
 
 

WORKSHOP OVERVIEW 

Workshop Title An Introduction to Whole Genome Sequencing and its Application in One 
Health AMR Research 
 

Facilitators and contributors 
Details of the individuals leading and 
contributing to the workshop, including: 
• Workshop facilitators  
• Guest speakers or contributors 
• Their roles in the session 
 

Veronica Jarocki, UTS/SAAFE, deliver module 1  
Torsten Seemann, APH/UoM, deliver module 2 
Jake Lacey, APG/UoM, deliver module 3 
Celeste Donato, APG/UoM, deliver module 4 & 5 

Background 
An overview of the context and rationale for 
the workshop, outlining the key issue, 
challenge, or opportunity it addresses, and 
why this topic is timely and relevant. 

 

Whole genome sequencing (WGS) is transforming antimicrobial resistance 
(AMR) surveillance, enabling high-resolution tracking of resistant organisms 
and mobile genetic elements across human, animal, food, and environmental 
sectors. Despite its growing utility, WGS remains underutilised in 
environmental AMR research, where metagenomics has been the dominant 
genomic approach. 
While metagenomics excels at capturing community-level microbial diversity, 
it cannot resolve the host identity of resistance genes, plasmid architecture, or 
transmission linkages — information critical for assessing environmental AMR 
risk and its connections to human and animal health. A key source of 
misinterpretation is the detection of non-mobile, intrinsic resistance genes in 
metagenomic resistome studies, which can inflate perceived AMR risk without 
reflecting genuine transmission potential. 
This workshop addresses a skills and knowledge gap among researchers and 
decision-makers working at the environmental interface of the AMR challenge, 
providing accessible, foundational training in how WGS data is generated, 
analysed, and interpreted in a One Health context. 
 

Workshop Aims 
A description of the purpose of the 
workshop and its intended focus. This 
section highlights what participants can 
expect to explore, learn, or develop during 
the session. 

This workshop aims to equip ECRs, researchers, and decision-makers with a 
foundational, end-to-end understanding of culture-based WGS and its 
application to One Health AMR research. Participants will: 
•  Understand core principles of WGS project design, sampling strategy, 
sequencing platform selection, quality assurance, and bioinformatics analysis 
•  Learn how WGS complements and informs metagenomics-based AMR 
studies, including how to contextualise ARG detection in terms of host 
organism, gene mobility, and clinical relevance 
•  Explore real-world applications through a step-by-step One Health E. coli 
surveillance case study spanning multiple sectors. 
•  Understand the databases, pipelines, and platforms available for accessing, 
analysing, and contributing WGS data for One Health AMR insights 
•  Leave with best practice guidance, key literature, and practical resources to 
support next steps in WGS-informed AMR research 
 

Participant Takeaways 
A summary of what participants will gain 
from attending the workshop. This may 
include new knowledge, practical skills, 
tools, frameworks, or shared resources, as 
well as any tangible outputs (e.g. ideas, 
draft materials, or collaborative outcomes). 
 

 Participants will leave with: 
•  A curated reference list of key literature reviews and methods papers 
covering One Health genomics, environmental AMR WGS, and metagenomics 
interpretation 
•  A best practice one-pager summarising key considerations for WGS project 
design, quality assurance, and transparent reporting in an environmental AMR 
context 
•  An access guide to relevant databases, bioinformatics pipelines, and 
national/international surveillance platforms (including AusTrakka, NCBI 
Pathogen Detection, Enterobase, and PathogenWatch) 
•  Case study materials and associated publications from the APG One Health 
E. coli surveillance program, providing a worked example participants can 
explore independently 



•  A practical summary of how WGS and metagenomics can be used in 
complementary study designs, with guidance on interpreting ARG data from 
environmental samples 
•  Contact and collaboration pathways to the APG/SAAFE team for participants 
wishing to access expertise and/or tools. 
 

Expected Impact 
An outline of the broader value of the 
workshop, including how it may: 
• Influence research, policy, or practice 
• Support collaboration and knowledge 

exchange 
• Contribute to future work or ongoing 

initiatives 

Environmental AMR researchers are increasingly expected to integrate 
genomic approaches into their work, yet many lack foundational WGS training 
and may hold misconceptions about its relationship to metagenomics. This 
workshop addresses that gap directly. Key anticipated impacts include: 
•  Building capacity in the EDAR community: ECRs and researchers will leave 
with the knowledge and confidence to critically evaluate WGS-based AMR 
studies, engage with genomic surveillance data, and make informed decisions 
about incorporating WGS into their research programs. 
•  Improving interpretation of environmental AMR data: A key theme is helping 
researchers understand what ARG detection in metagenomic studies does 
and does not mean. Many resistome studies conflate detection of resistance 
genes with AMR risk, without accounting for gene mobility, host context, or 
clinical relevance. WGS of cultured isolates provides this resolution — 
improving this interpretive literacy across the EDAR community has the 
potential to meaningfully strengthen the quality and impact of environmental 
AMR research. 
•  Fostering cross-sector collaboration: By presenting environmental, clinical, 
and agricultural perspectives through a One Health lens, the workshop 
supports integration across sectors that often operate in silos, providing 
researchers from diverse backgrounds with a shared framework for engaging 
with genomic AMR data. 
•  Strengthening connections to national surveillance infrastructure: 
Participants will be introduced to AusTrakka, the APG program, and associated 
data resources, encouraging contribution to and use of national One Health 
AMR surveillance platforms. 
•  Supporting workforce development aligned with national AMR priorities: The 
workshop aligns with Australian and international AMR action plan priorities 
for surveillance, data integration, and workforce capacity building, 
contributing to long-term resilience in One Health AMR monitoring. 
 

Who should attend? 
Information on the intended audience for 
the workshop, including: 
• Relevant backgrounds, sectors, or 

expertise 
• The level of participation expected (e.g. 

discussion, group work, problem-
solving) 

 

The workshop is designed to be accessible without prior WGS experience. 
Target audience: 
•  ECRs and researchers working in environmental AMR, with prior exposure to 
qPCR and/or shotgun metagenomics 
•  Industry researchers and end-users seeking applied understanding of WGS 
for AMR surveillance and risk assessment 
•  Decision-makers wishing to understand the capabilities and limitations of 
WGS-based AMR monitoring 
 
Engagement format: active listening, facilitated case study discussion, and 
Q&A throughout. 
 

Workshop Schedule and Duration 
A summary of the structure and flow of the 
workshop, including: 
• Key session components 
• Interactive or breakout activities 

Duration: ~3.5 hours  
•  Module 1: Setting the Scene — Why One Health WGS? (30 min) 

- Accessible framing of One Health WGS applications; why WGS 
matters for environmental AMR research specifically 

•  Module 2: From Reads to Results — The Bioinformatics Workflow (30 min) 
- Conceptual pipeline walkthrough accessible to non-

bioinformaticians; QC, assembly, genotyping, resistome annotation, 
phylogenetics; databases, tools, and access platforms 

•  Module 3: WGS and Metagenomics as Complementary Tools (30 min) 
- How WGS informs and contextualises metagenomic AMR data; the 

ARG interpretation problem; paired study design; decision framework 
for researchers 

•  Module 4: Case Study — E. coli One Health AMR Surveillance (aka E. coli 
Retrospective/Prospective studies) (35 min) 



- Step-by-step worked example integrating sampling design, 
bioinformatics, population analysis, and environmental findings; 
insights, limitations, and published outputs 

- Data integration and visualisation (AusTrakka) 
•  Module 5: Frontiers, Pitfalls, and Best Practice (10 min) 

- Common errors, emerging approaches, and best practice summary 
•  Wrap-up, Q&A, and takeaway distribution (5 min) 
 
Key interactive components: facilitated case study discussion, Q&A 
throughout, optional breakout study design clinic. 
 

 

 


