetes
	9.5 (210)
	3.9 (30)
	9.5 (97)
	18.9 (83)
	<0.0001

	Hyperuricemia/Gout
	4.1 (90)
	1.4 (11)
	4.5 (46)
	7.5 (33)
	<0.0001

	Dyslipidemia
	16.3 (362)
	9.7 (74)
	20.7 (210)
	17.8 (78)
	<0.0001

	Any of above metabolic diseases
	45.4 (1006)
	34.7 (265)
	46.8 (475)
	60.7 (266)
	<0.0001

	Myocardial infarction
	3.5 (78)
	1.6 (12)
	5.0 (51)
	3.4 (15)
	0.001

	Stroke
	2.8 (61)
	2.4 (18)
	3.3 (34)
	2.1 (9)
	0.28

	Any of above cardiovascular diseases
	6.0 (132)
	3.7 (28)
	7.9 (80)
	5.5 (24)
	0.001

	Cancer
	11.2 (248)
	10.5 (80)
	10.8 (110)
	13.2 (58)
	0.30

	Column % (n); Pearson’s chi-squared test (Fisher’s exact test if expected frequencies were too low).

Significant results (p<0.05) are highlighted in bold. 

Prevalence: Due to missing information, reduced datasets for hyperuricemia/gout n=2217, all metabolic diseases n=2216, hypertension n=2216, dyslipidemia n=2217, myocardial infarction n=2216, stroke n=2218, and all cardiovascular diseases n=2213.
KORA, Cooperative Health Research in the Region of Augsburg; NANS, National Adult Nutrition Survey.


