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EBRAINS-Italy's Work Package 3 (WP3) “Analysis, Modelling, and Simulation Facilities and Services” has
developed several tools, facilities, workflows, and use cases, to support neuroscience research across theoretical,
experimental, and clinical domains. Many of the results achieved were made possible thanks to close collaboration
with the Work Package 2 (WP2), which provides high-quality experimental data and related services. The
EBRAINS-Italy website (https://www.ebrains-italy.eu/) has played a key role as a central access point to a wide
range of models, tools, and workflows. Through this platform, users have not only been able to explore and use the
available resources, but also to acquire the necessary skills to do so independently and effectively. This has been
made possible by a system of virtual, remote, and physical access to research infrastructures, supported by the
Transnational Access (T-NA) program, which has significantly expanded collaboration and growth opportunities
for the involved scientific community. An example of the components, datasets and use-cases, currently available
through the EBRAINS-Italy website and accessible by the Transnational Access (T-NA) program, is listed below.

Data (https://ebrains-italy.eu/resources/datasets)

e Excitability profile of CA1 pyramidal neurons in APPPS1 Alzheimer disease mice and control littermates
e Optimization of single neuron models for CA1 hippocampal neurons in rats

e Prefrontal Cortex Contribution in Transitive Inference. Dataset 1 and 2

e SEC-SAXS data of active gelsolin

e SEC-SAXS data of gelsolin: actin complex

e SEC-SAXS data reduced of AIF

¢ Simultaneous iEEG and scalp hd-EEG data in humans

e Wistar rat hippocampus CA1 pyramidal cell morphologies - Extension with additional reconstructions (v1)
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Data

Excitability profile of CA1 pyramidal neurons in APPPS1 Alzheimer disease mice and control

Search littermates
Search datasets Q In this study we analyzed the intrinsic electrop properties of *..
[ i oo
Tags

Optimization of single neuron models for CA1 hippocampal neurons in rats

These datasets contain the traces and the ies used for the 1 (performed

Prefrontal Cortex Contribution in Transitive Inference. Dataset 1and 2

We trained two animals (Macaca mulatta, 5.5 Kg and 6.5 Kg) in a transitive inference (T1) task. Anim...


https://ebrains-italy.eu/resources/datasets
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Models (https://ebrains-italy.eu/resources/models)

e A model of early altered excitability in
ventral CA1 pyramidal neurons of
TG2576 AD mice Models

e A model of presynaptic Kv7 chal
function in hippocampal mossy fiber
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b 0 uto nS Search A model of early altered excitability in ventral CA1 pyramidal neurons of TG2576 AD mice

° AB S S & The Alzheimer's Disease (AD) s a form of neurodegenerative dementia whi.
Search models
e CA1 Human hippocampus network for
. . . . A model of presynaptic Kv7 chal function in hippocampal massy fiber boutons

single point neuron simulations Tags
e Collection of hippocampal CA1l

pyramidal cell and interneuron models =
o Kinetic scheme of inhibito ry events s code reproduces the results reportad in “Adapive behavior with stable
e Models of C.elegans motor neurons and

. CA1 Human hippocampus network for single point neuron simulations

interneurons

. . This is a full-scale scaffold model of the human hippocampus CA1 area, based on data obtained fr.

e NeuralFields.jl
e Perseus

e Scaffold model of mouse CA1 hippocampus

e Sequence learning in a single trial: a spiking neurons model based on hippocampal circuitry

e Stimulations on cortical field

e Target based learning in network of multi-compartment neurons with apical amplification

e Two-Compartment neuron with apical-amplification (wake), -isolation (NREM) and -drive (REM), -drive
(REM)

Analysis Tools (https://ebrains-italy.eu/resources/analysis-tools)

e The EBRAINS NeuroFeatureExtract:
Electrophysiological trace analysis
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pipeline Analysis Tools

e The EBRAINS Hodgkin-Huxley Neuron
Builder

 Cobrawap - Collaborative Brain Waves Search S —————— P AN
Analysis Pipeline e Q

[ ] Standard Operating Procedures - Standard Operating Procedures - analysis of Xray diffraction and scattering data
analysis Of Xray diffraCtiOl’l and Tags This document provides Standard Operating Procedures (SOP) for the analysis

scattering data
The EBRAINS Hodgkin-Huxley Neuron Builder

‘The Hodgkin-Huxley Neuron Builder (HHNB) online tool allows the optimization

The EBRAINS NeuroFeatureExtract: Electrophysiological trace analysis pipeline

The NeuroFeatureExtract (NFE) ool allows users to select data from an HBP d.



PIANO NAZIONALE
DI RIPRESA E RESILIENZA

Finanziato o Ministero . . . - .
dall'Unione europea % dell’Universita =] i Italiadomani ‘ Con5|gl|o Nazionale

NextGenerationEU &> e della Ricerca delle Ricerche

Project EBRAINS-Italy - Mission 4, Component 2, Line of Investment 3.1 RRNP Funded by the European Union — NextGeneration EU
(CUP B51E22000150C06) www.ebrains-italy.eu

Facilities and use-cases (https://www.ebrains-italy.eu/facilities)

EBRAINS-Italy supports Trans-National Access (T-NA) to facilities offered by top-class neuroscience research
Institutions in Italy. EBRAINS-Italy T-NA services aim to provide coordinated open, physical, and/or virtual access
to facilities and services in the neuroscience field. This involves national and international stakeholders in
advanced research, technology, innovation, and data services.

Operative Unit (OU) Farility Location
7 acesleratian service
ﬁ CNR IBFa Palerma
’/ Eellutar level Simulation of the a1, mouse, and human Higparamaus
ﬁ CNR IBFa, CNR IBFC under physiclagical and pathological conditions Palerma
EHRAING-Italy Sesources (£17) Allccation Srogram. HAL Aescurces
cineca ENR-1BFa (in house pravider n Gallen 10U LINELA- Sutimission farm for open-science project Palerma
CINECA)
propazals
and i if i small
¢ CNR IBFb melecuios/drugs: extracaliular vesitios engineering and produttion Milan, Palermo
for drug delivery
Mognetacncephalography (MEG) system integrated far bicmedical
(u ] CNR- ISASI appcations Naples
Techneiogies and expestise for newrn funetianal imaging
(@ ] INDa Florence
Srain dyramica for in-siicn wmulatian interfaced with siructural
{ ] o= imaging data Fame
E£TiL - EBRAINS Training and Inncuaticn Lentre
(@ ] CNR-ISTC Rame
EBRAINS-Ifaly Advarced Schacl in Computational Neurascienee
" | cNRasTC-ALL arnd Neurarchatics Rome
- Seftware toals and gipclines far the analysis and cmgarison of
(N INFN experimental and simulated brain activity Rame
Data-driven karge-seale models of rortical notwarks
% 155 Rame

Among the services of EBRAINS-Italy, the Allocation Program has been launched: EIR- EBRAINS-Italy Resources
(https://www.ebrains-italy.eu/survey). Promoted by the CNR (National Research Council) - Institute of
Biophysics, and in-house provider the CINECA, an Italian inter-university consortium, with cutting-edge hardware
resources and highly- qualified personnel, the object of EIR is accelerating scientific discovery by providing high
performance computing resources (HPC), data management, data analytics, storage systems and HPC services.
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EIR Allocation Program

‘e APPLY NOW

Submission form for open-science project
proposals

Is your research ready to expand?



https://www.ebrains-italy.eu/survey
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Finally, the 'Components & Dissemination' section (https://ebrains-italy.eu/resources/components-and-
dissemination.) presents a preliminary list of EBRAINS-Italy components—including models, tools, and
services—along with data integrated into the Knowledge Graph (KG) or public repositories, and scientific
publications.
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Components & Dissemination

Components

Index ‘Co-Proponent Component Link

nttps://search.kg.ebrains.eu/?
1 CNR-BFc Model category=Model&q=migliore#7m22b04-5fe1-4r18-b0d0-
dc1386f90f83

hitps://search kg ebrains eu/?
2 CNR-IBFc Model category=Model&q=migliore#d4cbd$70-057a-4b75-8225-
dbe603d765ac

hitps:i/fsearch.kg.ebrains.euw/?
3 CNR-BFc Model category=Model&q=1 9-5017-4b30-ad07-
3962824242

hittps:/fsearch.kg.ebrains. e
4 CNR-IBFc Software categor igi 1-7bf7-dede-
a8b6-19bd49325¢c4d

Kinetics and functional consequences of BK Channels
activalion by N-type Ca2+ channels in the dendrite of

° CNR-BFe Other mouse neocortical layer-5 pyramidal neurons (Blomer et
al., 2024)

6 CNR-BF¢ Model hitps://modeldb science/266797

7 CNR-BFc Model hitps_/modeldb science/267686

8 CNR-IBFc Model hitps-//modeldb.science/267680

9 UNIMORE Other hitps:, ) 1

10 CNR-IBFc Model hitps-//modeldb.science/267598

We acknowledge a contribution from the Italian National Recovery and Resilience Plan
(NRRP), M4C2, funded by the European Union -NextGenerationEU (Project IR0000011, CUP
B51E22000150006, “EBRAINS-Italy.
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