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()  UWhat is EBRAINS? ——

- European Union

EBRAINS - European distributed infrastructure for brain and brain-inspired research

e A Research Infrastructure on the ESFRI Roadmap (European Strategy Forum on Research
Infrastructures) since June 2021

e Developed by the EU Flagship Human Brain Project, launched as a Research Infrastructure
in 2019

e Operated by a consortium of partners in Europe

e Central Hub in Brussels (EBRAINS AISBL, legal entity established by 7 institutions, including
Uio)

e Providing tools and services assisting scientists in their research: collecting, analysing,
sharing and integrating brain data, and performing modeling and simulation of brain
function
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000 Curation and FAIR data sharing is a core part
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https://search.kg.ebrains.eu/

Q lSearch (e.g. brain or neuroscience)

CATEGORIES

Project 122
Model 100
Software 150
Contributor 1243
FILTERS Reset
SPECIES

() Homo sapiens 844
[ Mus musculus 182
[ Rattus norvegicus 125
[ Macaca fascicularis 28
[ Macaca mulatta 14
([ Mustela putorius furo 4
[ Chiorocebus aethiops sabaeus 2

Mustela Eutorius 1

Viewing 1-20 of 1206 results

Activity of neurotransmitter receptors in the human hippocampus at
The hippocampal formation plays a crucial role in memory and learning prog
differentially affected by neuropsychiatric disease. The hippocampa...

Keywords :
9 brain mapping

9 histology

Waxholm Space atlas of the Sprague Dawley rat brain delineations

Anatomical delineations of 222 brain regions and white matter tracts in the
imaging (MRI) volume (DOI: [10.25493/DTSG-ZBS](https://doi.org/10.254...

Keywords :
9 Delineations




L7

Co-funded by the
European Union

EBRAINS Knowledge Graph Search

r{(‘ Y,

d

Curation EBRAINS ~ %o
Knowledge ‘o

Graph

Q, search (e.g. brain SEARCH

See the graph on: https://kg.ebrains.eu/statistics/
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To initialize data sharing on EBRAINS, submit a
curation request at:

EBRAINS curation request

Mandatory fields are marked with a star x
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Thank you for your interest in sharing your neuroscientific data via the EBRAINS data sharing platform. In this form you will
be asked to provide some information about yourself and your data. Please note that all information provided can be adjus-

ted later on. This should take around 10 min.




@  Curation workflow 3.0

European Union

Track selection: Opt-in/ opt-out where specifics (benefits and costs) are outlined
for each researcher providing data

Submit metadata via an Faster

online form, or a python - Simpler

package (coming soon) Minimal level of FAIR
Low effort

Allow later
enrichment —_— Recommended
for the average researcher

Currently programmatic - Slower
submission of metadata -  More complex - ope
(Python-openMINDS - High level of FAIR N ﬁl\’rﬂ NB)
generator on Github) - Tool compatibility s ® K
- Allow later fupyter RSN Recommended for
enrichment g m N B large research

open groups OR groups
2 with data
nea §I\1@ management

For deepér integration

- OPer\ resources
= with tools and workflows
, EBRAINS ﬁ[\/l N@)

o
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European Union

Please let us know how you heard about data sharing on EBRAINS

At a conference 8.8 %
From colleagues 374 %
The EBRAINS webpags 187 %
Through Nature Scientific Data 9,9 %
Through onfine presentations 1_.1 %
Others 242 %

Data-sharing became mandatory in the HBP gradually as the project
developed.

The reactions from the researchers to this was quite diverse, but with a
large proportion responding positively. And especially positive to the
assistance received by the curation team in this process since they
frequently were quite uninformed.

As the funders and large journals began to recommend data sharing
we have began to receive a regular flow of external data providers
Communicating the benefit of a data sharing infrastructure based on
optimizing FAIR, has resonated well in initiating a culture to share.
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My Tickets, Closed

a Documented feedback and dialogue with

Ticketing system: ™. @
single researchers (> 5000 tickets)

E.g.
https://training.incf.org/course/open-data
-neuroscience-data-sharing-ebrains

Digital courses:

- See our Curation collab:
https://wiki.ebrains.eu/bin/vi
ew/Collabs/data-curation

¥ @EBRAINScuration

Linked 3

Active conference activities: talks
and boots

Active social media presence:
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https://training.incf.org/course/open-data-neuroscience-data-sharing-ebrains
https://training.incf.org/course/open-data-neuroscience-data-sharing-ebrains
https://wiki.ebrains.eu/bin/view/Collabs/data-curation
https://wiki.ebrains.eu/bin/view/Collabs/data-curation

European Union

@) EBRAINS Data and Knowledge Team 2021

UiO, Norway 'J FZ Jilich, Germany % CNRS, France § EBRAINS KG team,
ol Belgium

Camilla Hagen Blixhavn Anna Hilverling Florent Bonnier Alexis Florian Durieux
Anne Marte Kvello Stefan K6hnen Elodie Legouée Gilles Dénervaud
Eszter Agnes Papp Sara Zafarnia Peyman Najafi Ioannis Tsanaktsidis
Ingrid Reiten Lyuba Zehl Andrew Davison Oliver Schmid
Ulrike Schlegel Timo Dickscheid
Maaike van Swieten
Ida Aasebo ~
Trygve Leergaard 37§%- KI, Sweden @i‘f DMU, UK
Jan Bjaalie Tom Gillespie William Knight

Mathew Abrams Damian Eke

<incf Peter Gierow

Simisola Akintoye

\ .
i§ EBRAINS @ ebrains.eu @ curation-support@ebrains.eu 9 @HBPNeuroinf S @EBRAINScuration (@) The Data Curation Team




£
(}I—f? Co-funded by the

European Union

Backup-slides

§§ EBRAINS




Benefits of a Knowledge Graph:

- Less performance lags g

- Highly scalable, reliable and distributed

- Enables complex relationships between
heterogeneous data

A Knowledge Graph is a noSQL (not only SQL”
database. They store relationships in a different -

» @

way than relational databases. ®o

EBRAINS KG:

. Spring boot is the technology for the service -> it provides all the Q
Sp rin g business logic such as normalization and validation of the metadata, =~ @
defining and resolving the identifiers, building the links between
Boot instances, and many things more. This is the "business logic" of the
graph.

Primary store

@ ArangoDB is the underlying database storing the actual metadata

ArangoDB




Human Data Gateway for pseudonymized datasets

EBRAINS Knowledge Graph
Search. - “Controlled Access”

DATASET
CEREBRUM-7T: Fast and Fully-volume

Volumes
Svanera, M.; Benini, S.; Bontempi, D.; Muckli, L.

& Access Dataset

66 Cite dataset B Data-descriptor

DOI: © 10.25493/RF12-09N

EBRAINS

\(7/

Pseudonymized human data can be shared
through the Human Data Gateway (HDG)

Identify yourself

.login

s EBRAINS

Log In ..or register

°§ EBRAINS

Register

To consent to
EBRAINS Access Policies

2

Accept conditions

HDG

3 EBRAINS

Access request received

Dear Ida Aasebg
You have requested to access a pseudonymized human dataset shared
ad

Wa harahy ramind voii that the

To: Ida Aaseba;

T Dear lda Aasebg

You have requested to access a pseudonymized hurhan datz
EBRAINS Data Use Agreement defines your respongibilities i

This email is to validate your identity and for you tp keep as|

By clicking the following link, you confirm that

..email verification step to
accept conditions of the

Data Use Agreement

=
~~ EBRAINS
Knowledge
Graph

Access files

a EBRAINS

4

Dear Ida Aasebg,

You have consented to comply with the
accessing the dataset:
, and forbids you from sharing its content aside from sha

Knowledge Graph.

Your consent and access to the data are logged by EBRAINS for a
data until 2021-02-03 17:54. You can request access as many time

If you wish to download several files, consider’
For instance Simple Mass dow
[ ext-d000047_cerebrum7T_anatomical_mask_pub

u}
D

ovio
[ BIDS

Access is time restricted and logged

Workflow satisfies GDPR compliance
requirements for pseudonymized
datasets.


https://search.kg.ebrains.eu/?facet_type%5b0%5d=Dataset&facet_type[0]=Dataset&facet_Dataset_embargoForFilter[0]=Controlled%20access
https://www.ebrains.eu/terms#data-use-agreement
https://www.ebrains.eu/terms#access-policy
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EBRAINS - EBRAINS Knowledge Graph Search

KG Query API - Programmatic access

You need:
EBRAINS account
Register and request credentials

1)  Specify your EBRAINS KG query
2) Download datasets and metadata from your
query target / collection

Please see:

KG instructions: htips://kg.ebrains.eu/develop.html
API:
https://kg.humanbrainproject.eu/apidoc/swagger-ui.ht
ml?url=/apispec/spring%253Fgroup%253D00_external#

/query45api

and contact kg@ebrains.eu for help getting onboard.

g » » ¢ O

File Edit View Run Kernel Git Tabs Settings Help

+ [ -] * [¢] ¢
m / --- / HBP Curation Documentation / Example Demo /
Name - Last Modified
M| KG-prog-access-demo.ipynb seconds ago

https://lab.ebrains.eu

Jupyterhub
4
For simplified access to all services

| KG-prog-access-demo.ipynt X

B + X

D B » m ¢ Makdwnv O

Programmatic access to data
environment
This is a notebook demonstrating an example workflow that in
® Querying the Knowledge Graph for electrophysiology dat:
® Selecting a dataset with HDFS files
* Copying these files over to your EBRAINS Collab Drive
® Launching another notebook to do some analysis on the ¢

1. Querying the Knowledge Graph f

In this example, we are using the following ad-hoc query whick
Knowledge Graph for long-term use, see the KG development

avery = {

s://schema.hbp.eu/graphQuery/”,

"query”: "https://schema.hbp.eu/myQuery/",


https://iam.ebrains.eu/register
https://kg.ebrains.eu/develop.html
https://kg.humanbrainproject.eu/apidoc/swagger-ui.html?url=/apispec/spring%253Fgroup%253D00_external#/query45api
https://kg.humanbrainproject.eu/apidoc/swagger-ui.html?url=/apispec/spring%253Fgroup%253D00_external#/query45api
https://kg.humanbrainproject.eu/apidoc/swagger-ui.html?url=/apispec/spring%253Fgroup%253D00_external#/query45api
mailto:kg@ebrains.eu
https://lab.ebrains.eu/

Different datasets within a particular research domain:

Slow brain wave analysis with multiple methods (ECoG and Calcium imaging
- investigating sleep, anesthesia, and the transition to wakefulness)

Use- case based on two example
datasets from EBRAINS

hitps://search kg ebrains eu/ir
-bba5-4611-H957-bb6feb631391

hitps://search kg,ebrains.eulir ces/Dataset/712

-8381-48f7-bd4d-f7a66afadd79

Pipeline can be used for the
dataset collections of
electrophysiology and
two-photon microscopy users

—_—
—_—
—_—
—_—

(%] 88

v 9

v 6

The design of the pipeline aims at interfacing
a variety of general and specific analysis and
processing steps in a flexible modular

w

S EBRAINS

~}

manner.

Vi

Pipeline
executed in:

lab.ebrains.eu
° o

jupyterhub
N d

Using the
following tools:

neCe==

snakemake

Use Case SGA2-SP3-002 KR3.2: Integrating multi-scale data and the output of

simulations in a reproducible and adaptable pipeline.

https://wiki.ebrains.eu/bin/view/Collabs/slow-wave-analysis-pipeline

Gutzen, De Bonis, Pastorelli, Capone, De Luca, Denker, Grin, Paolucci & Davison.
https://www.youtube.com/watch?v=uuAiY6HScMO

Analytical pipeline

Modality specific

Data entry

E.g:

- Configuration
- Roi_selection
- Background_removal
- Normalization

- Frequency filter

Preprocessing

The modules of the pipeline makes it
possible to adapt to diverse types of data
(e.g., electrical ECoG, or optical Calcium

Research
domain
specific

Trigger Detection

E.g.
- Transformation
- Detection

Research
subdomains
pecific

Wavefront
Detection

E.g:
- Trigger filter
- Wave filter

Research
question
specific

Wavefront
characterisation

E.g.
- Velocity
- Direction

This makes the analyses a) more reproducible

and b) comparable amongst each other since
they rely on the same stack of algorithms and

Imaging recordings) and to different analysis any differences in the analysis are fully

questions.

transparent.


https://wiki.ebrains.eu/bin/view/Collabs/slow-wave-analysis-pipeline
https://lab.ebrains.eu/

