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Sequencing SARS-CoV-2 genomes has helped track the spread of 
the virus worldwide. 

Contextual data

Methods

Lab results

Sample metadata

Clinical/Epi data

Sequence data

Contextual data (metadata) used for 
surveillance and outbreak investigations: 

• characterize lineages and clusters
• identify variants with clinical significance
• correlate genomics trends with outcomes, risk 

factors
• inform decision making for public health 

responses and monitor effects of interventions
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Challenge: How data is encoded impacts how it can be integrated 
and used for analyses.

Specimen:

Patient 
Setting:
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Compare these public datasets:  
• different standards 
• different granularity
• free text
• different formats

Getting the right information to the right people is critical 
during health emergencies.

• Need to share data: within organization, with trusted partners, 
with international agencies/public repositories

• different interpretation
• privacy concerns
• methods
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Different data structures make 
information less interoperable and 

more difficult to integrate. 

That means you need to spend more time and resources 
to clean/re-structure information before you can use it. 



https://www.pha4ge.org | @pha4gehttps://www.github.com/pha4ge |

Data Structures  |   Bioinformatic Pipelines and Visualizations  |  Infrastructure
Public Repositories  |  Reference, QC and Validation  |  Workforce Development

Data Sharing and Ethics | Users and Applications
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https://www.pha4ge.org/
https://www.github.com/pha4ge


• 21 Members (9 countries, 4 continents)
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Data Structures Working Group

Goal: develop/promote data standards
• COG-UK, SPHERES, CanCOGeN, Latin American Genomics 

Network
• identified need for fit-for-purpose contextual data standard 

for SARS-CoV-2 genomics 



PHA4GE SARS-CoV-2 Full Specification 
Content
Repository accession numbers and identifiers
Sample collection and processing  
Host information
Host exposure information
Sequencing methods
Bioinformatics and quality control metrics
Pathogen diagnostic testing details 
Provenance and attribution
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The SARS-CoV-2 Contextual Data Specification Package



• Standardized 
collection template 
(colour-coded)

• Pick lists: 
standardized terms

• Reference guide: 
field labels, 
definitions, 
guidance, expected 
values
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https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification

Template and terminology
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• SOP: how to use 
specification, find new 
terms, highlight 
practical/ethical/privacy 
issues

• Field mapping to 
existing standards: 
highlight alignment and 
gaps

• JSON schema: machine 
readable

https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification

Supporting documentation



https://www.protocols.io/workspaces/pha4ge
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• 7 public repository 
submission protocols 
(GISAID, NCBI, EMBL-
EBI) on Protocols.io

Protocols to mobilize harmonized data
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Uptake: early adopters
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Want to know more?

Stay tuned for 
workshops coming 

soon!
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• contextual data is critical for interpreting genomics 
data/analyses

• specification structures metadata consistently across labs
• share with public repos, trusted partners, use for more 

efficient private analyses
• future-proof metadata

• success depends on community uptake

Summary

Ongoing challenges: trust, equitable data sharing, better 
understanding of risk, co-ordination, sharing mechanisms 
à public health genomics ecosystem
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Thank you to 
the Data Structures WG & friends,

PHA4GE consortium, 
The Bill and Melinda Gates Foundation, 

and to you! 
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