






 
Figure 2 

Cortical layers intersected on a 2D section with manually segmented layers. a) The 
boundaries clearly follow the same contours delineated by the manually segmented training 
areas, and appear to accurately follow the layer bounds outside of each training area. b) At the 
V1-V2 boundary (marked with arrows) the thickness of layer IV changes dramatically in both 
manual and automated segmentations (between red and yellow lines), with additional peaks in 
V1 intensity due to the sublayers of layer IV. As each profile is individually segmented by the 
network, without reference to the neighbouring profiles, the network is able to apply 
area-specific rules according to the shape of the profile, suggesting it might be internally 
identifying the area from which the profile is extracted as being either V1 or V2. 
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Figure 3 

Comparison of von Economo’s maps of cortical thickness with cortical thickness on the 
left and right hemispheres of BigBrain. On the von Economo maps, white is thinner cortex and 
black is thicker. The pattern of cortical thickness across the BigBrain (displayed expanded 
surfaces) matched that measured by von Economo and Koskinas. In particular, the precentral 
gyrus, or primary motor cortex, which is often underestimated with MRI, was the thickest area. 
Additionally the occipital cortex around the calcarine sulcus was particularly thin in both BigBrain 
and von Economo. BigBrain values have not been adjusted for shrinkage which was estimated 
at 25%, which would bring the maximum motor cortex thickness value to around 5mm. While 
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broad trends are consistent between the two maps, BigBrain exhibits far more local variability, 
for instance due to cortical folding, due to the higher density of measurements made. Von 
Economo reported around 60 regional thickness measurements whereas around 1 million 
vertices have been measured on BigBrain. 
 

 
Figure 4 

Comparison of von Economo’s maps laminar thickness with laminar thicknesses on the 
left and right hemispheres of BigBrain. From von Economo, surface mappings of laminar 
thickness were available for layers I, III V and VI. For these maps white represents thinner 
cortex and black thicker. Similarities include the clear changes in thickness in pre and post 
central thicknesses of layers III, V and VI. For layer IV, the most striking feature is the abrupt 
change in layer IV thickness at the V1 V2 border. For comparison the manual delineation of the 
primary visual cortex (V1) delineated based on cytoarchitectonic features is included. This 
abrupt change and the unique features of layer IV in V1 lead us to conclude that the neural 
network may have internally learned to recognise V1 and apply the appropriate laminar 
segmentation rules. 
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Figure 5 

Cortical thickness with increasing distance from the primary area. For primary visual and 
somatosensory cortices, consistent with MRI studies of cortical thickness, thickness increased 
with geodesic distance from the primary sensory areas. In the auditory cortex, a weak 
relationship was present. For the motor cortex, a negative relationship was present with 
thickness decreasing from the primary motor cortex into the frontal cortex. This structural 
gradient is the inverse of the pattern of myelination and previously reported MRI frontal 
thickness gradients, but consistent with patterns of structural type and neuronal density. These 
finding suggest the presence of distinct but overlapping structural hierarchies. 
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Figure 6 

Gradients of cortical and laminar thickness against geodesic distance from primary 
areas. A) Fronto-motor gradients show an inverse relationship from sensory gradients both on 
cortical thickness and laminar thicknesses. Increasing sensory cortical thickness gradients were 
generally driven by thickness increases in layers III, V and VI. By contrast decreasing 
fronto-motor cortical thickness gradients exhibited decreases in thickness of the same layers. 
B) Typical neuronal types and morphologies of individual cortical layers. C) Cortical thickness 
gradients in either direction are primarily driven by changes in pyramidal cell layers. Single-cell 
morphological studies of these neurons in macaque sensory processing pathways reveals 
increasing dendritic arborisation consistent with the hypothesis that laminar volume changes 
and ultimately thickness changes represent increases in intracortical connectivity. 
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