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Housekeeping

1.Session is being recorded
2.Please keep mics muted until Q&A
3.Please put questions in the chat
4.Please keep cameras off if internet unstable/not presenting
5.Keep phone/apps on silent
6.Slides will be made available after workshop
7.If you’d like to tweet #FAIRConvergence
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Who Are We?
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Workshop Overview
1. Public health microbial genomics  
• Importance for COVID-19 response
• Challenges in data harmonization/integration
• Overview of PHA4GE SARS-CoV-2 specification package
• How PHA4GE specification makes genomics contextual data FAIR

2. Demo of spec: putting standards into practice
• from chaos to control
• improving the quality of open data

3. Implementations of specification
• DataHarmonizer (Canada)
• AusTrakka (Australia)
• Boabab LIMS (South Africa)



Microbial genome sequences can used as a 
molecular fingerprint to trace the source of 

infectious disease. 

=
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• Public health agencies exchange 
information about these fingerprints

(Dramatic representation from the movie 
Outbreak)



6

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

Contextual data is critical for interpreting the sequence data.



Sequencing and sharing of SARS-CoV-2 genomes has had many 
benefits during the pandemic. 
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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

Private databases: Public databases:



SARS-CoV-2 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 

Data Sources
• Case report forms
• Public repository requirements
• Existing metadata standards 
• Literature 

Mapping to Standards
• MIxS  5.0
• MIGS Virus, Host-Associated
• Project/Sample Application 

Standard
• OBO Foundry Ontologies



• 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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https://www.preprints.org/manuscript/202008.0220/v1

https://soundcloud.com/microbinfie/26-sars-cov-2-metadata#t=0:00



• as much or as little as you 
want, it’s up to you!

• structure metadata 
consistently across labs

• share with public repos, 
trusted partners, use for more 
efficient private analyses

• future-proof metadata
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How do you use it?
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How does the PHA4GE Spec make public health genomics 
contextual data FAIR?

Findable – every piece of information has a home, one stop shop
• data elements standardized, not buried in methods
• ontologies offer URIs (unique, persistent identifiers)

Accessible – understandable by humans/computers
• spreadsheet and JSON
• protocols for storage in trusted repositories

Interoperable – harmonization across users/standards
• defines data structures for streamlined communication, data 

integration

Reusable - enriched datasets
• genomic information has many uses, enriched contextual data makes 

data fit for more purposes
• spec usage license (CCBY 4.0)
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Putting standards into practice:
How to make data FAIR using the PHA4GE spec

Practical examples
a) Harmonizing variable contextual data
b) How to submit harmonized data to 

NCBI 

Examples of implementation at organizations
a) DataHarmonizer (Canada)
b) Austrakka (Australia)
c) Baobab LIMS (South Africa)

---Quick Q&A---



• Follow us on twitter 
• @BaobabLIMS 

• Online documentation 
• https://media.readthedocs.org/pdf/baobab-lims/latest/baobab-

lims.pdf 

• Website 
• www.baobablims.org 

• Get the code (and more) 
• https://github.com/BaobabLims 

• Send us an email 
• Training – dominique@sanbi.ac.za 
• Helpdesk – help@baobablims.org 
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Summary
• spec for SARS-CoV-2 public health contextual data for 

harmonization across labs and datasets

• future-proof data 

• FAIR: providing consistent structure, human/machine-
readable, encourages data sharing in responsible way, 
linking information using ontologies

• used by members of sequencing consortia

• implemented in different tools/platforms
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Thank you! 



Thank you! 
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Thank you for listening and participating! 
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Get the PHA4GE spec here
https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification

Get the preprint here
https://www.preprints.org/manuscript/202008.0220/v1

Get the DataHarmonizer here
https://github.com/Public-Health-Bioinformatics/DataHarmonizer/releases/

Learn about AusTrakka
https://portal.austrakka.net.au/

Learn about Baobab LIMS
https://github.com/BaobabLims 

Contact us
datastructures@pha4ge.org
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