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Supplementary Figure S1: Dimensionality reduction

and hierarchical clustering

Supplementary Figure S1. Examination of dimensionality reduction techniques and hierarchical

clustering

A. Principal analysis cumulative variance plot B.
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Figure legend: Panel A — B presented cumulative variance for the first 20 principal components and parallel analysis to assess

optimal number of factors for metabolites. Panel C presents hierarchical clustering of all study participants.




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

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.
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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.



(unscaled d

ata)

Supplementary Figure S3: Feature importance for insulin and glucose predictors

Supplementary Figure S3. Feature importance for insulin- and glucometabolic markers based on extreme
gradient boosting models and linear regression for the most important predictors.
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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 and regression models present

unstandardized bet

a-coefficients.



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

Supplementary Figure S$4. Distribution and area under curve for oral-glucose tolerance test of insulin and
glucose, as well as feature importance for constructed variables based on extreme gradient boosting models
and linear regression, using unscaled predictors.
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Figure legend: Panel A-B shows relative importance for predictors generated by extreme gradient boosting models, using pre-
processing techniques for metabolomics data to reduce number of predictors in the final model. Model diagnostics (RMSE) and
validation (R?) are presented next to each prediction model. The most important predictors identified through prediction
modeling were included in a linear regression model.

Significance level are described as follows: * p-value < 0.05, ** p-value < 0.005, *** p-value < 0.0005 . p-values < 0.075
Prediction models were created using unscaled predictors and beta-coefficients are unstandardized.



Supplementary Figure S5: Feature importance for adipocyte fat depots and cell size
(unscaled data)

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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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.



Supplementary Figure S6: Graphical illustration of machine learning model building,
validation and performance

Supplementary Figure S6. Graphical illustration of machine learning model
building, validation and performance processes
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Validation of the five separate machine learning models
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Legend: The figure above demonstrates model construction, hyperparameter optimization and
model validation for the prediction models.
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