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Project summary :

Humans and other primates have evolved the ability to represent their status in the group’s social
hierarchy, which is essential for avoiding harm and accessing resources. Yet it remains unclear how the
human brain learns dominance status and adjusts behavior accordingly during dynamic social
interactions. We have recently demonstrated that BOLD activity in the rostro medial prefrontal cortex
(rmPFC) represents social dominance relationships as learned from competitive interactions, whereas
the ventral striatum encode social victories and defeats, respectively (Ligneul et al., 2016; Qu et al.,
2017; Ligneul et al., 2017; Ligneul and Dreher, 2016; Janet et al., 2022). The rmPFC is necessary to
compute both the dominance value of an interacting opponent and a social prediction error, which is an
update signal required for learning social ranks. Thus, dominance relationships emerge and are learned
incrementally by Reinforcement Learning mechanisms, by accumulating positive and negative
competitive feedback associated with specific individuals and other members of the social group.

We have now recorded neuronal activity from patients with epilepsy, implanted with
microelectrodes in the medial PFC, anterior cingulate cortex, amygdala and temporal pole to investigate
the neural computations engaged while learning social ranks. Patients played a similar social hierarchy
learning task as developed in our previous fMRI/tDCS study (Ligneul et al., 2016). Participants were
led to believe that they were playing with these 3 opponents in a network. The goal of this master is to
continue these recordings and to analyze the current single cells and LFPs data. We will investigate the
neural coding of the social prediction error signals at the level of neuronal populations. This will enable
us to characterize the neural computations underlying learning of social ranks and to relate neuronal
population coding to computational signals. We will test whether neuronal activity from the rmPFC
and/or gamma-band power increases with learning from the time of the social outcome (victory vs
defeat) to the time of the cue presentation (presentation of the opponent). We expect that neural
responses to social defeats when facing higher ranked individuals will play a particular role for learning
social hierarchy.
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