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 Supplementary Figure S1: Dimensionality reduction and hierarchical clustering 
 

Supplementary Figure S1: Dimensionality reduction and hierarchical clustering 
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Figure legend: In Panel A, distribution for variables of interest and created AUC variables for insulin and glucose. In Panel B,
correlationplot is presented for age and metabolites in the dataset.

D
e
n

s
it

y

Supplementary Figure S2: Distribution for variables of interest and created AUC variables for insulin and
glucose. Correlationplot is presented for age and metabolites in the dataset.

Panel B.

Panel A.

Supplementary Figure S2: Distribution of variables and correlation between 
increasing age and metabolites 
 

Supplementary Figure S2: Distribution of variables and correlation between 
increasing age and metabolites 



Supplementary Figure S3: Feature importance for insulin and glucose predictors 
(unscaled data) 
 

Supplementary Figure S3: Feature importance for insulin and glucose predictors 
(unscaled data) 



Supplementary Figure S4: Feature importance for AUC glucose and insulin levels 
(unscaled data) 
 

Supplementary Figure S4: Feature importance for AUC glucose and insulin levels 
(unscaled data) 



 
Supplementary Figure S5: Feature importance for adipocyte fat depots and cell size 
(unscaled data) 
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Supplementary Figure S5. Feature importance for visceral fat and ectopic liver- and heart fat based on
extreme gradient boosting models and linear regression for the most important predictor.
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Panel E. Linear regression with relative risk ratio and 95% confidence interval for the most important

predictors extracted from machine-learning models

p-value: 0.005

Sphingomyelin d18.1.1
d18.2.18.0
β 1.22 (1.06 to 1.41)

p-value: <0.0001

MRS – Liver fat
β 1.06 (1.03 to 1.09)

p-value: 0.04

Dopamin-sulfate 1
β 0.92 (0.86 to 0.99)

p-value: 0.060

MRS – Visceral fat

β 2.27 (0.96 to 5.40)

MRS – Heart fat

p-value: 0.001

1-nonadecanoyl-gpc-19.0

β 0.24 (0.10 to 0.57)

p-value: 0.001

Gamma-glutamylphenylalanine

β 10.5 (2.60 to 43.01)

p-value: 0.027

Transaminases ratio

β 0.46 (0.23 to 0.91)

p-value: 0.09

Adipocyte size

β 5.89 (0.74 to 46.7)

MRS – Liver fat

p-value: 0.01

Age
β 2.00 (1.20 to 3.37)

p-value: 0.03

Systolic blood pressure
β 2.83 (1.08 to 7.45)

p-value: <0.0001

Adipocyte size

β 18.1 (6.32 to 51.6)

MRS – Visceral fat Adipocyte cell size

Figure legend: Machine learning models for glucose and insulin related variables with linear regression for the most
important predictors for each outcome. Prediction models were based on unscaled predictors.
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Supplementary Figure S6: Graphical illustration of machine learning model building, 
validation and performance 
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