
 

 

  

Genomics surveillance of 

antimicrobial resistance and 
emerging pathogens in water samples 

with a One Health lens 
 
 

The last two years have been a stark reminder of the 

potential impact pathogens such as SARS-CoV-2 (COVID 

19) have on our lives. To prepare for future pandemics, it 

is crucial to develop strategies that can prevent, detect 

and reduce the harmful effects of such emerging 

pathogens (EP). 

 

Aside from the challenges that result from (re)emerging 

pathogens, antimicrobial resistance (AMR) is increasingly a 

global concern. AMR is when pathogens such as bacteria, 

viruses and fungi are immune to medication that is 

designed to treat them. Antimicrobials are employed 

throughout our food chain to improve crop yields and 

reduce infections and mortality in all types of industries 

from agriculture to fisheries. Therefore, when designing 

and implementing an AMR or EP detection strategy, taking 

a One Health approach is necessary.  

 

 

 

 

 

 

 

 

 

 

 

 

Source: Centers for Disease Control and Prevention, 
National Center for Emerging and Zoonotic Infectious 
Diseases  

It is estimated 

that AMR is now 

responsible for 
4.95 million 

human deaths 
worldwide per 

year. By the year 
2050, AMR may 

cause more 
deaths per year 

than cancer. 
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A key solution to address the global challenge 

of AMR and EP: Genomics surveillance in water 
 

Genomic surveillance is now widely used to monitor and study the evolution and 

distribution of pathogens, to learn how likely they are to develop AMR, how 

quickly they may spread, and how to best curb the level and frequency of infection. 

As such, genomic surveillance can help in addressing a potential harmful pathogen 

before it becomes problematic on a large scale, as we saw with the COVID-19 virus. 

Wastewater surveillance1 emerged following the pandemic as a practical low-cost 

solution for early and efficient surveillance across the globe, especially when it is 

coordinated, accessible and integrated with other screening methods to inform 

public health. 

 

 
1 Wastewater monitoring comes of age. Nat Microbiol 7, 1101–1102 (2022).  
https://doi.org/10.1038/s41564-022-01201-0 

BUILDING ON GENOME CANADA’S EXPERIENCE AND 
EXPERTISE LEADING CANCOGEN 
 

In April 2020, Genome Canada launched the Canadian COVID-19 Genomics 

Network (CanCOGeN), which mobilized a diverse pan-Canadian network to 

rapidly generate accessible and usable genomic data to inform policy and 

public health decisions. The genomic data generated through CanCOGeN 

became one of the strongest tools for pandemic surveillance—tracking the 

virus’ evolution and the spread of novel variants of concern. CanCOGeN’s 

investment has also strengthened genomic sequencing capacity, skills, data 

sharing and collaboration across the country, bolstering capacity to tackle other 

major public health challenges and future pandemics.  

 

Key learnings from CanCOGeN: 

• There is tremendous value in cross-sectoral collaboration (i.e., between 

the federal government, public health labs, academic groups, and the 

private sector).  

• There is a critical need to advance efficient, sustained, and timely (meta) 

data sharing and data integration practices in Canada.  

• There is a need to concentrate efforts around data access and analytics. 

• This is the right moment to increase our bioinformatics and 

computational biology capacity.  

• There is a unique opportunity to lead on the implementation of a 

coordinated, inclusive and equitable Genome Surveillance strategy for 

detection of AMR and EP in water. 

Building on our work with CanCOGeN, Genome Canada is well positioned to 

drive coordinated pan-Canadian innovation and integration in genomics 

surveillance. 

 

 

 

 

 

 



 

3 

Developing pan-Canadian genomic surveillance 

for EPs and AMR in water 
 

Building on CanCOGeN and adding value to existing federal efforts in AMR and EP, 

we are launching a targeted genomic initiative that will complement existing 

initiatives coordinated by PHAC, CIHR, and others, and will align with the federal 

AMR strategy and the Ministerial mandate around AMR, as well as the Budget 2022 

commitment to invest in genomics surveillance at PHAC. 

 

The Genome Canada strategic initiative will aim at fulfilling the national need for 

coordination and implementation of pan-Canadian genomic surveillance for EPs and 

AMR in water with a One Health lens. We will be launching a four-part initiative 

with a combined total investment of $10 million. The investment will include: 

 

$7 million towards water monitoring.  

This includes the integration of surveillance systems across Canada with the aid 

of federal and provincial laboratories and an Indigenous community-led initiative 

on genomic surveillance in northern/Indigenous populations. 

$2 million towards the development of a pan-Canadian Data Centre.  

This includes the adoption and creation of new technologies designed to help 

harmonize, standardize, analyze, visualize and share water genomic surveillance 

data as well as policy, legal and ethical considerations around data sharing. 

$0.5 million towards genomics in society implementation work.  

This ensures that the data collected and analyzed is used to refine best practices, 

strategies and decisions that inform public health and policy decisions in Canada. 

$0.5 million towards international collaboration.  

This ensures that Canada is leading global discussions on water genomics 

surveillance, in particular around data standards, harmonization and sharing.  

   

Building on existing work and partnering with 

key stakeholders  
 

Genome Canada has engaged with critical stakeholders working in AMR and EP to 

determine how bringing the genomics lens can best add value and complement 

existing efforts, and leverage networks, expertise and skills. Key stakeholders 

include: PHAC, NML, CIHR, CFIA, NRC, IDRC and Agriculture and Agri-Food 

Canada. We have also engaged with global leaders such as the US Centre for 

Disease Control, the EU-funded Joint Programming Initiative on 

Antimicrobial Resistance, the Bill & Melinda Gates Foundation, the World 

Health Organization, and the United Kingdom Research Institute. 

 

 

FOR MORE INFORMATION PLEASE CONTACT: 
 

Koko Bate Agborsangaya 

Program Director, CanCOGeN 

kagborsangaya@genomecanada.ca 

Tel: 613-203-1044 
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