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ALLEGATO

Progetto formativo e programma delle attività
Title: Neural mechanisms of event construction and comprehension 

Elisa Ciaramelli

Introduction

A remarkable feature of the human mind is its capacity to detach itself from direct (perceptual) experience to represent complex events alternative to the 'here and now' (i.e., event construction), for example remembering past experiences (episodic remembering) and imagining experiences that may happen in the future (episodic future thinking). These activities can be deliberate, but they can also occur automatically, for example during mind-wandering, when attention is diverted from an external task towards mentally constructed events. How do we mentally construct these complex events? 
Episodic remembering and future thinking are known to rely on a common “core” network of brain regions along the midline, in which the medial temporal lobes (MTLs) and the ventromedial prefrontal cortex (vmPFC) figure prominently (e.g., Schacter et al., 2012). What is still unclear is whether different components of this network play a specific role in event construction. We have recently pointed out one remarkable dissociation in vmPFC and hippocampal patient performance (McCormick, Ciaramelli, et al., 2018) that suggests vmPFC and the hippocampus play different roles in event construction. When asked to select one moment from a memory and describe it, MTLs patients produced few details, but vmPFC patients were unimpaired (Kurczek et al., 2015); yet, when asked to describe full events, vmPFC patients were severely impaired (Bertossi, Tesini, et al., 2016). This suggests that the hippocampus is necessary to assemble single scenes/moments of events, whereas vmPFC governs the appropriate unfolding of extended events in time, possibly by supporting schematic knowledge about the self, and how events unfold (Gilboa & Marlatte, 2017). Interestingly, several regions of the core network are also engaged while processing events or listening to others narrating these events, suggesting they may also play a role in comprehending, in addition to constructing, complex events (Baldassano et al., 2018). 
This research project is aimed at testing empirically the hypothesis that the MTLs is implicated in representing contex-rich scenes, and the vmPFC mediates the appropriate (schema-based) transitions between scenes to form and comprehend complex events.  
Exp 1: Event construction. We will investigate the dynamic unfolding of specific events and event scripts in patients with lesions to the vmPFC or the MTLs. vmPFC and MTL patients will be required to construct personal past and future events, as well as to describe the scripts of common events. Details will be classified as episodic and semantic, and based on their temporal resolution (St. Laurent et al., 2011). We expect that hippocampal patients will produce fewer temporally precise and clustered details compared to controls, but a normal number of reference to lifetime periods and extended events, reflecting lowered temporal resolution but intact temporal unfolding of event construction. In contrast, we expect that vmPFC patients would produce fewer clusters relative to lifetime periods, or take more time in passing from one cluster to the next, reflecting a deficit in the temporal unfolding of constructed events. Also, we expect that MTL amnesia will not disrupt script generation, whereas vmPFC damage will result in impaired knowledge of appropriate transition between script stages. 
Exp 2. Event comprehension. In previous behavioral studies we have shown that healthy individuals are able to detect detail-rich episodic memories in others, and that they self-report more empathy and perceived closeness for 'narrators' sharing episodic vs. semantic memories (Ciaramelli et al., in prep; Beike et al., 2016). We will now collect measures of brain oscillations with EEG as participants contemplate others' memories. We predict that processing others' episodic (vs. semantic) memories would induce an episodic retrieval mode in participants, which should be reflected in an increase in theta power characteristic of episodic memory retrieval (Fuentemilla et al., 2014; Duzel et al., 2010). In a neuropsychological experiment using the same paradigm, we will test healthy individuals and patients with episodic memory deficits due to hippocampal or vmPFC damage. If the hippocampus is necessary to construct context-rich scenarios, patients with hippocampal damage should not be able to represent, hence detect, the episodic (contextual) content of others' memories. In contrast, patients with vmPFC damage, whose main problems are at initiating memory retrieval, should not have problems at appreciating the contextual richness of others' memories. 

Foreseen activities and timeline
The candidate will be requested to deeply review the scientific literature on the research topic (months 1-2). Then, s/he will be involved in designing the studies (months 2-3), participants recruitment, patient clinical assessment, data collection and statistical analyses (months 4-10). Results of the project will be presented at scientific national and/or international conferences. Finally, the candidate will draft scientific manuscripts discussing the results (months 10-12). The supervisor will schedule several meetings to monitor the project progresses and discuss possible theoretical and methodological issues. 
For the most part, research activities (e.g., testing brain-lesioned patients, running the EEG experiment) will take place at the Cesena Unit and the Centre for studies and research in Cognitive Neuroscience of the Department of Psychology. Other activities (e.g., testing healthy controls, meeting with the tutor, data analyses, writing) will take place in the Bologna Unit of the Department of Psychology. 
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