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«[ 08/09/2021 - 10/09/2021] Lecce, 27° Congresso AIP (Associazione ltaliana di Psicologia - Sezione
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frontal pole cortex”
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« Ferrucci L., Nougaret S., Falcone R., Cirillo R., Benozzo D., Genovesio A. Neural correlates of the
distinction between self and others in the macaque’s frontal cortex. SINS Congresso Nazionale 2019
(Perugia, Italia)

Sperimentale) Organiser and Chairperson of the symposium: "Interacting with the world: from neurons

Neuroscienze) Organiser and Co-Chairperson of the symposium “Functions of primate prefrontal nodes




« Ferrucci L., Nougaret S., Fascianelli V., Genovesio A. Non-social observational learning in macaque
monkeys (macaca mulatta): first evidence of learning in a ‘ghost display condition’. Society for Social
Neuroscience annual meeting (54SN) 2018 (San Diego, U.S.A)

« Ferrucci L., Cirillo R, Marcos E., Ferraina S., Genovesio A. Coding of self and other’s future choices
in dorsal premotor cortex during social interaction. 48th annual meeting of the Society for
Neuroscience (SFN) 2018, (San Diego, U.S.A)

« Ferrucci L., Nougaret S., Genovesio A. The role of social agent in observational learning: a
behavioral study in macaques monkeys. SINS National meeting dei Dottorandi in Neuroscienze 2018
(Napoli, Italia).

e Ferrucci L., Cirillo S., Marcos E., Ferraina S., Genovesio A. All that fires is not mirror: new insights
into the dorsal premotor cortex. SINS Congresso Nazionale 2017 (Ischia, Italia)
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PRODUZIONE SCIENTIFICA
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(per ciascuna pubblicazione indicare: nomi degli autori, titolo completo, casa editrice, data e luogo di pubblicazione,
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Brief Description of Research Activity: During my research career, | have been involved in the planning
and management of experimental activity in research projects aimed at investigating the neural correlates
of social interaction and learning in the prefrontal cortex, mainly focusing on single neuron activity recorded
with chronic extracellular implants in non-human primates. In recent years in particular, | have been
involved in studying the functions of the frontopolar cortex and published the second and third study ever
to investigate the neurophysiological functions of this area in the macaque monkey. My expertise includes
the knowledge of descriptive and inferential statistical techniques for the analysis of sample data,
multivariate data analysis techniques for the analysis of complex datasets (regression, clustering, and
dimensionality reduction techniques) and decoding techniques to determine the information encoded by
different neural signals across the brain both with supervised and unsupervised learning methods. | have
gained team-working skills in a research group made up of different professional figures and through
collaboration with foreign researcher in international projects (In2PrimateBrains, Grant agreement ID:
956669, Horizon 2020 Program). Supervision of graduating and PhD students during their academicals study
path.

Keywords: Neurophysiology, non-human primates, Prefrontal cortex, behavior

Main research fields:

e Social Interaction: Various abilities are necessary for complex social behavior, and many of
these are shared between humans and monkeys; among these abilities, monkeys indeed



represent a valid model among animals to study social interaction due to the complexity of their
social life and hierarchical social structures. In this line of research, | became interested in
whether there are areas of the prefrontal cortex where it is possible to find a neural substrate
that separately represent self and others’ behavior, in addiction to shared representation
represented by the activity of the so-called ‘mirror neurons’. To achieve that, | recorded
neuronal activity during an interactive monkey-human task designed to experimentally control
the ability of monkeys to monitor others’ actions. When the human agent performed a trial, the
monkeys had to monitor the choice of the human agent and keep it in memory in order to discard
it in the following trial, choosing the alternative one.

Scientific publications in this area:

1. Cirillo R., Ferrucci L., Marcos E., Ferraina S., Genovesio A. Coding of self and other’s future
choices in dorsal premotor cortex during social interaction. Cell Reports 24, 1679-1686, 2018
https://doi.org/10.1016/j.celrep.2018.07.030

2. Cirillo R., Fascianelli V., Ferrucci L., Genovesio A. Neural intrinsic timescales in the macaque
dorsal premotor cortex predict the strength of spatial response coding. iScience, vol.10, p203 -
210, 2018 https://doi.org/10.1016/j.isci.2018.11.033

3. Nougaret S., Ferrucci L., Genovesio A. Role of the social actor during social interaction and
learning in human-monkey paradigms. Neuroscience and Biobehavioral Reviews 102, 242-250,
2019 https://doi.org/10.1016/j.neubiorev.2019.05.004

4. Ferrucci L., Nougaret S., Falcone R., Cirillo R., Ceccarelli F., Genovesio A. Dedicated
representation of others in the macaque frontal cortex: from action monitoring and prediction
to outcome evaluation. Cerebral Cortex 32: 891-907, 2022
https://doi.org/10.1093/cercor/bhab253

5. Ferrucci L., Nougaret S., Ceccarelli F., Sacchetti S., Fascianelli V., Benozzo D., Genovesio A.
Social monitoring of actions in the macaque frontopolar cortex. Progress In Neurobiology
218,102339, 2022 https://doi.org/10.1016/j.pneurobio.2022.102339

Learning: Learning is a major field of interest in behavioral neurophysiology and research efforts
have aimed to investigate its neural bases and how it is influenced by different factors. In this
line of research, | became interested in studying the mechanisms of individual and observational
learning, with a focus on social and non-social observational learning, using a task paradigm
designed to investigate one-trial learning (i.e. rapid learning) of stimulus-response associations.
A variant of the same task was used to investigate the influence of reward size on individual
learning, while in another study we investigated the contribution of different cell types in the
prefrontal cortex to associative learning

Scientific publications in this area:

1. Ferrucci L., Nougaret S. e Genovesio A. Macaque monkeys learn by observation in the ghost
display condition in the object-in-place task with differential reward to the observer. Scientific
Reports 9, 1-9, 2019 https://doi.org/10.1038/s41598-018-36803-4

2. Ferrucci L., Nougaret S., Brunamonti E., Genovesio A. Effect of reward size and context on
learning in macaque monkeys. Behavioural Brain Research 372, 111983, 2019
https://doi.org/10.1016/j.bbr.2019.111983

3. Sacchetti S., Ceccarelli F., Ferrucci L., Benozzo D., Brunamonti E., Nougaret S., Genovesio
A. Macaque monkeys learn and perform a non-match-to-goal task using an automated home cage
training procedure. Scientific Reports 11, 2700, 2021 https://doi.org/10.1038/s41598-021-
82021-w

4. Ceccarelli F., Ferrucci L., Londei F., Ramawat S., Brunamonti E., Genovesio A. Static and
dynamic coding in distinct cell types during associative learning in the prefrontal cortex. Nature
Communications 14,8325, 2023 https://doi.org/10.1038/s41467-023-43712-2

5. Nougaret S.*, Ferrucci L.*, Ceccarelli F., Sacchetti S., Benozzo D., Fascianelli V., Saunders
R.C., Renaud L., Genovesio A. Neurons in the monkey frontopolar cortex encode learning stage
and goal during a fast learning task. Plos Biology 22, 30025002024 2024 (*equal contribution)
https://doi.org/10.1371/journal.pbio.3002500

Studies with rodents: In this work, we analyzed neural data to investigate functional
connectivity between the zona incerta and other areas of the mouse brain, using a cell-assembly
detection algorithm. The analysis of “loop-like” motifs, cell-assemblies composed of three
neurons that create loops that start and end in the zona incerta revealed the high integrative
role of this area, relevant for the study of Parkinson’s disease.
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Data

Scientific publications in this area:

1. Arena G., Londei F., Ceccarelli F., Ferrucci L., Borra E., Genovesio A. Disentangling the
identity of the zona incerta: a review of the known connections and latest implications. Ageing
Research Reviews, 93, 102140 2024 https://doi.org/10.1016/j.arr.2023.102140

2. Londei F., Arena G., Ferrucci L., Russo E., Ceccarelli F., Genovesio A. Connecting the dots in
the zona incerta: A study of neural assemblies and motifs of inter-area coordination in mice.
iScience 27, 108761, 2024 https://doi.org/10.1016/j.isci.2023.108761

Decision-making: Our brain has to integrate different information during the decision-making
process. In these studies, | looked at how the orbitofrontal cortex in the macaque plays a role
in encoding the change of strategy in the action selection process and how neurons ‘activity in
the macaque dorsolateral cortex is influenced by perceptual biases during decision-making. In
a further behavioral study with human subjects, | became interested in how the decision-making
process is influenced by information that changes dynamically over time.

Scientific publications in this area:

1. Fascianelli V., Ferrucci L., Tsujimoto S., Genovesio A. Neural correlates of strategy switching
in the macaque orbital prefrontal cortex. Journal of Neuroscience, 40 (15) 3025-3034; 2020
https://doi.org/10.1523/JNEUROSCI.1969-19.2020

2. Ferrucci L., Genovesio A., Marcos E. The importance of urgency in decision making based on
dynamic information. Plos Computational Biology 17 (10) e1009455, 2021
https://doi.org/10.1371/journal.pcbi.1009455

3. Benozzo D., Ferrucci L., Genovesio A. Effects of contraction bias on the decision process in
the macaque prefrontal cortex. Cerebral Cortex 33,6, 2958-2968 2023
https://doi.org/10.1093/cercor/bhac253

4, Ramawat S., Marc I., Ceccarelli F., Ferrucci L., Bardella G., Ferraina S., Pani P., Brunamonti
E. The transitive inference task to study the neuronal correlates of memory-driven decision-
making: A monkey neurophysiology perspective. Neuroscience and Biobehavioral Reviews 152,
105258, 2023 https://doi.org/10.1016/j.neubiorev.2023.105258
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