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:Synusz(s} are tundamental to the Synaptopathies are fowmd in many

* transmission of signals through the brain. || Nevrological disorders lice Aleheimer's,
N Parcinson, Schizophrenia and EPILERSY.
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can help onderstand the
processes behind these
brain  disorders.
In WP1 we Study Synaptopathies present in EPILEPSY
by taking DATA obtained from individvals and
vSing hathematical modelling to describe the
Synaptic signalling baking place in the brain.
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Ttls Lice l(Stenmﬂ to & band

playing behind a Curtain

and trying to identify which

instrument are producing
the MuSIC..

But in 0w Cas¢, we are listening to the music produced by the brain
That iS, the fluctvations in elkctromagnetic Signals

o ) that we See in the EEC recordings.
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With o wore, we qim at ynderstanding and, describing
underlying Synaptic processes okserved in the EEG recordings.

This involves understanding better the dilterent Scales
at Which nevrodevelopmental patholegies act on the brain,
how they evolve dand
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Corvently, roughly ‘s of epilessy patients ‘
do not respond to mediation, and some 3

Mmay respond to epilepsy Surgery.

Our worw. can help (dewtify who might benefit from VB : the
surgery and plan  Surgery for each patient individually, Virtval Brain
drastically improving the welrbeing of our patients.

We will mae our DATA available in EBRAINS
and integrate our mathematical wodel in TVB platform -

In that way, our vesearch can integrate other research done
at WP and we can all benefit from each other's experiences
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" o hil I'm
Roxana. Keojjman,
Senior Saentist at
KNAWT
let me show you
what T mean !

) This data is important for analysis,
bit also as reference for late~
reconstruction of the brain.

* KNAW: Netherlands Tnstitute for Neuroscience,

A X4 Newwmagmﬂ Center, CEA , Paris .feg?on.
msterdam.
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diseases, Lice epilepsy.

In the Search foca better uvnderstanding ot the braing fﬂ/no’h‘onmg riee bran Simulation
the in-Silico experiments done at WP4L are an unprecedented opportunity to study brain

As part of these efforts, neuroscentists have
teamed vp with philesophecs of tcience amdl

nawroethicsts at Uppsala University in Sweden,
Avrleen
Salles
S
Kathinia
Evers

to examine the bological realism of brain
SimulationS , and the tocetal and ethical aspects
of uilding in-silico twins of human brains.

Our afproach to study the bain models built
in WP starts by defuning the Conepts that are
vsed: bruin, virtial bramn,
Simvlation, ete.

What does it mean to make
in-silico copies of bruing®
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What does
“the’ human
brain mean?

"The” brain exists as a CONCEPT in our minds , but
N reality, each individval brain is vnigue in

its function, behavior and how it Coordinates
responses to external Stimuli.
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Becavse of this, we can identity a bint key
challenge: the \VALD Ty of brawn Simylations

BEHAVIOR
PREDICTION

Now, when we looe at specific experiments,we
See that there are wany technological and
methodological challenges to predict behavior
vsing brain simulations .

A fparticdarly Successfyl method i< the use
ol Metwore. models, that relate
brain Signals to behavior.
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However, there are many Limitations coming
Lrom encironmental oaspects.
How well can a brain Simulation predict
behavior in different contexts ©

This raites the guestionof the ReLAe\LITY
of brain Simvlations, cur 2nd key challenge.

X This comic is partof a series in WPL (Hyuman MultiScale Brain Comectome) of the Human Brain Prject (s043).



From o philosophy of Scienwe point of view, RELIABILITY 18 o CoNSTRA/NT to the
data  prodviction phase of an experiment.*
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Now, why is it important to discwse all these  Concepts ?

The first philosophical avd scientific goal ic to deepen knowledge and
vnderstanding. Additionally , Clear and transparent Communcation S
Cryciad to producing a ‘réalistic and meaningfol discussion abovt he

reseqavch Carried OVE in WPL and its ethical and Socetal impact.

T the context, CoNCEPTUAL CLARITY s key dor the
Commonication Of researcin Il

Tt allows to Set realdtic expectationS and quoid unfeunded
concerns, hypeS ard misvses. Then,we Can help build Sokid

/
W interdis L[f)l(l/l/ldfy tollaborationS as well as relation<hips of trust
: between

Society and the Scentific Commonities.

¥ This comic (s partof a series in WPL (Human MultiScale Brain Comnectome) of the Human Brain Project (s043).




