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Brain Simulation Platform

Navigation ADD & Workspace Overview

a2
P2

Overview

Guidebook

Brain Simulation Platform
Monitor

HPC Status Monitor

Platform News

v

Online Use Cases

> Models Brain Simulation Platform

% Open Source Tools

Welcome to the Brain Simulation Platform. For version 2, the Platform has been re-organised to be more
Live Papers The Brain Simulation Platform enables the reconstruction and user-centric and user-friendly, so that users, with different
o simulation of scaffold models of brain and brain tissue in a data- neuroscientific and/or technical' backgrounds and expertise
¥ Actiylties driven approach. This is version 2 of the Platform, which was levels, can benefit and use the Platform’s capabilities for their
Settings released at the beginning of June 2017, following feedback from scientific goals and curiosity.
a recent review process by external reviewers and the European
Storage Commission.
Contacts
> About Us

Collaboration
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Brain Simulation Platform

Guidebook

HBRIBrainiSimulationiBlatiormiGuidebook

next: Getting started

The Human Brain Project Brain Simulation

PlatformY

The Brain Simulation Platform is part of the Human Brain Project (HBP) Platform ecosystem. It aims at providing
scientists with powerful tools to reconstruct and simulate scaffold models of brain and brain tissue in a data-driven
fashion. Its development is embedded in Subproject 6 of the HBP, where a tight co-design loop between science and
engineering ensures the required substantial technical and scientific innovations.

As a result, the unique functionality of the Platform allows novel questions to be addressed, which could previously

not be researched.

o Getting started

o Working with Collabs

o Use Case Organization
= User experience
» Use Case maturity
= HPC access
= Video Tutorials
= Service Account

= Neuroscience Gateway (NSG)

o Service Accessibility
e HPC Status Monitor

A LD avindams abadiin
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Next topic
Getting started

This Page

Show Source

Quick search
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& : :
( Human Brain Project

I"#$%!18&%' () (*+$,%-./%0"1$+ '2$3+%42(5/#6%70'48% ' 2$3HUBIE)EBL % 7'948 [H‘

<9 =>252,%@+)3+/%A B")C%>>,%>7>7?

Co-funded by
the European Union

FLAGSHIPS



"H$%&'S Y& '$)*+,-*.

Brain Simulation Platform

Navigation ADD & Workspace Brain Simulation Platform Monitor b34
Overview Brain Simulation Platform Monitor
Guidebook

Brain Simulation Platform

Monitor Real-time usage Refresh
HPC Status Monitor
Platform News
# users visited pages # use cases use cases
> Online Use Cases
B Guidebook M Brain Simulation Platform Monitor B Circuit Building W Morphology Single Cell Modeling

> Models B Trace Analysis

10 -

9 Open Source Tools

Live Papers 1

¥ Activities
Settings
Storage
Contacts last 60s last 5min last 24h last 24h
% About Us
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Overview
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> Open Source Tools

Live Papers

v
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Settings
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Contacts

v
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Brain Simulation Platform

HPC Status Monitor b4

“Z@ HPC Status Monitor

e ®

HPC Systems PIZDAINT Galileo
Y JURECA (JSC) e e
HPC Status Q °

Service Account
available (SA)

X

User's Details
- Collaboration -~
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v
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Workspace
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Brain Simulation Platform

Platform News

Welcome to our first Brain Simulation
Platform news of 2020!

In these short news pieces, we aim to update you with regular news from
the Brain Simulation Platform: new use cases, features and tools. We will also
highlight our relevant publications and workshops.

We hope you will find it useful! If you have any feedback or ideas, do drop us
aline.

If you haven't got access to the Platform or have misplaced your account
details, email us and we will send you an invitation to the Platform.

New KappaNeuron Demo Notebook

ICa | m..“.,.,,.,h,,,,,,,“
b

Human Brain Project, 2019 Cookie statement Terms of Service

Collaboration S

- . :
(,H) Human Brain Project

I"H$9%18%' () (*+$,%-./%0" 1+ '2$3+%42(5/#6%70'48% 2$3HNUBIE)$B1 %7948
<9 =>252,%@+)3+/%A B")C%>>,%>7>7?

Co-funded by
the European Union

»

FLAGSHIPS




"H$%&' ) + HHS- #$/0.4.$123

Brain Simulation Platform m

Navigation ADD %  Workspace Molecular Level b

Platform News Please select a use case

v Online Use Cases

Molecular Level Calculate protein-protein bimolecular association rate constants with webSDA

Subcellular Level Starting from a structure of the complex formed between adenylyl cyclase 5 and Gaolf obtained from a

Trace Analysis

SDA.

Credits:

Contributor(s): Stefan Richter - mcmsoft@h-its.org | Daria Kokh - mecmsoft@h-its.org | Rebecca Wade -
mcmsoft@h-its.org | Neil Bruce - mcmsoft@h-its.org

molecular dynamics simulation, set up all the files required to perform a Brownian dynamics simulation with
Everybody &@

Morphology Analysis

Single Cell Building

Circuit Building

Single Cell In Silico

Experiments Analyse the results of a Brownian dynamics simulation for calculating protein-

protein association rate constants =Y
Everybody & Jupyter

Small Circuit In Silico

. Analyse the results of an SDA Brownian dynamics simulation to calculate the rate constant of Gaolf
Experiments

associating to adenylyl cyclase 5, and estimate the error in this prediction via bootstrapping.
Brain Area Circuit In Silico
Experiments

Model Validation . . . . .
Calculate the electrostatic potential of a protein from its atomic structure

NEST Desktop ; . ) ) - . s
Use the multipipsa package to assign atomic charges and radii to a protein structure then solve the Collaboration -

P n - N1 N N [ PP TR D M | L.
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Brain Simulation Platform [T

Navigation ADD Workspace Trace Analysis e

Platform News Please select a use case

v Online Use Cases

Molecular Level Feature extraction

Subcellular Level Extracts electrophysiological features; traces can be from Neurolnformatics Platform or uploaded &)
Credits: Everybody @ Interactive

WEED AGERAD Contributor(s): Luca Leonardo Bologna - lucaleonardo.bologna@cnr.it | Roberto Smiriglia - Tutorial

Morphology Analysis roberto.smiriglia@pa.ibf.cnr.it

Single Cell Building

Cireuit Building Synaptic events fitting

1 Fitting synaptic events using data and model in Neurolnformatics Platform -~ ]
Single Cell In Silico Ej; Credits: Power users ﬁjupyter Interactive
Experiments e : .
: Contributor(s): Carmen Alina Lupascu - carmen.lupascu@pa.ibf.cnr.it | Roberto Smiriglia - Tutorial
Small Circuit In Silico roberto.smiriglia@pa.ibf.cnr.it | Luca Leonardo Bologna - lucaleonardo.bologna@cnr.it
Experiments
Brain Area Circult In Silico Synaptic events fitting with user model
Experiments ,
g Fitting synaptic events using data in Neurolnformatics Platform and user's model - ]
Model Validation gE Credits: Experts ﬂjupyter Interactive
NEST Desktop - Contributor(s): Carmen Alina Lupascu - carmen.lupascu@pa.ibf.cnr.it | Roberto Smiriglia - Tutorial
o roberto.smiriglia@pa.ibf.cnr.it | Luca Leonardo Bologna - lucaleonardo.bologna@cnr.it Collaboration >
Human Brain Project, 2019 Cookie statement Terms of Service
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Feature extraction GUI

Trace selection/upload

Filter dataset files and select individual traces

Feature Extraction

Cell properties:

Home

Contributors Species Structure Region Type EType
Thomson's lab, UCL Rattus-norvegicus hippocampus CA1 interneuron cAC
SegevV's lab, ELSC Human cortex 675-um-below-pia pyramidal-cell unknown
Grillner's Lab, Dept Mus-musculus striatum 876-um-below-pia principal-cell cNAC
Neuroscience, K mus-musculus cerebellum 789-um-below-pia granule-cell bAC
D'Angelo's lab, UNIPV visp5 945-um-below-pia unknown
Allen Institute for Brain dorsal-striatum
Science

unknown
primary-visual-area--layer-5
Apply Reset

@Iluman Brain Project

I"H$9%18%' () (*+$,%-./%0" 1+ '2$3+%42(5/#6%70'48% 2$3HNUBIE)$B1 %7948

<9 =>252,%@+)3+/%A B")C%>>,%>7>7?

.

FLAGSHIPS

Co-funded by
the European Union




"#$%&'$ )#*+,-#3./+-*0+123%$454

Workspace Feature extraction GUI »

Trace selection/upload Feature Extraction Home

Cell: Thomson's lab, UCL > Rattus-norvegicus > hippocampus > CA1 > interneuron > cAC > 970509HP2
Cell id: 970509HP2
Select all traces  Deselect all traces  Invert selection

Cell properties: Rattus-norvegicus > hippocampus > CA1 > interneuron > cAC > 970509HP2 > 97509009 [Data contributors: Thomson's lab, UCL]

Select all Deselect all Invert selection
——1.00nA ——0.80nA ——0.60NnA —— 0.40nA —— 0.20nA —— 0.00 nA -0.20 NnA —— -0.40 nA -0.60 nA -0.80 nA —— -1.00 nA -1.20 nA
——-1.40nA —— -1.60nA —— -1.80 NnA —— -2.00 nA
20
0
-20
> -40
-60
-80
-100
0 100 200 300 400 500 600 700
ms
Cell properties: Rattus-norvegicus > hippocampus > CA1 > interneuron > cAC > 970509HP2 > 97509008 [Data contributors: Thomson's lab, UCL]
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Navigation ADD & Workspace

v Online Use Cases

Molecular Level

Subcellular Level

Trace Analysis

Morphology Analysis

Single Cell Building

Circuit Building

Single Cell In Silico
Experiments

Small Circuit In Silico
Experiments

Brain Area Circuit In Silico
Experiments

Model Validation

NEST Desktop

> Online Courses

A AdA AL

Brain Simulation Platform

Small Circuit In Silico Experiments b4

Please select a use case

Configure and run a small circuit extracted from the current release of the HBP Evorvbod
hippocampus CA1 large-scale detailed model il s @

Configure and run a simplified cortical circuit with the CxSystem2 simulation
framework

Credits: Everybody @

Contributor(s): Vafa Andalibi - vafandal@indiana.edu | Henri Hokkanen - henri.hokkanen@helsinki.fi | Simo
Vanni - simo.vanni@helsinki.fi

Coming Soon
Configure and run a small circuit usingrior iouer and data Power users

Collaboration ~
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Pair recording: Rat CA1 (20180309) Ready

Circuit

Cells added for simulation: GID:

gid: 44679 X gid: 269105 X gid: 30372 X gid: 98935 X gid: 220009 %
gid: 385415 X<

Connectivity filter:

afferent v v

Proceed to simulation config

Display filter:
5 u, Preconfigured examples:
Sy % ,%-’h@#&#;‘
;%r-‘“’"‘f":?e‘ — ®
bAC . [eac . [ cAcpyr . [eNnAC . Color by: etype v
£ : : I"#$%61 896" () (*+$,%-./%0" 1$+ ' 2$3+9%42(5/#6%70'48% ' 2$3+ARIE)EB1%7'948
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