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Project title: The prefrontal operculum – precuneus network in the human brain: a neural 
substrate to regulate inner representation? 

Project summary :  
In the primate cortical organization, we have recently identified only two features that are distinct 
between non-human and human primates. The first one is the only new structure in the entire brain: 
it is located adjacent and medial to the classical Broca’s area and is called the PreFrontal extent of the 
frontal Operculum (PFOp) (Amiez et al. 2023a, 2023b). The second one displays main structural 
changes between non-human and human primates: it is located dorsal to the posterior cingulate cortex 
in the postero-medial cortex and is called the precuneus. On one hand, recent knowledge obtained in 
the lab converge toward a specific role of PFOp in the cognitive control of inner speech (i.e. the little 
voice in our head), a function known at being critical for communication (preparing interactions with 
others), for executive and cognitive functions (planning and reasoning, memorizing informations, 
maintaining attention), and for autonoteic functions (self-representation over time) (e.g. Morin et al. 
2011). On the other hand, current hypotheses strongly support a role of the precuneus in self-
referencing processing, i.e. the processing of bodily-self and narrative-self (Lyu et al. 2023). Thus, these 
2 processes appear highly interdependent and we hypothetize that 1) the PFOp-precuneus network 
might be critical for perceiving, understanding, and controlling our inner representations over time 
with the precuneus having a role of gating information on self-representation and PFOp in controlling 
them, and 2) the connectivity within this network and with the rest of the brain should reflect this 
function.  

The goal of this internship will be to identify the fine-grained, direct or indirect, functional 
connectivity profile between PFOp and the precuneus in healthy adults, as well as the connectivity 
between this network and the rest of the brain. This aim will be achieved by analyzing resting-state 
functional magnetic resonance imaging data and the use of clustering algorithms already obtained and 
developed in the lab. 
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