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Supplementary Methods  

MRI processing stages  

Raw stage raw MRI DICOMs were saved in the NifTi-1 format in their native space.  

Freesurfer volume stage First, T1-MRIs were subject to the recon-all preprocessing pipeline 

of FreeSurfer 5.3.0 (Fischl, 2012). After a brain extraction step, intensity normalization procedures, 

and linear registration to the FreeSurfer standard space, the intermediate processing stage of the T1- 

image (‘brain.finalsurf.mgz’) was used to linear register (Rigid, linear interpolation; ANTs 2.2; Avants 

et al., 2011) also images of the other two sequences (FLAIR, SWI) to the space of the T1-weighted 

images.  

MNI stage To bring images also to a common space across participants, all available 

sequences were non-linearly warped to the MNI152 space (Fonov et al., 2011)  with 2 mm isotropic 

resolution (ANTs 2.2).  

Freesurfer surface stage This stage is a targeted output of FreeSurfer’s recon-all pipeline, 

mapping the brain in volume-space to surface-space by creating a 3D-mesh around its folds. The 

corresponding computed mapping files were later used to first convert and then explore the relevance 

maps of our interpretation algorithm (LRP) in the individual surface space. Hence, this image stage 

was only used for visualization and analysis after the training of the prediction models.  

Brain atlases  

For the model training on distinct regions of the brain (multi-layer ensemble, MLens type ii), as well as 

for the structural mapping of LRP relevance distributions, we used a combination of three atlases that 

cover nearly the entire brain as defined by the MNI152 template: the Harvard-Oxford i) cortical and ii) 

subcortical structural atlases, and iii) the cerebellar atlas (Diedrichsen et al., 2009), all distributed via 

FSL 5.0.8. While there is a minimal overlap between the cerebellum to the other two atlases, we 

removed the left and right cerebral cortex labels from the subcortical atlas, due to their informational 

redundancy with respect to the cortical atlas. For details on the Juelich histological atlas, see: 

https://fsl.fmrib.ox.ac.uk/fsl/fslwiki/Atlases/Juelich.  
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Fig. S1. Age distribution in LIFE MRI dataset after exclusion (n=2016, mean age = 57.32, median age 

= 63.0).  
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Fig. S2. Contrastive relevance maps of diabetics vs. control. For T1-sub-ensemble in MLens type I, 

subjects with type 2 diabetes mellitus (n=29) were contrasted to controls (n=217; TFCE, FWE- 

corrected p ≤ 0.05) in older subjects (50-75 years). 
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Fig. S3. The role of diverging brain age (DBA) on relevance attribution. T-maps (2, 7) of the GLM 

analysis on the modulation of relevance maps as function of DBA, corrected for age in the older sub-

cohort (age ≥ 50)
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Table S1. Prediction performances of both multi-level ensembles (type i, ii) with ReLU activation 

functions and their respective sub-ensembles and 3D-CNN base models (bm), measured in mean 

absolute error (MAE). Note, MAEs > 13 indicate that a specific model did not learn from the data, i.e., 

it only output the approximate population mean, which was set at the bias in the output layer.  
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