Features vs Categories: dissociable representation between physical and categorical features of sounds in the occipital cortex of blind people  
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There is clear evidence that the occipital cortex changes its sensory tuning and starts to massively respond to non-visual stimuli in early blind people. However, it was suggested that at least some aspects of the functional architecture of the ventral visual cortex are similar in sighted and congenitally blind individuals, suggesting that some abstract representation of object categories may develop in VOTC in the absence of visual experience. One aim of the present study was to investigate if a gradient between low-level and high-level features of sounds could be mapped in the VOTC of blind people, as it is the case with visual stimuli in the sighted. For this purpose, we relied on representational similarity analysis of fMRI data in order to link similarities of brain activity patterns with different features similarities of our sound stimuli space. More particularly, we investigated if the physical and categorical features of the auditory stimuli are encoded in VOTC of blind individuals. In addition to the auditory experiment, we characterized the brain activity of a separate group of sighted people looking at images of the same stimuli used in the auditory experiment. This allowed us to compare the pattern of activity in two sensory modalities, acoustical and visual, in people with or without visual experience, providing a comprehensive investigation for the presence of amodal regions in the brain. Preliminary data suggest that, in blind individuals, some information about both high-level categorization and physical properties of the acoustical stimuli are encoded in different parts of the occipital cortex. In sighted participants viewing picture, we find the expected postero-anterior gradient of information content for the physical and categorical features of visual stimuli, respectively. In contrast, the VOTC of sighted participants listening to sounds did not represent low-level acoustic features and had limited involvement for high-level features. Furthermore, we observed an overlap between the categorical representation of auditory stimuli, in both early blind and sighted controls groups, and visual stimuli, in the posterior Middle Temporal Gyrus (pMTG). These results provide limited support that VOTC engages in the amodal representation of the stimuli independently of their modality input, showing instead an involvement of  pMTG in it.
