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Fully understand the 
molecular pathogenesis 

of unsolved RDs

Facilitate timely diagnosis 

and optimal delivery
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14+ datasets scattered across country in silos

Much of the data is difficult to discover or share

Over 50% are still unsolved

Joint analysis is difficult 

Our challenge

Circa 2011; Toronto, Canada
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Statistics Canada estimates Q4 2018 

Canada: 37,242,571

An estimated 10,000 rare disease patients meet criteria for GWS/year

Our opportunity



Our goal
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Diverse data types:
structured phenotype 

family history data 

2D and 3D facial photos

genomics + other 'omics 
(transcript/metabol/lipid-ome)

health services data

Linkages to data:
patient-reported data

administrative data

centralize &
harmonize



Lakes

60% of the world’s lake are 
found in Canada

2 million lakes in Canada

60% of the world’s lake are 

found in Canada

Lake Louise, Alberta, August 2018 (photo courtesy of Francois Bernier)



The solution?

A data lake for rare disease research

Genomics4RD
the first Canada-wide data lake for rare disease research



genomics4rd

Genomics4RD launched Feb 2019 8

1. structured & unstructured data

2. tools for researchers

3. unified governance



● clinical phenotype (HPO) and dx (ORDO/OMIM)
● pedigrees

● diagnosis + health outcome surveys

● wes/wgs

● other ‘omics data

genomics4rd
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genomics4rd
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● patient-reported data



● clinical phenotype (HPO) and dx (ORDO/OMIM)
● pedigrees

● diagnosis + health outcome surveys

● wes/wgs

● other ‘omics data

genomics4rd
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● patient-reported symptoms

computer-readable 
metadata to help 

researchers discover and 
access data



Tools to

collect and analyze

these complex data



family historyphenotype

Clinical phenotyping through



Tagging HPO terms for data analysis
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Kernohan et al., Hum Mutat 2018;39:197-201



Genomic investigation

exome/
genome
results

phenotype



scalable variant store and virtual phenotype-based panels

Genomic investigation
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Outcomes and utilization surveys



Patient self-reporting through RareConnect 18



How is access managed?



genomics4rd
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HPC4Health 
Canadian

private health 
cloud



Governance and data access
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● CHEO Research Institute is data custodian
● Platform is managed by Steering Committee + Advisory Board

● Data Access requests are evaluated by Data Access Committee

● Rare disease patient/advocate representation 
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Approved research 
projects

Public access

level 1

“open”

Consortium members

level 2

“registered”

level 3

“controlled”

Full access to structured 
and unstructured data, 
raw sequence, health 
administrative data

Aggregated variants, 
genes of interest, and 

coded phenotypes

Individual-level variants, 
processed -omics data, 

phenotype descriptions, 
and family history



genomics4rd
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Governance framework evaluate consent forms

computable consent and 

data use conditions:

● DUO

● ADA-M



open controlled restricted

genomics4rd
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Still unsolved?



open controlled restricted

genomics4rd
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?

if still 
unsolved



130k+
patients

11k+
unique genes

86
countries
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patients/
families

clinic

research
genomics4rd
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