Brain
(re)organization

PROGRAM

PRACTICAL INFORMATION
Location
Foyer du Lac, Aula Magna – Place Raymond Lemaire 1, 1348 Louvain-la-Neuve.
Access to the Foyer du Lac is possible by passing by the Aula Magna building,
going down the wooden footbridge in direction of the lake and crossing the
parking lot. The access is at the floor -2 of the Aula Magna (see map on the
following page).
The conference venue is available by public transport (train station at 500m, 5
minutes’ walk). However, a limited amount of parking places will be available for
the conference. Please contact us at contact.neurocog@gmail.com for more
information.

Social dinner
November 23, 2021 from 7pm.
@ Musée L – Place des sciences 3, 1348 Louvain-la-Neuve.
It is located within walking distance of the conference venue and hotel. The dinner
has an additionnal cost of 45€ per person. Short guided tour of this atypical
university museum will be organised during the social dinner.
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Hotel
Possibility to book a room in the Martin’s hotel which is located in the center of
Louvain-la-Neuve, at 2 min walk from the conference venue. By booking a room
for the conference in Martin’s Hotel before November 13, participants can benefit
from the preferential rate: 99e per night, breakfast included (code to be
mentioned when booking: IPSY2021).
Another option is the Louvain-la-Neuve Ibis Styles Hotel at 10 min walk from the
city center.

Access map to the conference venue (Foyer du Lac)
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TALK AND POSTER GUIDELINES

Posters
The poster session will take place between 12:45 and 14:45 on day 1, and between
12:00 and 14:00 on day 2. All poster sessions will be held in the main conference
hall.
Poster boards are 180x100cm. The number of your poster board is as indicated
further in this document. We will provide the adequate Velcro tape to hang the
posters on the board. Please do not use your own.
Posters should be put up during the morning coffee break, and taken down at the
end of the day. Please be courteous and take down your poster promptly at the
end of the day so that the board is empty for the next day.
Talks
The talk session will take place between 14:45 and 16:00 on day 1, and between
14:00 and 15:15 on day 2. There will be 5 talks per session. Your talk should not
exceed 12 minutes in length to leave room for 3 minutes of questions/discussion.
Please arrive at the Talk Room no less than 30 minutes before the start of your
session.
Presenters are encouraged to test their presentations during the morning coffee
break. A laptop will be at presenter’s disposal. Presentations can also be made
from personal Mac or PC laptop; in this case we ask the presenter to bring the
necessary adapters to connect to the projector via HDMI.
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DAY 1 – NOV 23, 2021
8:30

Registration

9:30

Welcome
Lars Muckli – University of Glasgow, United Kingdom

9:45

Layers of primary visual cortex as a window into internal models
about predicted and simulated environments.

11:00

Coffee break

11:30

12:45

Rufin Vanrullen – CNRS-Centre de Recherche Cerveau & Cognition,
France
Do deep learning
representations?

latent

spaces

resemble

human

brain

Lunch and Poster Session 1
Oral presentations Session 1
Talk 1.1 Jasmien Orije – University of Antwerpen, Belgium
In vivo MRI uncovers microstructural reorganization during the
sensitive window of multisensory neuroplasticity in the brain of
male and female starlings.
Talk 1.2 Arnaud Leleu – Université Bourgogne Franche-Comté,
France
Odor-driven visual categorization in the infant brain.

14:45

Talk 1.3 Mohamed Rezk – UCLouvain, Belgium
A brief period of postnatal visual deprivation permanently alters
visual motion processing in early visual regions.
Talk 1.4 Anne-Laure Vittek – CNRS-Centre de Recherche Cerveau &
Cognition, France
Multisensory integration in the medial pulvinar: evidence from
single-units and local field potentials.
Talk 1.5 Leo Dutriaux – University of Trento, Italy
Neural correlates of
localization in memory.

16:00
16:30

spatial

reorientation

and

egocentric

Coffee break
Maria Concetta Morrone – Università di Pisa, Italy
Plasticity of the adult visual cortex in human.

17:45

End of the day

19:00

Social dinner at the Musée L
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DAY 2 – NOV 24, 2021

9:00

Michelle Moerel – University of Maastricht, The Netherlands
Ultra-high field MRI examinations of cortical depth-dependent
auditory processing.

10:15

Coffee break

10:45

Katharina von Kriegstein – Technische Universtät Dresden,
Germany
Speech and voice identity recognition in the human brain.

12:00

Lunch and Poster Session 2
Oral presentations Session 2
Talk 2.1 Alejandro Tabas – Technische Universtät Dresden, Germany
Concurrent generative models inform prediction error in the
human auditory pathway.
Talk 2.2 Tao Yao – KU Leuven, Belgium
The neuronal representation of congruency effect in macaque
frontal cortex.
Talk 2.3 Corentin Jacques – UCLouvain, Belgium

14:00

The neural basis of rapid unfamiliar face individuation with human
intracerebral recordings.
Talk 2.4 Sanne Ten Oever –
Psycholinguistics, The Netherlands

Max

Planck

Institute

for

An engram of the forgotten: intentionally forgotten information
shows alpha/beta encoding-retrieval similarity.
Talk 2.5 Tomas Lenc – UCLouvain, Belgium
Selective enhancement of metric periodicities in brain response to
naturalistic music: reproducibility and transformation beyond lowlevel auditory processing.
15:15

Coffee break
Adrián Ponce-Alvarez – Universitat Pompeu Fabra, Spain

15:45

Macroscopic quantities of collective brain activity during
wakefulness and anesthesia.

17:00

Poster prizes and closing of the conference
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KEYNOTE TALKS

Layers of primary visual cortex as a window
into internal models about predicted and
simulated environments.
Lars Muckli
University of Glasgow, United Kingdom
Day 1 – 09:45
Normal brain function involves the interaction of internal processes with
incoming sensory stimuli. We have created a series of brain imaging experiments
(using 7T fMRI) that sample internal models and feedback mechanisms in early
visual cortex. Internal models amplify and disamplify incoming information, but
there is also mental imagery not interfering with visual perception. We argue that
fMRI with it’s capability of measuring dendritic energy consumption is sensitive to
activity in different parts of layer spanning neurons, enriching our computational
understanding of counter stream brain mechanisms.

Do deep learning latent space resemble
human brain representations?
Rufin Vanrullen
CNRS-Centre de Recherche Cerveau & Cognition,
France
Day 1 – 11:30
In recent years, artificial neural networks have demonstrated human-like or superhuman performance in many tasks including image or speech recognition,
natural language processing (NLP), playing Go, chess, poker and video-games.
One remarkable feature of the resulting models is that they can develop very
intuitive latent representations of their inputs. In these latent spaces, simple linear
operations tend to give meaningful results, as in the well-known analogy QUEENWOMAN+MAN=KING. We postulate that human brain representations share
essential properties with these deep learning latent spaces. To verify this, we test
whether artificial latent spaces can serve as a good model for decoding brain
activity. We report improvements over state-of-the-art performance for
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reconstructing seen and imagined face images from fMRI brain activation
patterns, using the latent space of a GAN (Generative Adversarial Network) model
coupled with a Variational AutoEncoder (VAE). With another GAN model
(BigBiGAN), we can decode and reconstruct natural scenes of any category from
the corresponding brain activity. Our results suggest that deep learning can
produce high-level representations approaching those found in the human brain.
Finally, I will discuss whether these deep learning latent spaces could be relevant
to the study of consciousness.

Plasticity of the adult visual cortex in
human.
Maria Concetta Morrone
Università di Pisa, Italy
Day 1 – 16:30
Vision is flexible, and continuously adapts with experience, molding cortical
circuitry to analyze optimally incoming information. In this talk, I will present
evidence that, contrary to common belief, plastic changes in primary visual cortex
extend throughout adult life, and also after many years of visual deprivation as in
late blind people. 7T spectroscopy and BOLD evidence is helping to unravel some
of the neuronal mechanisms sustaining this plasticity, opening the possibility of
develop new therapeutic approaches in many adult neurological diseases. I will
discuss how plasticity can be boosted by moderate levels of physical exercise,
leading to new therapeutic strategies for amblyopia. Understanding the residual
plastic potential of the adult visual cortex, and how to enhance it, is potentially
important as the progress in retinal prosthesis technology opens new possibilities
for vision restoration in blind people with retinal pathologies.
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Combining computational modeling with
ultra-high field fMRI to study the attentiondependent cortical encoding of natural
sounds.
Michelle Moerel
University of Maastricht, The Netherlands
Day 2 – 9:00
What are the basic organizational properties of natural sounds processed in the
human brain? How do auditory cortical responses change when the current
environment demands the preferential processing of a specific sound feature?
Over the last years, we have combined ultra-high field functional MRI with
computational methods to answer these questions.

Multisensory brain (re)organisation
human auditory communication.

in

Katharina von Kriegstein
Technische Universtät Dresden, Germany
Day 2 – 10:45
Understanding what is said and recognising the identity of the talker are two
important tasks that the human brain is faced with in auditory communication.
For a long time, neuroscientific models of auditory communication have focused
mostly on auditory language and voice-sensitive cerebral cortex regions to explain
speech and voice recognition. However, our research has shown, that the brain
uses even more complex processing strategies for recognising auditory
communication signals, such as the recruitment of dedicated visual and sensorymotor areas for auditory processing. In my talk I will give an overview of this work.
I will integrate the findings into a multisensory view of how the human brain
recognises auditory communication signals, and show how the multisensory
nature of the brain can be used to improve language teaching methods.
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Macroscopic quantities of collective brain
activity during wakefulness and anesthesia.
Adrián Ponce-Alvarez
Universitat Pompeu Fabra, Spain

Day 2 – 15:45
The study of states of arousal is key to understand the principles of consciousness.
Yet, how different brain states emerge from the collective activity of brain regions
remains unknown. We studied the fMRI brain activity of monkeys during
wakefulness and anesthesia-induced loss of consciousness. We showed that the
coupling between each brain region and the rest of the cortex provides an
efficient statistic to classify the two brain states. Based on this and other statistics,
we inferred maximum entropy models to derive collective, macroscopic
properties that quantify the system’s capabilities to produce work, to contain
information and to transmit it, which were all maximized in the awake state. The
differences in these properties were consistent with a phase transition from
critical dynamics in the awake state to supercritical dynamics in the anesthetized
state. Moreover, information-theoretic measures identified those parameters that
impacted the most the network's dynamics. We found that changes in the state
of consciousness primarily depended on changes in network couplings of insular,
cingulate, and parietal cortices. Our findings suggest that the brain state
transition underlying the loss of consciousness is predominantly driven by the
uncoupling of specific brain regions from the rest of the network. Finally, the
present theoretical framework reconciles several results concerning the structure
of correlations and response properties in unconscious states.
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ORAL PRESENTATIONS – Session 1
Talk 1.1
In vivo MRI uncovers microstructural reorganization during the sensitive
window of multisensory neuroplasticity in the brain of male and female
starlings.
Jasmien Orije, Emilie Cardon, Julie Hamaide, Elisabeth Jonckers, Veerle M.
Darras, Marleen Verhoye, Annemie Van Der Linden
University of Antwerpen, Belgium
A remarkable animal model to study the fundamental properties of naturally occurring
neuroplasticity are songbirds. In particular starlings experience each year seasonal
changes in their song behavior, which are related to microstructural reorganization
within their song control system (SCS). However, research on neuroplasticity in songbirds
mainly focused on the male SCS, because in many songbird species, song is a
predominantly male characteristic. With this study we broaden the scope by including
female starlings and by looking for neuroplasticity beyond the SCS. We used in vivo
Diffusion tensor imaging (DTI) and Fixel based analysis to investigate microstructural
reorganization within the entire brain in an ‘unbiased’ data-driven way. We monitored
the song and neuroplasticity changes in twelve female and thirteen male starlings as they
went through multiple photoperiods. We first established the general structural sexual
dimorphisms in the starling brain, where males had higher fractional anisotropy (sensitive
to changes in neuronal fiber structures) in different parts of the SCS and auditory circuitry.
Furthermore, we uncovered new microstructural differences, including a microstructural
asymmetry towards the left hemisphere in males and stronger interconnecting tracts in
females. These brain-wide sexual dimorphisms resembled the dimorphisms found in
mammalian brains, but cannot be explained by a sex difference in brain size. Surprisingly,
female starling brain size did influence their singing activity, where small females rarely
sang, whereas large females sang at high song rates, while displaying male song features,
which correlated to a reorganization of their SCS. In general, both sexes experienced
neuroplasticity in the SCS, but also in the auditory and visual system, and cerebellum,
indicating the importance and integration of multiple senses in preparation of the
breeding season. Importantly, this microstructural reorganization started during the
photosensitive phase, which might represent a sensitive period of multisensory
neuroplasticity in the cerebrum and cerebellum in both sexes.

Talk 1.2
Odor-driven visual categorization in the infant brain
Arnaud Leleu, Diane Rekow, Karine Durand, Benoist Schaal, Bruno Rossion, JeanYves Baudouin
Université Bourgogne Franche-Comté, France
To deal with sensory ambiguity, the human visual system organizes a variety of inputs
into discrete categories, relying on a set of category-selective regions in the ventral
occipito-temporal cortex. Yet, how visual categorization emerges in the early developing
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brain remains poorly understood. Here, using scalp EEG and a frequency-tagging
approach, we demonstrate that the categorical responsiveness of the immature infant
visual system is profoundly shaped by inputs from a more developed but generally
neglected sensory modality, i.e., smell. Four-month-old infants are exposed to a baseline
odor or to their mother’s body odor while presented with rapid 6-Hz streams of numerous
object categories, including a target category every 6 stimuli (i.e., at 1 Hz). When faces are
used as the target category, face-selective neural activity tagged at 1 Hz in the EEG
spectrum shifts from a weak and bilateral occipito-temporal response in the baseline
odor context, to a larger response over the right hemisphere with maternal odor. In
contrast, when faces are replaced by a nonface category, i.e., cars, the presence of
maternal odor has no effect on visual categorization. Strikingly, when using nonface
objects configured as faces (i.e., facelike objects), a right occipito-temporal facelikeselective response emerges with maternal odor in infants who do not initially categorize
facelike objects as faces, revealing the ability of a non-visual cue to initiate a categoryselective response in the infant visual cortex. In addition, the middle occipital activity
elicited by the 6-Hz stimulation is immune to maternal odor influence, ruling out a mere
increase of attention or arousal when adding maternal odor. Altogether, these findings
disclose how early-maturing sensory systems, such as olfaction, drive the early tuning of
category-selective activity in the later-developing visual system, and more generally
endorse the view that the human brain builds upon multisensory experience for effective
category acquisition.

Talk 1.3
A brief period of postnatal visual deprivation permanently alters visual
motion processing in early visual regions
Mohamed Rezk, Stefania Mattioni, Junghyun Nam, Zhong-Xu Liu, Xiaoqing Gao,
Terri Lewis, Daphne Maurer, Olivier Collignon
UCLouvain, Belgium
A transient absence of vision early in life permanently alters visual motion discrimination
abilities in humans. However, how the absence of early visual experience shapes the
development of the visual motion network remains unknown. To address this question,
we used functional magnetic resonance imaging to characterize the brain response
elicited by visual motion in adults born with dense bilateral cataract that were treated
early in life. Our results suggest that early cataract-reversal patients (CAT) showed
reduced recruitment of the early visual areas while processing motion information when
compared to matched controls with typical visual development (CON). The reduced
recruitment of the early visual cortex in CAT correlated with the duration of visual
deprivation. No alterations were observed in the higher order visual motion area hMT+/V5.
Psychophysiological interaction analyses demonstrated reduced interhemispheric
connectivity in V1, and reduced connectivity between hMT+/V5 and V1 during visual
motion processing. We further investigated the representation of individual motion
directions in V1 and hMT+/V5 using multivariate pattern analyses (MVPA). We observed
reduced motion direction information in V1, but not in hMT+/V5, in CAT when compared
to CON. Furthermore, we observed selective alteration in the resting connectivity profile
of V1 in CAT, but not in hMT+/V5. Altogether these results suggest that a brief and
transient period of visual deprivation early in life has a region-specific impact on the visual
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motion network with V1 being permanently affected while hMT+/V5 shows some
resilience to deprivation.

Talk 1.4
Multisensory integration in the medial pulvinar: evidence from single-units
and local field potentials
Anne-Laure Vittek, Cécile Juan, Corentin Gaillard, Manuel Mercier, Lionel Nowak,
Suliann Ben Hamed, Pascal Girard, Céline Cappe
Centre de Recherche Cerveau et Cognition (CerCo), France
The pulvinar is the largest thalamic nucleus in primate. It is anatomically and functionally
heterogeneous and can be subdivided in multiple subdivisions, one of which is the medial
pulvinar. The medial pulvinar is densely connected with the cortex, specifically with the
primary visual, auditory and somatosensory cortices, as well as with the multisensory
parietal, temporal and prefrontal associative cortices and the premotor cortex. Based on
its anatomical connectivity, the medial pulvinar is proposed to play an important role in
the integration of information from multiple sensory modalities. However, evidences in
this respect are sparse. In the present work, two macaque monkeys were trained to
perform a fixation task while single-units and local field potentials were recorded in the
medial pulvinar. Monkeys had to maintain fixation on a central point during the
presentation of a visual stimulus, an auditory stimulus or both together. Single-units (n =
213) revealed the presence of visual, auditory and audiovisual neurons. Audiovisual
neurons accounted for almost half of the neurons. Multisensory integration was mainly
sub-additive and suppressive. Local field potentials (n = 163) were analyzed in the time
domain and in four functional frequency bands. In the time domain, we obtained evoked
potentials for every stimulus conditions. This was true at the population level and for 96%
of the sessions. The frequency analysis showed a distinction between low and high
frequencies. The two low frequency bands (4.5-8.5 Hz and 8.5-20 Hz) were strongly
multisensory (respectively 90% and 96% of the sessions) and very similar (67% of sessions
classified identically). On the contrary, high frequencies, divided into 35-60 Hz and 60-120
Hz, were distributed between unisensory and multisensory responses. In conclusion, our
study shows that the medial pulvinar is indeed a multisensory hub, multiplexing visual,
auditory, and audiovisual information, which are characterized by different frequency
rhythms.

Talk 1.5
Neural correlates of spatial reorientation and egocentric localization in
memory action and vision related language in sighted and blind: preliminary
results
Léo Dutriaux, Yangwen Xu, Nicola Sartorato, Simon Lhuillier, Roberto Bottini
University of Trento, Italy
In a familiar environment, humans are able to remember the egocentric location of
different objects. For instance, in a bedroom, one can retrieve the location of their bed
relative to their current heading. According to the BB model of spatial memory (Bicanski

12

& Burgess, 2018), view-specific egocentric recall is preceded by the activation of a global
allocentric map from which the egocentric perspective is extracted via transformation in
the retrosplenial cortex. We tested predictions related to this model using fMRI.
Participants were first trained to remember the location of objects within different
rectangular rooms respecting the same spatial geometry. During the fMRI session, each
trial started with the presentation of a geometrical map that could represent any room,
and participants were instructed to imagine themselves facing one of the walls. They
were then presented with an object that they had to locate egocentrically relative to their
imagined heading. After the fMRI session, participants’ propensity to represent space in
a survey or route perspective was measured using a self-report questionnaire.
Using Representational Similarity Analysis (RSA) we showed that heading direction was
represented in the occipital place area (OPA). Moreover, a parieto-frontal cluster was
found to represent the egocentric position of the objects. Interestingly, results suggested
that the retrieval of allocentric information in the entorhinal cortex depended on the
subject’s propensity to use a survey perspective in everyday spatial orientation. Finally,
ROI analyses showed that both allocentric and egocentric information are processed in
the retrosplenial cortex, where the frame of reference transformation is supposed to
happen.
Results overall support the BB model, although the involvement of medial-temporal
allocentric information in such an egocentric task varies across individuals. These results
are also consistent with previous findings showing that OPA represents environmental
boundaries, and suggest that it is used as a reference for reorientation.
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ORAL PRESENTATIONS – Session 2
Talk 2.1
Concurrent generative models inform prediction error in the human auditory
pathway.
Alejandro Tabas, Katharina von Kriegstein
Technische Universtität Dresden, Germany
Predictive coding is the leading algorithmic framework to understand how expectations
shape our experience of reality. Its main tenet is that sensory neurons encode prediction
error: the residuals of a generative model of the sensory world with respect to the sensory
input. Neurons computing prediction error and neurons encoding the generative model
exist at each level of the sensory processing hierarchy, but how these units interact across
levels is still unclear. We have recently shown that generative models putatively located
in the cerebral cortex are used to compute prediction error as low as in the auditory
midbrain. These results were compatible with formulations of predictive coding that
assumed that high-level predictions propagate downwards in cascade overwriting all
subsequently lower-level predictions. However, if that was the case, it would be unclear
why sensory processing needs to be organised hierarchically. Here we test the alternative
hypothesis that high-level predictions may fuse with (rather than overwrite) low-level
predictions to compute prediction error at low-level stages. We used two paradigms in
which participants listened to sequences of either pure tones or FM-sweeps while we
recorded BOLD responses in auditory midbrain and thalamus, and auditory cortex. We
used the task instructions to induce two sets of predictions: one based on the task
instructions and one based on the local stimulation history. We used Bayesian model
comparison to test whether neural responses encoded prediction error with respect to
either one or the other set of predictions, or with respect to a combination of them both.
The results showed that neural populations in bilateral auditory midbrain and thalamus,
and auditory cortex encode prediction error with respect to a combination of the two
concurrent generative models, indicating that the predictive architecture of predictive
coding is far more complex than previously hypothesised.

Talk 2.2
The neuronal representation of congruency effect in macaque frontal cortex
Tao Yao, Wim Vanduffel
KU Leuven, Belgium
To optimize the performance, the processing of task-irrelevant features have to be
suppressed and the limited cognitive resource has to focus on the processing of taskrelevant features. However, under some circumstances, the processing of the taskirrelevant features (sometimes conflictive) cannot be fully suppressed and consequently
interferes with the task performance. Such interference is frequently investigated with
varies ‘conflict paradigms’ in the laboratory, including the Stroop, the Flanker, the Simon,
the Wisconsin card sorting tasks etc. In high conflict or incongruent trials of these
paradigms, subjects make more errors and show longer reaction times compared to low
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conflict or congruent trials, a behavioral phenomenon known as the congruency effect.
However, the neuronal representations underlying such congruency effects are poorly
understood. We recorded single neuron activity in monkey frontal eye field (FEF, an area
including a salience map of the visual field) using a novel attention-conflict paradigm,
and discovered a neuronal congruency effect which was composed of an enhancement
effect on task-relevant neuron response and a concurrent suppression effect on taskirrelevant neuron response in FEF. Both components could be triggered by basic feature
(e.g., stimulus location) as well as complex feature (e.g., stimulus meaning) in our
paradigm. Such neuronal congruency effect could not be removed by a longer
processing time in our paradigm, which might reflect a trade-off between cognitive
stability and flexibility. By analyzing the relationship between the reaction time and
neuronal response, we found the neuronal congruency effects are sensitive to top-down
attention but cannot be fully explained by top-down attention, suggesting it is an
independent cognitive signal. Such neuronal congruency effect explain behavioral
congruency effects in general, as well as previous fMRI and EEG results in various conflict
paradigms. Our results support the connectionist models such as the parallel distributed
processing model and dual-route model.

Talk 2.3
The neural basis of rapid unfamiliar face individuation with human
intracerebral recordings
Corentin Jacques, Angélique Volfart, Hélène Brissart, Sophie Colnat-Coulbois,
Louis Maillard, Jacques Jonas, Bruno Rossion
UCLouvain, Belgium
Rapid individuation of conspecifics’ faces is ecologically important in the human species,
whether the face belongs to a familiar or unfamiliar individual. Here we tested a large
group (N=69) of epileptic patients implanted with intracerebral electrodes throughout
the ventral occipito-temporal cortex (VOTC). We used a frequency-tagging visual
stimulation paradigm optimized to objectively measure face individuation with direct
neural recordings. This enabled providing an extensive map of the significantly larger
neural responses to upright than to inverted unfamiliar faces, i.e. reflecting visual face
individuation processes that go beyond physical image differences. These high-level face
individuation responses are both distributed and anatomically confined to a strip of
cortex running from the inferior occipital gyrus all along the lateral fusiform gyrus, with a
large right hemispheric dominance. Importantly, face individuation responses are limited
anteriorly to the bilateral anterior fusiform gyrus and surrounding sulci, with a near
absence of significant responses in the extensively sampled temporal pole. This largescale mapping provides original evidence that face individuation is supported by a
distributed yet anatomically constrained population of neurons in the human VOTC, and
highlights the importance of probing this function with face stimuli devoid of associated
semantic, verbal and affective information.
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Talk 2.4
An engram of the forgotten: intentionally forgotten information shows
alpha/beta encoding-retrieval similarity
Sanne Ten Oever, Alexander T. Sack, Carina R. Oehrn, Nikolai Axmacher
Max Planck Institute for Psycholinguistics, The Netherlands
Successful forgetting of unwanted memories is crucial for goal-directed behavior and
mental wellbeing. While memory retention strengthens memory traces, it is unclear what
happens to memory traces of events that are actively forgotten. Using intracranial-EEG
recordings from lateral temporal cortex (LTC), we find that memory traces for actively
forgotten information are partially preserved and exhibit unique neural signatures.
Memory traces of successfully remembered items showed stronger encoding-retrieval
similarity (ERS) in gamma frequency patterns. By contrast, ERS of item-specific memory
traces of actively forgotten items depended on activity at alpha/beta frequencies
commonly associated with functional inhibition. Additional analyses revealed selective
modification of item-specific patterns of connectivity and top-down information flow
from dorsolateral prefrontal cortex (DLPFC) to LTC in memory traces of intentionally
forgotten items. These results suggest that intentional forgetting relies more on
inhibitory top-down connections than intentional remembering, resulting in inhibitory
memory traces with unique neural signatures and representational formats.

Talk 2.5
Selective enhancement of metric periodicities in brain response to naturalistic
music: reproducibility and transformation beyond low-level auditory
processing
Tomas Lenc, Peter E. Keller, Manuel Varlet, Sylvie Nozaradan
UCLouvain, Belgium
Music makes us move and temporal coordination of this movement is usually guided by
a periodic pulse-like meter that can be perceived from the musical rhythm. Mounting
evidence suggests that the internal representation of metric pulses relates to prominent
periodicities in brain activity, as recorded in human participants using
electroencephalography (EEG). However, this hypothesis has only been tested with brain
responses to rhythmic stimuli specifically designed for experiment purposes. Here we
show that prominent metric periodicities can also be captured in neural responses to
naturalistic music, i.e., spectrotemporally rich auditory stimuli originally designed for
dance and entertainment. Selective neural responses at metric periodicities were
observed in response to music pieces inducing meter perception (as indexed after the
EEG recording by capturing spontaneous finger tapping to the same musical stimuli).
Importantly, this was the case even when there were no prominent cues to metric
periodicities in the acoustic stimulus or in the responses simulated with a biologicallyplausible cochlear model, thus controlling for stimulus-driven low-level confounds.
However, metric periodicities were not prominent in brain responses elicited by music
that did not induce stable meter perception. Finally, comparison across two EEG sessions
recorded on two consecutive days revealed significant effects of familiarity. The
prominence of metric periodicities in neural activity was highly reproducible across
sessions, with the exception of responses to music that lacked prominent acoustic cues
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to the meter, in which metric periodicities were significantly enhanced on the second
day. Together, these results further our understanding of the processes that transform
internal representations from faithful tracking of the acoustic input towards periodic
pulses that are fundamental to adaptive coordination behaviors in musical contexts.
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POSTER PRESENTATION – Session 1
LINK TO FULL ABSTRACTS :
https://neurocog.be/wp-content/uploads/2021/11/abstract_book.pdf

Poster 01
Evidence of Grid Coding during Haptic navigation in sighted individuals
Federica Sigismondi, Yangwen Xu, Mattia Silvestri, Roberto Bottini
University of Trento, Italy

Poster 02
Data driven time-resolved connectivity identifies disruption in a subcorticalfrontoparietal network in patients with disorders of consciousness
Rajanikant Panda, Aurore Thibaut, Ane López-González, Mohamed Ali Bahri, A.
Hillebrand, Gustavo Deco, Steven Laureys, Olivia Gosseries, Jitka Annen, Prejaas Tewarie
ULiège, Belgium

Poster 03
Structural and functional network-level reorganization in the coding of auditory
motion directions and sound source locations in the absence of vision
Ane Gurtubay-Antolin, Ceren Battal, Mohamed Rezk, Stefania Mattioni, Giorgia
Bertonati, Valeria Occelli, Roberto Bottini, Stefano Targher, Chiara Maffei, Jorge Jovicich,
Olivier Collignon
UCLouvain, Belgium

Poster 04
Natural sound representation in early “visual” cortex of congenitally blind individuals
Petra Vetter, Łukasz Bola, Lior Reich, Matthew Bennett, Lars Muckli, Amir Amedi
Fribourg University, Switzerland

Poster 05
Radial biases influence face identification in peripheral vision
Alexia Roux-Sibilon, Carole Peyrin, John A. Greenwood, Valérie Goffaux
UCLouvain, Belgium

Poster 06
Brain reorganization for action in people born without hands
Ella Striem-Amit
Georgetown University, United States

Poster 07
The categorical representation of affect in ventromedial prefrontal cortex is
independent from sensory experience
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Giada Lettieri, Giacomo Handjaras, Elisa Morgana Cappello, Francesca Setti, Chiara Frati,
Valentina Bruno, Matteo Diano, Andrea Leo, Carla Tinti, Francesca Garbarini, Pietro
Pietrini, Emiliano Ricciardi, Luca Cecchetti
IMT School for Advanced Studies Lucca, Italy

Poster 08
Temporal dynamics of semantic processing in sensorimotor convergence zones
Alexander Eperon, Lorenzo Vignali, Yangwen Xu, Davide Crepaldi, Roberto Bottini
University of Trento, Italy

Poster 09
Information redundancy across spatial scales modulates early visual cortex
responses
Kirsten Petras, Sanne ten Oever, Sarang S. Dalal, Valerie Goffaux
UCLouvain, Belgium

Poster 10
Attention-based rehearsing: eye movements follow similar scan paths during visual
perception and maintenance in visual short-term memory
Muhammet Ikbal Sahan, Wim Fias
Ghent University, Belgium
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