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Supplementary methods 
 

Up-sampling into a study-specific grid 

 

The delineation of the hypothalamus (for details see Hypothalamic delineation procedure) was 

performed on equidistantly spaced coronal slices which had been up-sampled to a slice thickness 

of 0.5mm within an up-sampled in-plane resolution of 62.5x62.5 µm2. We are aware that up-

sampling did not fully overcome the challenge of limited native resolution, but higher isotropic in-

plane resolution improved considerably the accuracy in visually identifying landmarks and borders 

used to calculate the hypothalamic volumes. In more detail, prior to rigid brain orientation, the data 

of the two different recording protocols were resampled into a 1mm iso-grid using a k-nearest 

neighbour interpolation scheme. In a second step, rigid brain orientation within the 1mm iso-grid 

was performed along the AC-PC plane using also a k-nearest neighbour interpolation. Next, the 

spatial up-sampling into a study-specific grid was performed after the rigid brain manual AC-PC 

orientation: Coronal slices were up-sampled to a slice thickness of 0.5 mm and in-plane resolution 

was up-sampled to a 62.5x62.5 µm2 iso grid. In order to avoid further partial volume effects 

(beyond the AC-PC plane orientation), the up-sampling was performed by integer factors, i.e. the 

iso-grid 1mm x 1mm x 1mm was up-sampled by a factor-matrix (2 x 16 x 16) resulting in the final 

resolution of 0.5mm x 0.0625mm x 0.0625mm. This procedure is optimized for the whole analysis 

cascade and minimises potential partial volume effects. Nevertheless, we are aware that partial 

volume effects could occur during the up-sampling of the native data to the final high-resolution 

grid and could potentially confound the results.” 



Supplementary results 

 
 

Supplementary Figure 1: effect of the MRI protocol 

Volume of the total hypothalamus in healthy controls (HC black dots, n=112), sporadic ALS cases 

(grey dots ALS, n=251), symptomatic (fALS, n=19) and presymptomatic ALS mutation carriers 

(PS-fALS, n=32) according to MRI protocol (A: 1.5T MRI, B: 3T MRI) and gender (women, left 

scatter plots; men: right scatter plots). 

For each category, the raw, unadjusted volume is shown (raw) and the gender, intracranial volume 

(ICV) and age volume is indicated (adj for adjusted). 

The different gene mutations are color coded according to the legend in panel A. 

 


