AL ARCHIMEDES

A pan-Canadian health care data platform

Alan Evans, PhD, OC, FRS, FRSC, FCAHS, FCAS
Montreal Neurological Institute/McGill University

UNIVERSITY OF OTTAWA INTERCONNECTOME

HEART INSTITUTE FI CGILL CENTRE COEUR-CERVEAU . ﬁ

INSTITUT DE CARDIOLOGIE r INTEGRATIVE BRAIN-HEART %/ M‘ G ll I | e U ro i l ] Ott \J \/

DE L'UNIVERSITE D'OTTAWA 5 = =E==== NEUHDSCIENCE INTERCONNECTOME "v 1 a a




ARCHIMEDES

www.archimedesdata.ca

The Advanced Research Collaboration for Health
Integration, Medical Exploration, and Data Synthesis
(ARCHIMEDES)is a multimodal informatics

infrastructure that provides users with access to

curated and federated health data, with open - access
repository and advanced predictive analytics functionality
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Multi-modality, multi-lingual, multi-timepoint, multi-site
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UKBiobank at HBHL

Prevention, diagnosisand treatment of awide range of illnesses
~500K people (54% Female,94% White ; Age 37-81Y 57+ 8.2)

Firstlarge samplegenotype, deep phenotype, brain imaging

Quantitative
z Genomics Y 488Ks3
3 Brain MRI Y 40Ks3
3 Heart MRI 3
z  Abdominal MRI 3
Demographic 3
3 Primary demographics 3
3 Early life
3 Education and employment
3  Geographical and location
Health
3 Self-reported medical conditions
z  Cognitive function summary
3 Diet and alcohol summary
3 Linked health outcomes
3 Mental health
3 Physical measure summary

Brain MRI (N ~ 40,000)
Structural MRI -T1
Structural MRI -T2/FLAIR
Susceptibility weighted brain images
Multiband diffusion brain images
Functional brain images - resting
Functional brain images - task

HEALTHY BRAINS

g

FOR HEALTHY LIVES

Markers within
genomic regions of

: ; interest
Socio-demographics
and lifestyle factors ED EI h Bare and_ ~47,000
coding variation
i ; Markers relevant to
Brainimaging (MEH) ~125,000 specific phenotypes
Cognitive tests p 495 000 ypP
Hearing and eyesight . s ' i
el G O UK Biobank\Axiom
genotype array
Linked to:

Electronic health records
Death register
Cancer register

Genome-wide
coverage for improved

. performance of array-based
+ / imputation
~630,000
Heart and
lung function

measures

Ge

Biological samples
(blood, saliva, urine)

/)

Physical activity
monitoring

ED\

Heart and body ED ::/),
imaging (MRI) ( ';‘/ Biochemical
markers

Whole body dual-energy
X-ray absorptiometry
of bones and joints

Body size and
impedance measures

Bycroft, Clare, et al. "The UK Biobank resource with deep phenotyping and genomic data." Nature 562.7726 (2018): 203.
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Connected Resources cbrain
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Alliance of Canada User Growth
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Global Interoperability cbrain

- Example: Cell Detection
- Scalable Albased instance segmentation workflow implemented inPyTorch
- Boutiques Descriptor created to define Ul for inference scripts
‘I:I Dectption ¢ HJ

Owner £ T | Execution Server Folbed

celldetection 0.4.9 bcaron Nibi mpleted MainStore 2025-10-16 22:39:53 EDT 2025-10-16 23:03:14 EDT .

User anywhere

Workdir ar(Hlvmg status symbols: >: On Cluster V: As File

Compute performed in Canada

) in the world
TaSk |aunChed from anywhere Task Parameters telp) :

ETF 0 = ——
it ﬁUﬁ& » Mandatory parameters
PR K i ' " Mandatory parameters
i) 3 ‘; j (¥ P 1
i 5 ?"ﬁ i 3 J Input *
Ty LS TR <
Loy e, | ety )

demo3k.tiff

Input filename

Model *
vacumu_CpnResNeXt101UNet-f33b2634bb51f299, pt - |

Model

Optional parameters v
Optional parameters

Inputs method (—-inputs_nethod)

Method used for loading non-hdf5 inputs.

Input dataset (—-inputs_dataset)

Dataset name for hdf5 inputs.

Masks (--mas| ks)
L1 -1

A mask determines where the model searches for objects. Regions with values <= Oare ignored

https://docs.celldetection.org
Output accessible from anywhere

EricUpschulte, Stefan Harmeling, Katridmunts, TimoDickscheid e et

Contour proposal networks for biomedical instance segmentation, A o e T g e e 30 G sn o st 14
Medical Image Analysis, Volume 77, 2022, 102371, ISSN84361
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Highlight Software Tools

/ Genomics/Transcriptomics\

Cell Ranger
MethylationPipeline
PCEV
ePRS _5HTT
imputePrepSanger
GATK SelectVarian)

160+ Tools
/ fMRI Analysis \ / fMRI Preprocessing \ / Structural MRI \
FSEMELODIC ABCD HCP FreesurferReconall
PLSNPAIRS ABCD Infant HCP Recon_allLongitudinal
SPARK ICAAROMA FSL ANAT
FSL FEAT i Rl E0) CIVET (including MINC tools)
XCRD Phys 10 NEOCIVET
MBI k MRIQC / BigBrainWarp
/" Tractography [ PET Y i Spin Labeling\
FDT APPIANPET Oxford_asl
Tractoflow ExploreASL
QSlprep
NDMG
Data Conversion and Data Handling Tools Statistics
Dcm2mnc, Minc2analyze, Mnc2nii, Decm2nii, Fdf2dem, Fdf2sdt, RANDOMIZE

Dicom2hrrt, SimpleFileExtractor,SubfolderFileExtractor
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Datalad Integration

Datalad is a Python tool that builds on top of git-annex and extends it with an intuitive command-line
interface to enable transparently operating and managing data.

A CBRAIN Datalad DataProvider allows data from any Datalad repository to be imported into CBRAIN for

pipeline execution.
ot Brain-CODE
S : @
-,

+ &

— ABIDE

(O]
Pull data from the Git-Annex Pull data from any
Canadian Open % - Datalad enabled
Neuroinformatics LORIS) mm— )CI |'G e resource
Platform Da Ad

/’
Foons \

If data is in Datalad, it is now automatically available in CBRAIN!




AL ARCHIMEDES Service Interconnections

Data Ingestion

LORIS

Electrophysiology

-

Data Space

il

</> _iii
=S

160+
Standardization

'
NN,

Data Repositories

"3'38,';'5 biobank' Dald

.r/\\\r i' @
ol

C-BIG
OpenNEURO  Repository

Notebooks

o
Jupyter
)

17




|PCNO

R -
OpenNEURO  Repositery

BIIL)
R THE HEALTHY BRAIN
K @ % EBRA!V
/ HPC/Cloud \

3| [
3 |
D
Standardization @
b (A N s,

Data Space / Data Repositories \
'ﬁ'co"‘ * biobank' Patg

AL ARCHIMEDES

[ Interoperability and Federation Layer (GA4GH Standards)
Authentication & Data Discovery Data Access & Transport Workflow Execution
Authorization (Search / Metadata) Data Repository Services and Analysis
(Passports Visas) Beacon APls (DRS) CBRAIN & A WES/TES
,@‘!(’,.. il SecureData

pancanadienne

‘r Bibliothéque génomique 4 H e a I th 2



Canada Networks

D ia
R
C-BIG a8 e

Repository  riuomer

cccccc

CANADIAN

OPEN PARKINSON

NETWORK

e : .
¥ .‘l.\z les soins en autisme

% o
¢ \f\ Care Consortium

e._
? o®.0, ., Réseaupour transforme

% HEALTHY BRAINS ®
FOR HEALTHY LIVES (:. 8. Transforming Autism

MyeliNeuroGene

QK & EEGNet

families * familles

Canadian Consortium
on Neurodegeneration in Aging

CALSNIC



CONP Canadian Open Neuroscience Platform

PCNO
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http://www.conp.ca/

= & & portal.conp.ca
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Privacy Policy Contact Us ?
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About Team Terms of Use
|PCNO

CONP Portal

The Canadian Open Neuroscience Platform (CONP) Portal is a web interface that facilitates open science for the neuroscience community by simplifying global access to and sharing of datasets and tools. The
Portal internalizes the typical data cycle of a research project, beginning with data acquisition, followed by data processing with published toels, and ultimately the publication of results with a link to the original

dataset. Read more
>

The CONP would like to thank its sponsors, national partners and international partners.
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CONP Publications

PLOS COMPUTATIONAL BIOLOGY

PERSPECTIVE

The Canadian Open Neuroscience Platform—
An open science framework for the
neuroscience community

Rachel J. Harding ', Patrick Bermudez 2, Alexander Bernier’, Michael Beauvais 3
Pierre Bellec*®, Sean Hill 5789 , Agah Karakuzu“’" Bartha M. Knoppers®"'

Paul Pavlidis'"'?', Jean-Baptiste Poline'*, Jane Roskams'*'®, Nikola Stlkov“‘ 7,18
Jessica Stone?, Stephen Strother'?, CONP Consortium, Alan C. Evans2*

1 Structural Genomics Consortium, University of Toronto, Toronto, Ontario, Canada, 2 McGill Centre for
Integrative Neuroscience, Montreal Neurological Institute, McGill University, Montréal, Québec, Canada,

3 Centre of Genomics and Policy, Department of Human Genetics, Faculty of Medicine, McGill University,
Montréal, Québec, Canada, 4 Centre de Recherche de I'Institut Universitaire de Gériatrie de Montréal,
Montréal, Québec, Canada, 5 Department of Psychology, Université de Montréal, Montréal, Québec,
Canada, 6 Krembil Centre for Neuroinformatics, Centre for Addiction and Mental Health, Toronto, Ontario,
Canada, 7 Institute of Medical Sciences, University of Toronto, Toronto, Ontario, Canada, 8 Department of
Psychiatry, University of Toronto, Toronto, Ontario, Canada, 9 Department of Physiology, University of
Toronto, Toronto, Ontario, Canada, 10 Canada Research Chair in Law and Medicine, Montréal, Québec,
Canada, 11 Michael Smith Laboratories, University of British Columbia, Vancouver, British Columbia,
Canada, 12 Department of Psychiatry, University of British Columbia, Vancouver, British Columbia, Canada,
13 Djavad Mowafaghian Center for Brain Health, University of British Columbia, Vancouver, British Columbia,
Canada, 14 ORIGAMI Neuro Data Science Laboratory, Montreal Neurological Institute, McGill University,
Montréal, Québec, Canada, 15 Neurosurgery University of Washington, Seattle, Washington, United States
of America, 16 NeuroPoly Lab, Institute of Biomedical Engineering, Polytechnique Montréal, Montréal,
Québec, Canada, 17 Montréal Heart Institute, Université de Montréal, Montréal, Québec, Canada, 18 Center
for Advanced Interdisciplinary Research, Ss. Cyril and Methodius University, Skopje, North Macedonia,

19 Rotman Research Institute, Baycrest, and Department of Medical Biophysics, University of Toronto,
Toronto, Ontario, Canada

* alan.evans @mcgill.ca

Abstract

The Canadian Open Neuroscience Platform (CONP) takes a multifaceted approach to
enabling open neuroscience, aiming to make research, data, and tools accessible to every-
one, with the ultimate objective of accelerating discovery. Its core infrastructure is the
CONP Portal, a repository with a decentralized design, where datasets and analysis tools

arrnce dienarata nlatfnrme ran ha hrnwead ecaarrhad arracecard and charad in arcardanca

n
(GIgA) GigaScience, 2024, 13, 1-7
CIENQE DOI: 10.1093/gigascience/giad114
OXFORD Review

Open Data Governance at the Canadian Open
Neuroscience Platform (CONP): From the Walled Garden
to the Arboretum

Alexander Bernier ~ 1.*, Bartha M. Knoppers!, Patrick Bermudez 2, Michael J. S. Beauvais - 2, Adrian Thorogood “ 4,
CONP Consortium't, and Alan Evans 2

1centre of Genomics and Policy, Department of Human Genetics, Faculty of Medicine and Health Sciences, McGill University, 740, Dr Penfield Ave, suite 5200,
Montréal, Québec H3A 0G1, Canada

?McGill Centre for Integrative Neuroscience, Montreal Neurological Institute, McGill University, Montréal, Québec H3A 2B4, Canada

?Faculty of Law, University of Toronto, Falconer Hall, 84 Queens Park, Toronto, Ontario M5S 2C5, Canada

“#The Terry Fox Research Institute, 110 Pine Ave W, Montreal, Quebec H2W IR7, Canada

*Correspondence address. Alexander Bernier, Centre of Genomics and Policy, Department of Human Genetics, Faculty of Medicine and Health Sciences, McGill
University, 740, Dr Penfield Ave, suite 5200, Montréal, Québec H3A 0G1, Canada. E-mail: alexanderbemier@mail mcgill.ca

1CONP Consortium (listed alphabetically): Brendan Behan, Pierre Bellec, Shawn Brown, David Bujold, Ann Cavoukian, John Clarkson, Samir Das, Emilie
Dessureault, Moyez Dharsee, Erin Dickie, Simon Duchesne, Stephanie Dyke, Ken Evans, Alan Evans, Jennifer Flynn, Nils Forkert, Tom Gee, Tristan Glatard, Richard
Gold, Rachel Harding, Felipe Henriques, Sean Hill, Judy Illes, Jason Karamchandani, Ali Khan, Greg Kiar, Bartha Maria Knoppers, Xavier Lecours, Melanie Legault,
Dave MacFarlane, Cécile Madjar, Roland Nadler, Santiago Paiva, Paul Pavlidis, Jean-Baptiste Poline, David Rotenberg, Marc-Etienne Rousseau, Walter Stewart,
Nikola Stikov, and Elizabeth Theriault.
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Data and Tools Integration in the
Canadian Open Neuroscience
Platform

i Jean-Baptiste Polinel%317 5, Samir Das“’, Tristan Glatard*17, Cécile Madjar*,

 Erin W. Dickie®, Xavier Lecours*, Thomas Beaudry®, Natacha Beck*, Brendan Behan’,
ShawnT. Brown?, David Bujold®, Michael Beauvais'?, Bryan Caron?, Candice Czech?,
Moyez Dharsee!!, Mathieu Dugré®, Ken Evans'?, Tom Gee'?, Giulia Ippoliti**?, Gregory Kiar*,
Bartha Maria Knoppers'?, Tristan Kuehn“, Diana Le'%, Derek Lo“, Mandana Mazaheri®,
Dave MacFarlane“, Naser Muja*, Emmet A. O’Brien?, Liam O’Callaghan?, Santiago Paival**,
Patrick Park'*, Darcy Quesnel®, Henri Rabelais*, Pierre Rioux*, Mélanie Legault®,
Jennifer Tremblay-Mercier'®, David Rotenberg®, Jessica Stone*, Ted Strauss?, Ksenia Zaytseva®,
Joey Zhou®, Simon Duchesne?, Ali R. Khan', Sean Hill® & Alan C. Evans*

We present the Canadian Open Neuroscience Platform (CONP) portal to answer the research
community’s need for flexible data sharing resources and provide advanced tools for search and
processing infrastructure capacity. This portal differs from previous data sharing projects as it integrates
datasets originating from a number of already existing platforms or databases through Datal.ad, a file
level data integrity and access layer. The portal is also an entry point for searching and accessing a large
number of standardized and containerized software and links to a computing infrastructure. It leverages
community standards to help document and facilitate reuse of both datasets and tools, and already
shows a growing community adoption giving access to more than 60 neuroscience datasets and over

70 tools. The CONP portal demonstrates the feasibility and offers a model of a distributed data and tool
management system across 17 institutions throughout Canada.



Clinical, Biological, Imaging, Genetic Repository ( C-BIG)

Jason Karamchandani

A 200+ cell lines

A 6,000 donors

A 120,000 tissue samples

A 105 collaborations in 13 countrie

Das Setal. (2022) The C-BIG Repository: An institution-level Open Science platform Neuroinformatics 20: 1397 53



