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Land Acknowledgment: NCCID

The National Collaborating Centre for Infectious Diseases is hosted by 
the University of Manitoba. Both the University of Manitoba and I are 
situated on Treaty 1 Territory, the original lands of the Anishinaabe, 
Cree, Oji-Cree, Dakota, and Dene peoples, and homeland of the Métis 
Nation. I am thankful for these lands that I live and work upon as a 
descendant of settlers with European ancestry and with inherited 
responsibilities for the lands’ protection.

As an organization, NCCID recognizes the systemic inequities and 
treaties that have been implemented as part of the process of 
colonization intended to benefit some while harming others. We are 
committed to working with our partners towards reconciliation and we 
strive to honour the lands and their original caretakers in our work.
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Housekeeping

• Seminar recording and presentation slides will be available shortly 
after the seminar at the NCCID website: https://nccid.ca/

• If you have technical problems with Zoom, please email us at 
nccid@umanitoba.ca

• The chat box for participants has been disabled for this session. 
We will use the chat box to share additional information.

• Please use the Q&A tab to submit your questions for our speakers. 
You can “like” other people’s questions to push them up in priority

Image by macrovector on Freepik
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Accreditation

Surveillance Advances is a self-approved group learning activity 
(Section 1) as defined by the Maintenance of Certification Program of 
the Royal College of Physicians and Surgeons of Canada. 

The seminar series is also approved by the Council of Professional 
Experience for professional development hours for members of the 
Canadian Institute of Public Health Inspectors.

If you would like a letter of participation, please complete the 
survey which will be shared after the seminar.

Image by freepik on Freepik
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Land Acknowledgment: PHAC

I would like to take this time to acknowledge the land that I live and 
work on is the traditional territory of the Wendat, the Anishnaabeg, 
Haudenosaunee, Métis, and the Mississaugas of the Credit First Nation. 

It is home to many First Nations, Métis, and Inuit peoples. I am grateful 
for the opportunity to share their home. 
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Today’s speakers

Dr. Jennifer Gardy
PhD, Bioinformatics

Deputy Director, 
Surveillance, Data, and Epidemiology (Malaria),
Bill & Melinda Gates Foundation
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Dr. Linda Hoang
MD, MSc, DTM&H, FRCPC

Medical Director, 
British Columbia Centre for Disease Control



Today’s speakers

Dr. Jennifer Gardy
PhD, Bioinformatics
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• Deputy Director, Surveillance, Data, and Epidemiology (Malaria), Bill & Melinda 
Gates Foundation

• Leadership team and recent Interim Director, Institute for Disease Modeling 

(IDM), Bill & Melinda Gates Foundation

• Canada Research Chair in Public Health Genomics, British Columbia Centre for 

Disease Control and the University of British Columbia's School of Population 

and Public Health

• 2018 – One of BC's Most Influential Women in STEM by BC Business Magazine 

and one of the Government of Canada's 20 Women of Impact in STEM

• 2021 – Elected to the National Academy of Medicine (pathogen genomic 

epidemiology)

• Award-winning science communicator (The Nature of Things, Daily Planet, 

children's science books)



Today’s speakers
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• Medical Microbiologist, Clinical Professor, and Medicator Director,

British Columbia Centre for Disease Control (BCCDC) Public Health Laboratory 

(PHL)

o Pathogen genomics program for COVID-19 pandemic response measures

• Recent Medical Co-Director, Provincial Infection Control Network (PICNet), BC

o Carbapenamase producing organism (CPO) surveillance program

• Passionate about operationalization of pathogen genomics methods to provide 

a standardized tool informing infection prevention and public health responses 

in BC and Canada
Dr. Linda Hoang
MD, MSc, DTM&H, FRCPC



Jennifer Gardy
PhD
Deputy Director, Surveillance, Data, & Epidemiology
Bill & Melinda Gates Foundation

Strengthening Genomic 
Surveillance for Malaria Across 
sub-Saharan Africa
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Learning Objectives

• Describe the role genomics can play in 
surveillance, strategic planning, and 
commodity procurement in malaria-endemic 
countries 

• Understand the Bill & Melinda Gates 
Foundation’s strategic priorities for malaria 
genomic surveillance

• Articulate some of the challenges associated 
with establishing genomic surveillance 
capacity in sub-Saharan Africa

Image by vectorjuice on Freepik

https://www.freepik.com/free-vector/businessmen-working-woman-big-target-with-arrow-goals-objectives-business-grow-plan-goal-setting-concept-white-background_11668458.htm#page=2&query=learning%20objectives%20illustration&position=22&from_view=search&track=ais


Polling Question

How many SARS CoV-2 genomes 
have African labs sequenced and 
shared globally?

A. <1,000
B. 1,000-10,000
C. 10,000-50,000
D. 50,000-100,000
E. >100,000

Image by freepik on Freepik
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Malaria genomic surveillance (parasites & vectors) can 
inform country planning & resource procurement/allocation

Malaria genomics addresses multiple use cases
Resistance
• Detect/track antimalarial drug resistance
• Detect/track pfhrp2/3 gene deletions
• Detect/track insecticide resistance
• Monitor changes over time in antimalarial 

and insecticide resistance

Transmission:
• Identify local transmission
• Distinguish local from imported cases
• Identify outbreaks
• Quantify transmission intensity and 

changes over time
• Determine connectivity of parasite 

populations

Population dynamics:
• Monitor parasite populations and 

changes over time
• Monitor vector populations and changes 

over time, including A. stephensi and 
gene drive releases

• Survey for variation in vaccine, 
monoclonal Ab, and gene drive target 
sites

Assay Microscopy PCR Serology Amplicon
Sequencing

Whole Genome   
Sequencing

Description • Manual visual examination 
of blood smears using a 
microscope

• Molecular laboratory assay 
used to amplify and detect 
parasite DNA

• Protein-based laboratory 
assay used to detect anti-
malaria antibodies

• Targeted sequencing of the 
parasite or vector genome 
in specific genetic regions

• Broad sequencing of the 
parasite or vector genome 
to identify novel markers

Data 
Generated

• Presence of malaria 
parasite

• Presence of malaria 
parasite

• Emergence of resistance

• Past exposure to malaria 
parasite 

• Population-level 
surveillance

• Resistance in known, 
susceptible regions of the 
genome

• Novel drug resistance 
markers and population 
genetics structures



Malaria genomic surveillance (parasites & vectors) can 
inform country planning & resource procurement/allocation

NMCP Strategy Threat MMS Outputs Impact

Diagnostics

Treatment

Targeted approaches

Vector control

ACT diversification

Chemoprevention

Vaccination

Combination of strategies (NSP)

False negative RDT results

Therapeutic failure

Importation & national sources

Anopheles species ID

Antimalarial resistance

Preventive failure

Vaccine escape

Lack of impact or redundancy

Pfhrp2/3 deletions & non-
falciparum

ACT-R markers & TES genotyping

Genetic relatedness

Species, structure, and 
Plasmodium infection

ACT-R markers

SP/AQ/DHAp-R markers

CSP diversity

Transmission measure

Appropriate diagnostics

Appropriate treatment

Elimination and burden 
reduction

Appropriate vector control tools

Alternative treatment schemes

Appropriate chemoprevention

Adjunct for effectiveness 
assessments

Subnational tailoring



Getting to an ideal future state requires investment across 
multiple thematic areas
MMS today:
• Nascent / catalytic state
• Academic partner led
• Single disease focus
• Largely BMGF-funded

MMS in the future:
• Mature / steady-state
• Public health/gov’t partner led
• Multi-disease focus
• Funded through a variety of sources (domestic & development)

 Operationalize all lab infrastructure and protocols
 Develop cost-effective assays tailored to LMIC needs
 Upskill and train personnel across the continent

 Establish systems for data sharing and dissemination
 Streamline knowledge sharing and processes for NMCP 

decision-making

 Develop multiplex capabilities and assays to test 
across multiple pathogens and diseases

 Harmonize systems and processes to enable cross-disease 
surveillance and MoH decision-making

 Identify additional funders who can commit 
resources to the MMS enterprise

 Design and implement a funding plan to maximize 
sustainability of MMS

 Pilot novel funding mechanisms (e.g., pooled funding 
resources) and scale if successful

 Transition core MMS responsibilities and 
ownership from academia to public health labs

 Empower local and country governments to mobilize 
domestic resources for MMS and broader pathogen 
surveillance

Tools and 
Infrastructure

Cross-Disease 
Integration

Sustainable 
Funding

Public Health 
Ownership

BMGF 
comparative 
advantage

Needs 
alignment 
and buy-in 
from other 
stakeholders









































































Any questions?

Please use the Q&A tab to submit your questions for 
our speaker. You can “like” other people’s questions 
to push them up in priority.

Discussion Period



Closing Remarks



Thank You!

Join us on Tuesday, June 25, 2024 (1:00-
2:00pm ET) for the next seminar!

Please complete our survey that will be shared shortly 
after the seminar. Scan the QR code.

Seminar recording and presentation slides will be 
posted on https://nccid.ca/ within two weeks. 

Visit https://nccid.ca/surveillance-advances-seminar-
series/ for more information about the Surveillance 
Advances seminar series.

https://nccid.ca/
https://nccid.ca/surveillance-advances-seminar-series/
https://nccid.ca/surveillance-advances-seminar-series/
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