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            Abstract
The posterior parietal cortex (PPC) has an important role in many cognitive behaviours; however, the neural circuit dynamics underlying PPC function are not well understood. Here we optically imaged the spatial and temporal activity patterns of neuronal populations in mice performing a PPC-dependent task that combined a perceptual decision and memory-guided navigation in a virtual environment. Individual neurons had transient activation staggered relative to one another in time, forming a sequence of neuronal activation spanning the entire length of a task trial. Distinct sequences of neurons were triggered on trials with opposite behavioural choices and defined divergent, choice-specific trajectories through a state space of neuronal population activity. Cells participating in the different sequences and at distinct time points in the task were anatomically intermixed over microcircuit length scales (<100 micrometres). During working memory decision tasks, the PPC may therefore perform computations through sequence-based circuit dynamics, rather than long-lived stable states, implemented using anatomically intermingled microcircuits.
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                    Figure 1: 
                        A PPC-dependent decision task in virtual reality.
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Figure 2: 
                        Imaging PPC neuronal activity during the T-maze task.
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Figure 3: 
                        Neuronal activity in individual behavioural periods.
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Figure 4: 
                        Neuronal circuit trajectories on correct and error trials.
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Figure 5: 
                        Anatomical micro-organization in the PPC
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Brain activity during decision-making
Previous work in primates has shown that the posterior parietal cortex (PPC) has a significant role in cognitive processing, combining such tasks as decision-making, categorization and spatial attention. Less is known about the role of the PPC in rodents. David Tank and colleagues used a virtual-reality system in combination with two-photon imaging of the genetically encoded calcium indicator GCaMP3 to study the dynamics of neuronal populations in the mouse PPC. Mice were trained to navigate a virtual T-maze in a task that incorporated both visual discrimination and a memory-guided response. PPC neurons exhibited a staggered activation pattern, with sequences spanning the entire trial length. Different neuronal sequences represented different decisions during navigation, although cells participating in these sequences were anatomically intermixed. These data suggest that the PPC functions through transient microcircuit activation rather than through longer-lived stable neural activity states.
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