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The two-day event organized by NeuroPSI in partnership with the Chen Institute
marked the official celebration of the migration of NeuroPSI to its brand new building
and its partnership with the Chen Institute. Their collective purpose was to exchange
and deliberate upon their ideas, as well as present their pioneering research projects,
through a series of engaging and enlightening symposia including invited plenary
speakers and short talks from NeuroPSl's young researchers. Additionally, the onsite
poster sessions offered an overview of the ongoing research form the 22 teams of
the NeuroPSlI Institute, thereby giving a unique opportunity to promote exchanges
and emerging collaborations. With the gracious support of the Tiangiao and Chrissy
Chen Institute and c-Brains, this conference achieved resounding success, offering an
exceptional platform for advancing our comprehension of the intricacies of the brain
and fostering the development of innovative approaches in evolution, cognitive
neuroscience, and cell signaling. To mark the occasion, the organizers invited an
excellent selection of plenary speakers and keynote speakers, including the Nobel
Laureate Prof. Michael Rosbash - with the aim to cover the large diversity of scientific
research at the host institute. The thematic organization of all the sessions, with each
plenary talk followed by short talks by the students and young researchers of
NeuroPSlI, provided a highly engaging experience for the audience.

- —— T
photo by Guillaume Satre



Day 1: May 11, 2023

The first day of the conference saw us listening to four plenary talks and one keynote
talk, spanning the scales of neuroscience from molecular to systems and
computational neuroscience.

Molecular/Cellular Neuroscience
We had an impressive line-up here - Dr. Seth Blackshaw and Dr. Sandrine Humbert.

Seth Blackshaw
Johns Hopkins University, USA.

As a plenary speaker, Dr. Seth Blackshaw from the Solomon H. Snyder Department of
Neuroscience at Johns Hopkins University delivered an engaging presentation on the
intriguing topic of Miiller glia reprogramming. The focus of the talk was on
investigating the potential conversion of glial cells into functional neurons by
suppressing a protein called polypyrimidine tract-binding protein (Ptbp1). This
approach has sparked excitement in the field, offering a potential avenue for
neuronal replacement therapies in cases of neurodegenerative disorders and injury.
Dr. Blackshaw and his team set out to address a fundamental question: Does the
deletion of Ptbp1l in adult retinal Miller glia and brain astrocytes actually lead to the
conversion of these glial cells into functional neurons? To shed light on this matter,
his team employed a combination of advanced techniques, including genetic lineage
tracing, single-cell RNA sequencing (scRNA-Seq), and electrophysiological analysis.
Their comprehensive study yielded interesting results. His team discovered that the
deletion of Ptbp1l in adult retinal Miller glia and brain astrocytes did not result in any
discernible conversion of glial cells into neurons. Importantly, only minimal changes
in gene expression were observed in the glial cells following Ptbp1 deletion,
indicating the preservation of their glial identity. These findings challenge the notion
that Ptbp1 plays a critical role in glia-to-neuron conversion in the adult mouse retina
and brain. Blackshaw's presentation skillfully conveyed the intricacies of their
rigorous study in a manner accessible to individuals from various neuroscience
backgrounds. By simplifying complex concepts, he ensured that attendees from
diverse fields could grasp the significance of the research and extract valuable
insights.

Sandrine Humbert
Grenoble Institut des Neurosciences - INSERM , France.

Sandrine Humbert is a renowned researcher from Grenoble Institut des
Neurosciences - INSERM. Dr. Humbert's research centers on Huntington's Disease
and its intriguing relationship with the misexpression of specific proteins, particularly
in the context of neurodevelopment and neurodegeneration. During her captivating
talk, Dr. Humbert revealed findings that shed new light on the impact of Huntington's
Disease on human neurodevelopment. Her research involved the examination of



tissue samples from human fetuses carrying the Huntington's disease mutation, as
well as mouse embryos. Her team uncovered abnormalities within the developing
cortex of these fetuses and embryos, establishing a direct link between Huntington's
Disease and altered neurodevelopment. The implications of Dr. Humbert's research
are profound, challenging the traditional understanding of Huntington's Disease as
solely degenerative in nature. Her findings suggest a neurodevelopmental
component to the disease, thereby broadening our comprehension of its underlying
mechanisms. By highlighting the need to consider both neurodevelopmental and
degenerative aspects of Huntington's Disease, her research opens up new avenues
for potential treatment approaches and therapeutic interventions.

NeuroPSI short talks: The first session of NeuroPSI short talks kicked off with two
fascinating talks delivered by postdoctoral researcher Julien Leclerg (Sylvie Retaux
Team) and PhD student Catherine Hottin (Muriel Perron Team). Julien shared his
work on the gene regulatory pathways that control the formation of the eye during
development using blind cavefish as the model. This was followed by Catherine
who presented her doctoral thesis research on candidateneuroprotective genes that
present a therapeutic potential for retinal neurodegeneration. Following Dr.
Humbert’s talk, we had two NeuroPSI PhD students, Emmanuel Bruet (Sophie
Creuzet Team) and Mariagiovanna Russo (Martial Ruat Team) sharing their thesis
work with us. Emmanuel’s research involves studying the development of the neural
crest and its involvement in cognitive impairment at birth. Mariagiovanna is
investigating the role of signaling pathways in remyelination.

Cognitive/Computational Neuroscience

The post-lunch session comprised some excellent thought-provoking talks - both the
keynote speaker, Dr. Stanislas Dehaene from the neighbouring institute NeuroSpin
and the plenary speaker, Dr. Pieter Roelfsema from the Netherlands successfully
engaged the audience in lively scientific banter and collegial debate.

Stanislas Dehaene
NeuroSpin, France.

Dr. Stanislas Dehaene, director of the Cognitive Neuroimaging Unit, professor of
experimental cognitive psychology and author of numerous scientific articles as well
as books, delivered an enthralling keynote lecture on the neural basis of numerical
cognition and consciousness. His talk gave us an insight into how our brain encodes
sequences and geometric patterns and how these are fundamental processes
underlying intelligent cognition. He delved into his team’s recent research that
combines behavioral/psychophysical experiments with human or primate brain
imaging to unearth the brain-wide dynamics during the processing of numerical
sequences and lingual semantics. How do we detect patterns in noisy data? How are
we able to accomplish pattern completion when we see a series of numbers or
geometric patterns? How do we process semantics in spoken language? These are



some of the fascinating questions that his team are addressing. He emphasized how
the underlying mechanisms might be invariant to the faculty in question: for
instance, similar brain dynamics are at play when we process numerical/geometric
sequences and syntax in language. Through his talk, we received a glimpse into how
his research strives to answer some of these fundamental questions about our
cognitive ability, invoking a debate about whether these are unique to humans or
conserved across other species. His talk was followed by an invigorating Q&A session
with the audience that only left us wanting to learn more.

Pieter Roelfsema
Netherlands Institute for Neuroscience.

Dr. Pieter Roelfsema is the Director of the Netherlands Institute for Neuroscience and
leader of the Vision and Cognition group. Dr. Roelfsema's research focuses on
unraveling cortical mechanisms of visual perception, memory, and plasticity, with a
particular emphasis on developing a visual cortical prosthesis to restore vision in
blind individuals. During his talk, Dr. Roelfsema delved into his team's research,
which revolves around the intriguing question of how contextual information
influences neuronal responses in the primary visual cortex (V1) of mice. He
presented compelling findings that shed light on the role of feedback from higher
visual areas in shaping the responses of V1 neurons to stimuli that lie outside their
receptivefields. One of the key highlights of Dr. Roelfsema's presentation was his
exploration of the influence of figure-ground organization on the strength of
feedback in V1. Contrary to the prevailing notion of a "hard-wired" feedback
receptive field structure, his research suggests that this structure alone cannot fully
explain the observed effects. By investigating the contextual aspects of visual
perception, Dr. Roelfsema's work opens up exciting possibilities for further studies
aiming to deepen our understanding of how interactions between different visual
brain areas contribute to the imposition of structure on the elements that enter a
mouse's eyes. Dr. Pieter Roelfsema, esteemed as one of the foremost scientists in the
field, captivated the audience with his interactive presentation style. He skillfully
conveyed complex findings using accessible language, ensuring that attendees,
regardless of their level of expertise, could appreciate and comprehend the
significance of his research. This approach resonated with the audience and fostered
a strong sense of engagement and enthusiasm throughout the session.

NeuroPSlI short talks: These excellent back-to-back plenary talks were followed by
short talks by postdoctoral researcher Andrea Giorgi (Julien Bouvier Team) and PhD
students Zineb Hayatou & Edouard Ferrand (Daniel Schulz Team). Andrea shared his
work investigating the motor circuits underlying locomotion, with a particular focus
on dissecting the circuitry that controls turning movements. This was followed by an
exciting talk delivered jointly by Zineb & Edouard on the development of a closed-
loop BMI based mouse-sized forelimb neuroprosthesis together with an original
protocol allowing to probe the prosthetic embodiment.



Systems/Behavioral Neuroscience

The first day of the conference ended with an excellent plenary talk by the esteemed
scientist Dr. Israel Nelken followed by two short talks - together they gave us a
glimpse of some interesting insights into the neural mechanisms of vocalisations and
acoustic communication.

Israel Nelken
Hebrew University, Israel.

Israel Nelken, a renowned researcher from Hebrew University specializing in auditory
neuroscience. Dr. Nelken's talk centered around his research team's innovative work
in developing the RIFF environment, which enables the monitoring and execution of
experiments in complex, task-driven behavior in rats. His particular focus lies in
understanding the dynamics of the auditory cortex during task-drivengoal-directed
behavior. Dr. Nelken's research findings challenged the conventional understanding
that task-related activities in the auditory cortex are solely driven by auditory stimuli.
Through their investigations, his team demonstrated that other factors play
significant roles in shaping neural activity during complex behavioral tasks. The
implications of these findings are far-reaching, as they provide a fresh perspective on
the mechanisms underlying auditory processing and task-driven behavior.
Furthermore, Dr. Nelken's presentation shed light on the rich and diverse nature of
activity within the auditory cortex. His research team's observations, particularly
regarding time encoding neurons, introduced a novel dimension to the field of
auditory neuroscience. These findings hold promise for future investigations and
open up new avenues for understanding how the auditory cortex processes temporal
information. Dr. Nelken's ability to deliver complex scientific concepts in a simple and
captivating manner was met with great enthusiasm by the audience. Despite the
latehour of his talk, his humility and engaging style captured the attention and
interest of attendees, fostering an atmosphere of active participation and fruitful
discussions.

NeuroPSlI short talks: Indeed, we ended the day on a very ‘musical’ note with two
short talks by postdoctoral researcher Anindita Das (Edeline/DelNegro Team) and our
newest young researcher Andrea Thiebault (Isabelle Charrier Team). Anindita shared
her work investigating the role of dynamic interactions of basal ganglia-cortical
circuits in vocal learning using songbirds as the model system. This was followed by a
fascinating talk by Andrea on the role of acoustic communication in African penguins
during foraging and her experience doing neuroscience in the field!

After successfully covering an immense breadth of neuroscience research topics,
both through the talks and the interactive student poster sessions, we ended the first
day of the conference with a grand social at the Gala Dinner.



Day 2 : May 12, 2023

The second day of the conference began with a captivating talk by the Nobel
Laureate, Dr. Michael Rosbash followed by some excellent plenary talks and short
talks - once again covering a breadth of neuroscience topics.

Molecular/Cellular Neuroscience
Michael Rosbash
Brandeis University, USA.

Michael Rosbash is a renowned scientist and Nobel Prize laureate recognized for his
groundbreaking contributions to the field of circadian biology. His research has
significantly advanced our understanding of the molecular mechanisms underlying
circadian rhythms, which are the internal biological clocks that regulate various
physiological processes in organisms. Rosbash's work primarily focuses on the fruit
fly Drosophila melanogaster as a model organism to unravel the intricacies of
circadian rhythms. Upon Single cell sequence and ATAC-sequence, his team identified
genes and proteins that interact with PER, forming an interconnected molecular
network responsible for maintaining the 24-hour circadian rhythm. Besides, he
introduced the function of RNA binding proteins (RBPs), which regulate nearly all
post-transcriptional processes within cells. Using newly developed genetic tools to
study the role of RNA-binding proteins in post-transcriptional regulation, his team
identified and studied various proteins that interact with RNA molecules and
influence their stability, localization, and translation. By unraveling these interactions,
he has enhanced our understanding of how RNA-binding proteins impact gene
expression and cellular processes. Furthermore his talk incited a discussion on the
characterization of neuron groups by cell surface molecules.

Carmen Sandi
Behavioral and genetic laboratory, EPFL, Switzerland.

The scientific community gathered to attend an extraordinary talk by renowned
professor of neuroscience, Carmen Sandi. Professor Sandi, head of the Behavioral
Genetics Laboratory at EPFL, delivered a presentation on the intricate relations
between mitochondria, anxiety, and neural circuits, shedding light on numerous
important issues affecting our day-to-day lives. The focus of Professor Sandi's speech
revolved around the context of social behavior and neural circuits. She presented
compelling evidence, suggesting a profound connection between mitochondrial
dysfunction and stress-induced sociability deficits, as well as anxiety-related
behaviors. Specifically, they observed decreased mitochondrial size and mass,
reduced membrane potential, and increased mitophagy in individuals experiencing
such deficits. During her captivating talk, Professor Sandi emphasized the pivotal role
played by mitochondria in two key areas of the brain: the basolateral and central
nucleus of the amygdala, as well as the hippocampal neurons. These regions were
found to be involved in the regulation of anxiety and depression-like behaviors. One



notable aspect that captured the audience's fascination was Professor Sandi's
discussion on the nucleus accumbens. She elucidated how this region, in conjunction
with mitochondria, is implicated in the regulation of anxiety, as well as in
determining individual variations in trait anxiety. The scientific sessions concluded
with an enthusiastic discussion among attendees, who were captivated by the depth
of knowledge and groundbreaking research presented by Professor Carmen Sandi.
The implications of her findings in the realm of mental health and the understanding
of anxiety disorders were evident, sparking inspiration for further exploration and
future collaborations.

NeuroPSlI short talks

We started the day’s student short talk sessions by catching a glimpse of the
chronobiology research from our own institute - by PhD student, Ajay Sunilkumar
(Frangois Rouyer Team). He shared his research where he investigates the role of a
second visual organ of the model system, Drosophila, the ocelli in the critical
processing of light input to train the internal circadian clock. This was followed by
Nastasia Mirofle (Sylvie Granon Team) who delivered a fascinating talk on the
identification of neurobiological factors determining the emergence of individual
variability in personality traits in congenic mice using a combination of behavioral
and genetic methods. Dr. Sandi’s talk was followed by another session of short talks -
by PhD student, Dylan Manceau (Tihana Jovanic Team) and postdoctoral researcher
Emre Baspinar (Alain Destexhe Team). Dylan presented his PhD thesis research
involving a unique model system - the Drosophila larva. His presentation gave us an
insight into the novelty and utility of this model system for a detailed circuit-level
dissection to understand the underlying mechanisms of state-dependent modulation
of behaviors by neuropeptides. We shifted gears a bit, moving from experimental to
computational neuroscience as Emre explained how his research extends the existing
Adaptive Exponential (AdEx) mean-field model to include more biophysically realistic
details about cortical networks to successfully model neural computations of reward-
driven behaviors.

Integrative Neurophysiology
Gero Meisenbock
Oxford University, UK.

Dr. Gero Miesenbdck is widely recognized as a pioneer in the field of optogenetics.
During his captivating talk, Dr. Miesenbd6ck discussed the mechanisms underlying the
regulation of sleep-inducing neurons by oxidative byproducts. His research
specifically explores the role of the oxidoreductase domain of the Shaker K+ channel
beta-subunit, Hyperkinetic, in regulating sleep patterns in fruit flies. The study
revealed the critical involvement of Hyperkinetic in sensing changes in cellular redox
state, which are believed to accompany variations in sleep pressure. These findings
highlight the potential significance of mitochondrial function and oxidative stress in
understanding the relationship between sleep, metabolism, and aging. Dr.



Miesenbock's research primarily emphasizes the role of mitochondrial electron
transport chain activity in modulating sleep patterns in fruit flies. This modulation
occurs through the regulation of reactive oxygen species production, which
subsequently affects the activity of sleep-promoting neurons. The implications of
these findings extend to our understanding of the intricate relationship between
sleep, metabolism, and the aging process. Dr. Miesenbock's captivating presentation
style, characterized by his animated delivery and enthusiasm, resonated deeply with
the audience. Attendees were captivated by his ability to convey complex scientific
concepts in an engaging manner, ensuring that even those without extensive
expertise in the field could comprehend and appreciate the significance of his
research.

Anne Joutel
Institut de Psychiatrie et Neurosciences de Paris, France

Dr. Anne Joutel, a renowned French neurologist and neuroscientist, delivered a
captivating presentation at the NeuroPSI opening conference. Her talk focused on
small vessel disease (SVD) of the brain, a research field that is often overlooked but
has significant implications for stroke and dementia. Dr. Joutel highlighted that SVD
accounts for 20% of strokes in the population and is a major cause of dementia. She
emphasized the lack of treatment options and knowledge regarding the underlying
mechanisms of SVD, terming it "Small vessel, but big problem for the brain." To
address this issue, Dr. Joutel and her extensive research team aimed to answer two
key questions: (1) What are the molecular and cellular changes in the vascular wall
and cerebral blood flow? (2) Is there evidence of blood-brain barrier involvement in
white matter lesions in ischemic SVD? Using a mouse model and employing various
techniques such as imaging and immunochemistry, Dr. Joutel's team discovered that
a cysteine mutation in the NOTCH-3 factor (in EGFR) is one of the regions responsible
for causing SVD. These mutations were specifically concentrated between the plasma
and basal membranes, leading to the dysfunction of potassium channels in capillary
channels and the subsequent dysregulation of cerebral blood flow. In the second part
of her presentation, Dr. Joutel presented data indicating that early stages of SVD
progression are characterized by significant myelin damage and an increased
presence of water in the extracellular space. These findings directly addressed the
second question she posed earlier. Dr. Joutel's groundbreaking research shed light on
complexities of SVD and offered valuable insights into a field that has been
challenging to explore. Her presentation was met with great interest and
appreciation from the audience, providing a significant contribution to understanding
and potentially treating this devastating disease.

NeuroPSI short talks

We ended the session with another exciting short talk - by Thomas Deneux, a
research engineer at NeuroPSI and founder of the start-up, Learning Robots. He
presented the educational robot AlphAl. Developed with the aim of teaching artificial



intelligence (Al) to the general public, particularly young people, AlphAl utilizes Al
algorithms to navigate a modular wooden arena. Thomas highlighted the educational
potential of the robot and its ability to visually and intuitively demonstrate the
workings of learning algorithms and artificial neural networks. He emphasized the
importance of introducing Al education at an early stage to help younger generations
understand Al and the associated technical and societal challenges. By providing a
playful and interactive approach to learning Al, AlphAl aims to inspire future
generations and develop new teaching tools in response to the growing significance
of Al in everyday life.

With this, we ended the first of the Joint conferences on Brain, Behavior and Beyond.
Apart from the talks, the poster sessions added an interactive dimension to the
entire conference - drawing a large audience to discuss science with the students and
young researchers at NeuroPSI. Suffice to say that the scientific discourse extended
well-beyond the walls of the seminar hall and that this is only the beginning of a long
and fruitful partnership to extend the boundaries of our understanding of the brain
and its emergent functions.
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Md Amit Hasan, Anindita Das, and Jingxian Lun are Science Writers at TCCI.
They wrote this meeting report as part of the Tiangiao and Chrissy Chen
Institute Science Writers Fellowship which aims to extend the conversation
** beyond the meeting with the hopes of sparking new ideas and collaborations.
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