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We developed a method for extracting the hierarchical structure of
soft-overlapping communities from complex networks, which is called modular decomposition of Markov
chain (MDMC). We examined the block diagram of brain information processing from the connectome
using MDMC, a process referred to as reverse engineering of the connectome. We identified ventral
and dorsal pathways as communities in the high-resolution mouse visual cortical connectome. We also
extracted the hierarchical structure of the communities and identified two additional modules that
corresponded to a visual field gate and ventral-dorsal bridge. We showed that these community
structures identified by MDMC are stable; therefore, the mouse visual cortex actually has functions
corresponding to these communities.
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Real-world networks

O Mouse visual cortical connectome:

= Structural network of 213 voxels with directed
and weighted links

= Predicted to branch into ventral and dorsal
pathways (engaged in object recognition and 0 s o150
contextual processing, respectively).
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Physical existence of ventral and dorsal pathways
in the mouse visual cortex
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