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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

e Prevention, diagnosis and treatment of a wide range of illnesses

e ~500K people (54% Female, 94% White ; Age 37-81— 57 + 8.2)

e First large sample genotype, deep phenotype, brain imaging

° Quantitative

(o]

O

O

O

Genomics — 488K
Brain MRl — 40K
Heart MRI
Abdominal MRI

e Demographic

(¢]

(¢]

(o]
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° Health

(¢]

(¢]
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Primary demographics
Early life

Education and employment
Geographical and location

Self-reported medical conditions
Cognitive function summary
Diet and alcohol summary
Linked health outcomes

Mental health

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
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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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Global Interoperability cbrain

- Example: Cell Detection
- Scalable Al-based instance segmentation workflow implemented in PyTorch

- Boutiques Descriptor created to define Ul for inference scripts
‘I:I Decrption ¢ oo 2| namitaon 20 | timasubmitnd ¢ | tastupanted 3] 4]

Owner £ T | Execution Server Folbed

bearon Nibi

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

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

User anywhere

Compute performed in Canada

R in the world
Task launched from anywhere || T Parameters tes:

-“'ﬂ& X — Mandatory parameters (v]
P . A B Mandatory parameters
. vy 5y f
A '# 5\0’1 R b
) ‘;?‘ I 3 J Input *
o At AT P o demo3k. tiff -
% ' v

Input filename

Model *
vacumu_CpnResNeXt101UNet-f33b2634bb51f299, pt - |

Model

Optional parameters
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

https://docs.celldetection.org A e o T e, e i v o o

. . . . . . If masks are used, all inputs must have one. out ut accessible from an Where
Eric Upschulte, Stefan Harmeling, Katrin Amunts, Timo Dickscheid, Point masks (—point nasks) P y
Contour proposal networks for biomedical instance segmentation, A ol k.2 kg i i v 1y loceon o aela ' 1
Medical Image Analysis, Volume 77, 2022, 102371, ISSN 1361-8415.
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Highlight Software Tools

/ Genomics/T ranscriptomics\

Cell Ranger
MethylationPipeline
PCEV
ePRS_5HTT
imputePrepSanger

i

160+ Tools
/ fMRI Analysis \ / fMRI Preprocessing \ / Structural MRI \
FSL-MELODIC ABCD HCP Freesurfer-Recon-all
PLSNPAIRS ABCD Infant HCP Recon_all Longitudinal
SPARK ICA-AROMA FSL ANAT
FSL FEAT IR (g 121059, CIVET (including MINC tools)
XCP-D Phys 10 NEOCIVET
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FDT APPIANPET Oxford_asl
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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!
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CONP Canadian Open Neuroscience Platform

PCNO
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http://www.conp.ca/
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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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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“’ 7 Bartha M. Knoppers®"'

Paul Pavlidis'"2"3 , Jean-Baptiste Poline'?, Jane Roskams'>'5 , 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.

scientific data

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*

‘ M) Check for updatea

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)

THE NEURO’S CLINICAL BIOSPECIMEN IMAGING GENETIC (C-BIG) REPOSITORY C-BIG

: ; . ; Repositor
An Open Science platform that promotes the sharing of scientific research to accelerate the discovery of P y
new treatments for neurological disorders benefiting patients worldwide.
WHAT IS THE C-BIG REPOSITORY? HOW DOES IT WORK? WHO CAN ACCESS THE DATA?
= Robustinformed consent procedure Researchers from around the globe can register to access
® Patient’s data and privacy safeguarded data or samples for their research studies via a secure portal.

ds
= Samples are analyzed, curated and catalogued
= Experimental results are eventually returned to C-BIG

‘ N
8 j,ll =

Jason Karamchandani

e 200+ cell lines
e 6,000 donors
' * 120,000 tissue samples
B McGill oz ) wmim
* 105 collaborations in 13 countries

Das Setal. (2022) The C-BIG Repository: An institution-level Open Science platform Neuroinformatics 20: 139-53
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CCNA: The first pan-Canadian study on dementia

Since 2016, over 1,200 participants have been recruited from 32 sites across the country:

Province Cities Site Investigators
BC Vancouver, Robin Hsiung, Teresa Liu-Ambrose,
Victoria Alexandre Henri-Bhargava
AB Calgary, Eric Smith, Richard Camicioli
Edmonton
SK Saskatoon Andrew Kirk
Toronto, Nicole Anderson, Howard Chertkow, James Sahlas,
Hamilton, Alexandra Papaioannou, Jenny Ingram, Sarah Brisbin,
ON Peterborough, Penny MacDonald, Michael Borrie, Elizabeth Finger,
London, Manuel Montero-Odasso, Sandra Black, Mario Masellis,
Waterloo, Carmela Tartaglia, Anthony Lang, Laura Middleton,
Ottawa Quincy Almeida, Stephanie Yamin, Andrew Frank
Serge Gauthier, Vasavan Nair, Simon Ducharme,
Montreal, . . .
Louis Verret, Tamas Fulop, Susan Vaitekunas, Elise
QC Quebec, . - . .
Levinoff, Josée Filion, Philippe Desmarais, Ron Postuma,
Sherbrooke . . .
Marie-Jeanne Kergoat, Sylvie Belleville
NB Saint John Pamela Jarrett
NS Halifax Maia Von Maltzahn, Kenneth Rockwood




Encompasses a wealth of data

AD spectrum

LBD spectrum

. LCCNA-CCNV

. )
2+ annual conference / conférence annuelle

Diagnostic Cohort Time 1| Women |Time 2| Women
Cognitively Unimpaired Group CuU 176 63% 104 74%
Subjective Cognitive Decline SCD 147 66% 43 65%
Mild Cognitive Impairment MCI 275 38% 170 43%
Vascular MCI V-MCI 161 47% 49 43%
Alzheimer's Disease AD 111 43% 69 41%
AD + Vascular profile V-AD 83 49% 31 42%
Frontotemporal Dementia FTD 44 43% 9 44%
Parkinson's Disease PD 83 45% 37 43%
PD with MCI PD-MCI 44 14% 21 29%
PD dementia PDD 17 12% 13 23%
Lewy Body Disease LBD 32 19% 9 22%
Total 1,173 47% 555 49%

COMPASS-ND is notable for its breadth, evidenced by 10 syndrome cohorts and a control group:

;rf.b'i%\ The Comprehensive

~ Assessment of

Y W Neurodegeneration
S vand and

COMPASS-ND

Dementia



Encompasses a wealth of data

CCNA is notable for its depth — in addition to the extensive clinical, cognitive, and
neuropsychological data collected at baseline (Time 1), our study includes:

Neuroimaging Genetics

Objective
sensory
measures

Plasma
biomarkers

Clinically Microbiome
verified samples
diagnoses

Psychosocial and
neuropsychiatric
measures

Study partner
questionnaires

Longitudinal data
collection

Conversational
speech
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The CANadian Openscience Ecosystem (CANOE - an application for rare diseases)

Genomics meets Phenomics: integrated analysis to enhance gene discovery

A. Pan-Canadian Genome Library participating centres B, Current model of the C-BIG Repository

modeling of variants in an interdisciplinary approach

Large-Scale Genomics Resources Current C-BIG Infrastructure

4. J f ) ID  Sex Phenotype siﬁ;fe Imaging Genomics IPSCs
A 1A Pan-Canadian >
o ceiG-001| F Parkinson ¢ oosa6 16 1214 v c_0341
Genome Library| =< disease
R . " cBiG-002| M Alzheimer & 550 NA
Bibliothéque génomique disease
‘f pancanadienne caig-o0a| w | Consenital |, 0|c_oon

Examples of use cases:
@

D Disease Phenomic Genomic Biological Genomic Frequency

Bl i
i o s otype enomics [PSCs
Category  Data Data  Material  Assessment Ccn®  Varant  Zygosity o poq YPe  sample B G -
ol wes oose Affected homz child, c.5769del Partinson
- Pher 4| WGS 00 N 3 .22e- pdiacey 2546|1146 1 3 3
CBIG-464 Neurological [Phen 0464| WGS 00464 NA carrier parents SPG11 (p.Ser1923fs) Homz 4.22e-4 CBIG-O0 ¥ s o S 002546 Z14 23| C 0341
. ol o | De novo het child, c116A>G : o :
CBIG772| Muscular |Phen 0772| EXM 00772 | PSCT72 |0 covior sarents [V | (o asnaosen| Het 108e-6 E CBIG-00Z| M '\g:"lm: S.007832 | MG 7004 | EXIA 04631)  NA
El iseas
- Affected het carrier, €16018C>T S
CBIG-893fPadiatric, RarelPhen 0893| WGS 00893 | FB_893 "+ |kmiTz0| Het A .
' - parents unknown (p.Arg5340Ter) T DAY Congenital ma ada1lwas 17100 76
§ CBIG-OC3| M |\ e mation NA G 2491 W3S 121001C 007

B33 B34 E4M4
APOE

N\ D

D. Disease and data versatility of the C-BIG model

Data Expansions in Progress Current Phenotypes Captured

Benefits of Our Approach

71 1) Integration of Single- =110 Neurological Conditions
& P " ._L! Cell Transcriptomics S % Eg Behavioural discrders,
1) Overcoming the European bias of 3) Leveraging interdisciplinary teams 3 congertal malformations, mood
genomics data: increase representation and methods: model genes and - disarders, neurcdegenerative

diseases, developmental disorders

Opportunities for Expansion

of underrepresented populations to
enhance and expedite genetic diagnosis

variants in vitro and in vivo to
functionally validate novel findings

contribute novel genes and

B concer

i i Early Drug Discovery Unit (EDDU) e Cardiovascular
| o ='§ + Centre for Gene Therapy \ —
g | W g
% . m° g ‘& Lung and Respiratory
g o #  2) Expanding global-resources: \ Srmannes
H <

variants to identify additional
samples and disseminate data

dapted from: Martin et al. 2019, Nat Gen
VCF 3 VCF 3
European Non-European
Genome Genome
~50 candidate =500 candidate
variants to variants to
resolve resolve

\ Matchmaker
MATCHER Exchange

Disease-
Specific
Genomics
Initiatives

CONP
PCNO

q-
4-
q-

J A Autoimmune
v . Diseases

“ Metabolic Diseases

Skeletal Muscular
Conditions
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g What is the GBC?

An organization for “democratization” of brain mapping
practices into Low- and Middle-Income Countries(LMICs).

Start with EEG: inexpensive and high temporal resolution

GBC goals

» increased access for LMIC to neuroelectrophysiology data, tools, methods, infrastructure
« collaborative neuroscience

» Dbest practices for international open science

» applications for disease/disorder discovery

» equitable global mental health
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é& Why is ARCHIMEDES Strategically

Important for Canada?

AL ARCHIMEDES

Purpose Collected
Health Research Data
Prospective cohorts
Biospecimens, Behavioural,
Lifestyle, Patient Outcomes

<

Discovery, Innovation,
Therapeutics, Commercialization

¢ ) GEMINI

Clinical Health
Data
Administrative health records
Diagnoses, Procedures,
Prescriptions, Clinical history

<

Health Resource Allocation and
Health Systems Improvement

o Canadian Institute
E for Health Information

anada’s Healt ata Landscape needs

Cross-Sectoral Collaboration 37



AL ARCHIMEDES

www.archimedesdata.ca
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Cohort demographics

Diagnostic Cohort Time 1 | Women
Cognitively Unimpaired 176 63%
Subjective Cognitive Decline 147 66%
Mild Cognitive Impairment (MCI) 275 38%
Vascular MCI 161 47%
Alzheimer's Disease (AD) 111 43%
Vascular + AD (Mixed dementia) 83 49%
Frontotemporal Dementia 44 43%
Parkinson's Disease (PD) 83 45%
IPD with MCI 44 14%
|PD dementia 17 12%
Lewy Body Disease 32 19%
Total 1,173 47%

. LCCNA-CCNV

. )
2+ annual conference / conférence annuelle

Urban 59% Ethnicity Ratio
0,
Suburban 31% White 89%
0,
Rural 10% Visible minority | 11%
Education Age Years
Some Mean 77.9
primary or Hiah
high school scll19c>ol Stdev 7.8
7% diploma

12%

University
(graduate
studies)

University

29% (undergraduate

studies)
26%

e

f;r’:,ﬂ The Comprehensive
P Assessment of

l/‘f’ 3 } Neurodegeneration
S vand and Dementia

COMPASS-ND



Clinical assessment

This extensive evaluation has instruments spread out over multiple visits and take-home questionnaires:

Sociodemographic Information

©)

O OO0 OO0

Birth, sex, handedness
Languages
Living situation, partner status

Reproductive history
Education, employment, income

Driving history

Psychiatric Assessment

O
O

Geriatric Depression Scale

Generalized Anxiety Disorder
7-ltem Scale

Medical and Family History

©)

O OO0OO0OO0

Current medications
Past medications
Medical history
Mental health history
Surgical history
Family history

General Health Assessment

O Anthropometry
Vital signs
Health status
Self-perception
Constant fatigue

O__Grip strength

©)
©)
©)
©)

O Vision
O Hearing
O Olfaction

O Nutrition
O Oral health

O 3Ieep

Physical activity
Falls and balance
Pre-gait assessment

O
O
O
O Gait assessment

OO O0OO0O0

Social network

O O OO0 O 0O

Hobbies and leisure activities
Smoking

Alcohol consumption

Activities of daily living
Instrumental activities of

daily living

Mayo Clinic Fluctuations Scale
Quality of life

End-of-life care

Caregiving assessment

Social support

Social activities

Adverse Childhood Experiences
Questionnaire

pva The Comprehensive
T~ Assessmentof
ration

Neurodegene!
and Dementia

COMPASS-ND



Clinical assessment

This extensive evaluation has instruments spread out over multiple visits and take-home questionnaires:

Disease Signs, Symptoms, and Onset
O Initial symptoms and disease course
O Signs and symptoms

Physical and Neurological Assessment
O Physical exam
O Neurological exam
O Hachinski Ischemic Score
O Clinical Diagnosis Confirmation

Lewy Body Spectrum Disorders Assessment
[PD, PD-MCI, PDD, LBD only]
O Freezing of Gait Questionnaire
O Schwab & England Activities of Daily Living Scale
O Parkinson's Disease Quality of Life Questionnaire
MDS - Unified Parkinson’s Disease Rating Scale
(UPDRS)

Primary Informant Assessment

©)

O OO0OO0OO0OO0OO0OO0

O O

General information

Behavioral Inhibition Scale

Interpersonal Reactivity Index

Revised Self-Monitoring Scale
Neuropsychiatric Inventory — Questionnaire
Apathy Inventory

Activities of daily living

Instrumental activities of daily living

Schwab & England Activities of Daily Living Scale
[PD, PD-MCI, PDD, LBD only]

Quality of life
Caregiving assessment

The Comprehensive
) Assessmant of

AV L Neurodegeneration
and Dementia

COMPASS-ND



Expanding biosample analyses available to researchers

eneral nhea . . plomarkers
O CBC, electrolytes O Adrenocorticotropic hormone O Amyloid B1-42 O Amyloid B1-40
O Creatinine, urea O Androstenedlone O Phosphorylated tau 181 O Amyloid R1-42
O Liver function O Cortisol _ O Total tau O Neurofilament light chain
O B12 8 Dehydroepiandrosterone sulfate O Alpha synuclein O Glial fibrillary acidic protein
O Calcium DHT O Phosphorylated tau 181
O Albumin O Estradiol
O 25-OH vitamin D level O Estrone sulfate In the works:
O Ferritin O Follicle-stimulating hormone
O Glycosylated hemoglobin O  Free thyroxine (T4) o
O Insulin level O Luteinizing hormone NULlSASeq Neuro 220 Panel
O Glucose O Progesterone
O Homocysteine O Prolactin
O CystatinC O Sex hormone binding globulin
O VEGF O Testosterone . el Patholtogical
O Thyroid stimulating hormone ® Death aggrr:g:t?on
Inflammation L 5 29
O IGF_1 OXIdatlve stress Proteins Proteins .
) ) Synaptic and
O TNF-alpha O VitaminE Inflammation neuronal
O Interleukin-6 O Alpha-1antitrypsin B —— 026 | defects
O C-reactive protein O Biliverdin Neurodegenerative
O Ferritin PR
. o . 9 Neuro 220 17
Llpldomlcs . . L. DNA and Proteins Proteins Abertaiit
O Total Cholesterol Synaptic function, plasticity RNA defects proteostasis
O Triglycerides O BDNF levels 7 5
O HDL-C
O LDL-C Altered energy Cytoskeletal
o) Apo A-l, ApoB homeostasis abnomalities chfs%%ég



Genetic analyses

* Genetic analyses were run on blood and saliva using lllumina’s Neuro Booster Array
(75,000 single nucleotide polymorphisms, or SNPs, important in investigating NDDs),
centered on the backbone of the Global Diversity Array (>1.8M SNPs)

* Genes of interest include:
O TREM2 (inflammatory pathways, phagocytosis, microglial clustering)

O TOMMA40 (mitochondrial protein transport role)
O APOE (implicated in AD)

* 390 other risk genes for AD, PD, LBD, and FTD

* Polygenic risk and hazard scores for Alzheimer’s disease and Parkinson’s disease will
also be generated from the data

s T nsive
Asse: t of
I W LS Neurodegenerat ion
'CC N} \ ° CC NV and Dementia

"+ annual conference / conférence annuelle COMPASS-ND




Hypothetical vs. data-driven models of LOAD progression

Max

Biomarker abnormality

Jack C et al. 2010,2013 lturria-Medina Y et al., 2016
b)
A — CSFAB, e
Amyloid PET _:I:;jz:rsm
— (SFt .
. > | =
Cognitive impairment ﬁ 0.75 Memory
= CSF AB42
Dementia 5 CSF tau //
5 — CSF ptau / ———————
< . o
w
& g /
& =

& ©
5 Z
fn0.2s //

//
> 0 1 !
Time HG EMCI LMCI LOAD

Disease progression with Aging

Main differences:

m) (A) Absence of a vascular component, assumption that A, is earliest biomarker.

(B) Vascular dysfunction is earliest pathological event, followed by A, deposition.

(A) CSF A, and tau are the two major proteinopathies.
R

=

(B) Not among the earliest/strongest altered proteins (abnormality positions 85, 41).

(A) Cognitive decline only detectable at advanced stage.
(B) Cognitive changes observable in parallel with alterations in primary factors.

Iturria-Medina Y et al. (2016) Nature Communications



CBRAIN canadian Distributed Neuroimaging Platform
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