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Critical incentive gap between 
academic software development and 

public health applications

Need for a community-driven open 
model, for public health 

bioinformatics

Vision
a modular and scalable open-

source platform for public health 
bioinformatics. Architecture, 
APIs, ontologies, standards.

2019 - 2024



PHA4GE embedded in a Public Health setting
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Data-driven public health decision making
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Technical Working Groups:

Pipelines & 
Visualisation
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Data
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Ethics & Data 
Sharing
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Workforce
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Artificial
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Data
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Strategic 
Actions

Sustainability

Lead best practice 
implementation for public 

health laboratories 

Human capital development 
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Data Structures Working Group

Simon Fraser
University
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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

622-23 July 2024, Washington DC, USA

Contextual data is critical for interpreting SC2 sequence data



Private databases:
Public databases:
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Data structure variability in local databases propagates to public Repo 

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



SARS-CoV-2 Domain Content
• Repository accession numbers and identifiers
• Sample collection and processing  
• Host information
• Host exposure information
• Host reinfection information
• Host vaccination information
• Sequencing methods
• Bioinformatics and quality control metrics
• Lineage and variant information
• Pathogen diagnostic testing details 
• Provenance and attribution

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

PHA4GE SARS-CoV-2 Specification
https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification 8

The SARS-CoV-2 Contextual Data Standard 



• Standardized 
collection template 
(colour-coded, 
yellow=required, 
purple=recommended, 
white=optional)

• Pick lists: standardized 
terms

• Structured formats e.g. 
for dates

• JSON schema
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Putting standards into practice: Template and standard terminology
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• Reference guide: field labels, 
definitions, guidance, expected values

22-23 July 2024, Washington DC, USA

Guidance documentation



https://www.protocols.io/workspaces/pha4ge

• 7 public repository 
submission protocols 
(GISAID, NCBI, EMBL-
EBI) on Protocols.io

• PHA4GE-adapted 
submission forms

• instructional videos

Different repositories have different fields, but PHA4GE helps standardize what goes 
into those fields
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Protocols to mobilize harmonized data
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Pipelines & Visualisation Working Group

Co-chairs
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Public accessible 
Repositories

Semantic versioning of 
stable releases

Workflow management 
systems

Packaged software

Pipelines & Visualisation Working Group

https://www.pha4ge.org/
https://www.github.com/pha4ge
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Public Health Implementation

https://www.pha4ge.org/
https://www.github.com/pha4ge


https://www.pha4ge.org    | https://www.github.com/pha4ge    | 15@pha4ge

Thank you
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Extra slides for the audience after the participants
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237 members:
63 – Africa

82 – North America
61 – Europe

17– Asia
8 – Oceania

5 – South America

Sustainability

22-23 July 2024, Washington DC, USA
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Leading Best Practices
In Progress

Data structures WG
• Data Object Model Paper
• SARS-COV-2 Primer standardization paper
• AMR hAMRonization tool paper

Ethics and Data Sharing WG
• Systematic review paper in progress

Pipelines & Viz WG
• Influenza: Guidance Document in progress covering seasonal and veterinary
• HIV, m.TB, Wastewater Sequencing Guidance Documents in progress.
• Identifying SC2-Recombinants, SC-2 Omicron, MPXV Bioinformatics Solutions
• SC-2 Quality Control Guidance Document

Infrastructure WG
• Framework for Compute infrastructure for Pathogen Genomics Laboratories in progress

https://www.pha4ge.org/
https://www.github.com/pha4ge
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Leading Best Practices
Published since 2022

• Future-Proofing & maximizing the utility of metadata:…
• https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giac003/6529104

• Framework for the promotion of ethical benefit sharing…
• https://gh.bmj.com/content/7/2/e008096

• Omicron variant guidance document
• https://github.com/pha4ge/pipeline-resources/blob/main/docs/omicron-resources.md

• Identifying SC2 Recombinants Guidance Doc
• https://github.com/pha4ge/pipeline-resources/blob/main/docs/sc2-recombinants.md

• SC2 Quality Control Document
• https://github.com/pha4ge/pipeline-resources/blob/main/docs/qc-solutions.md

• Proposed Standards for Public Health Bioinformatics Software
• https://github.com/pha4ge/pipeline-resources/blob/main/docs/pipeline-standards.md

https://www.pha4ge.org/
https://www.github.com/pha4ge
https://academic.oup.com/gigascience/article/doi/10.1093/gigascience/giac003/6529104
https://gh.bmj.com/content/7/2/e008096
https://github.com/pha4ge/pipeline-resources/blob/main/docs/omicron-resources.md
https://github.com/pha4ge/pipeline-resources/blob/main/docs/sc2-recombinants.md
https://github.com/pha4ge/pipeline-resources/blob/main/docs/qc-solutions.md
https://github.com/pha4ge/pipeline-resources/blob/main/docs/pipeline-standards.md
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Subawards

Focusing on AMR, SARS-CoV-2 and Ethics & Data Sharing themes

Botswana
Ethiopia
Kenya
Malawi
Nigeria
South Africa
Sudan
The Gambia
Uganda
Zimbabwe

Cambodia
Congo
DR Congo
Fiji
Malaysia
Nepal
Pakistan
Philippines
Zambia

https://www.pha4ge.org/
https://www.github.com/pha4ge


Framework for sharing data during outbreaks
https://ethics-forum.pha4ge.org/

Ethics and Data sharing Working Group
Nicki Tiffin (UWC, SA)
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ELSI subgrants

Democratic Republic of Congo & Gabon:
(Ethics Training)

Setup, run dedicated online ethics training 
resources 

Zimbabwe:
(Scientific Citizenship)

Videos made by local researchers targeting 
school learners using local language

Kenya:
(Ethics Implementation)

Engage with ethics review boards  - review of 
genomic research applications

Nigeria:
(Community engagement)

Vaccine Hesitancy in Nigeria
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