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.5 Research challenges through the LMIC lens: Addressing key issues for introducing
next-generation sequencing (NGS) across a One Health continuum in South Africa
Brink A(1), Zemanay W(1), Paul L (1), Marais GJK(1), Patel F(1), Africa S(1), Cole J (2), Eltholth M (2) and Mkrtchyan H (3)
1.University of Cape Town, South Africa, 2. Royal Holloway, University of London, Egham TW20 OEX, UK, 3.University of West London, London, UK
INTRODUCTION

The COVID-19 pandemic starkly illustrates that without significant changes, the threat of both known and ging i ing a ial 'Disease X,' remains
imminent (1). Zoonotic diseases, which constitute more than 60% of known human i i pose ial health and ic burdens globally. In South
Africa, endemic diseases and pandemlc threats such as COVID-19 have exposed vulnerabilities within the health systems, highlighting the need for robust genomic
surveil at the h i i interface. This is particularly crucial given the high incidence of foodborne diseases—WHO estimates that 600 million people
fall ill and 420,000 die each year due to il with an i ic burden of il ly $110 billion (2). Specifically, the dairy sector in low- and
middle-income countries (LMICs) incurs losses up to $95.2 billion annually due to poor farm hygiene and m||k handlmg practices, underscoring the importance of enhanced
survenllance and biosecurity (3). By focusing on integrating a One Health app into g i i in the survei of It and
(AMR) path can begin to address these complex health challenges more effectively, improving dicti and p i ies to
strengthen regional and global health security.
Research _hypothesis: A holistic One Health (OH) systems pp! , ing diverse i (water, air, and surfaces) and ecosystems, W|II enable the
identification of key points of and nodes of i and AMR in SA. Thls requires an ii ing and
on a farm and along the pi { cham of its p! to p! ing plants, to improve early of with epi i ial. The interventions will
h; surveil by linking p to data from hospltallzed patlents, contributing to reduclng food loss, waste, and healthcare costs. This will inform the
of targeted i by ing the and di of across human, animal, and environmental interfaces,
thereby improving public health r and i

Critical issues: Securing funding is critical to ensure all aspects of the work are supported. Adequate consumables must be sourced to facilitate smooth laboratory
operations (directly attributed to funding security). Robust bioi ics support is ial for data analysis, while training is required to equip staff with necessary
skills. Ensuring the proper infrastructure is in place will provide the ion for { and ing skills di ity across the team will enhance collaborative
efforts. Lastly, political willpower is crucial for garnering support and driving the initiative forward at higher levels.

+ ONE HEALTH Initiatives — relatively poorly funded.
Funding + Funding is project-by-project and short-term
- Limitations i y and ive funding (4).
AMR DRIVERS (FARM TO FORK) -~ NGS and equi are
Farming practi « Links to requirement for funding for R&D, training and education, implementation, data
arming practices ) [CEEEEEE analysis systems and curation, industry/government initiatives towards change to|
w facilitate systems.
(U] + Require integrated data tools linking bioi ics pipeline to envi science
2 |Bioinformatics discoveries
w - Data easily by clinicians, veterinarians, scientists and
= + Education of farmers and industry role players (Need EVIDENCE to educate and convince
& |raini role-players about link between AMR and farming practices)
raining
T  Skills diversity (Law and Science)
S . ~ training in sample collection and
+ Mobile laboratories, POC devices, Household survey teams,
> - On-site surveillance activities with player buy-in
o « Training to understand challenges and all role players to involve
Political Willpower
5 & - Enforcement of in-country and cross-border biosafety regulations with trade partners
o « Innovative, targeted funding strategies
o + Development of ONE HEALTH networks though smaller funding calls (5)
w + Facilitating the development of proposals for larger funding applications to implement
S Funding research hypothesis (data generation, analysis, ongoing tools and skills development,
] data dissemination)
. ) + shift towards funding long-term, sustainable partnerships
o AMR microbes shared via trade partners o - LG - 5 P
- + Specific funding for and reg|
= H ° - Smaller, mobile NGS systems (DNA extraction, POC NGS devices (¢,g, Oxford Nanopore
< £ 2 Consumables e o
g p are ools for the
- - 2. Bioinformatics * Dedicated funding towards skills developmem
£ ] - - ——
< .5 ER . - Strategic funding strat for y training with up-to-date access to all
]
0o g€ "l“ £ [UERg relevant tools and systems to analyse big data
s o -
9 5 @ mi‘l o 0% Infrastructure * Use of small, simple, mobile and easy to use devices
a3 o c . 5 o =
> .
(G} <3 & 28 Politcal Willpower © COTinUoUS engagement with politcal role players (local government and higher)
w SE 5 + Policy development
I So &3
= £¢ H + Farmers, Industry and government provided with evidence of the AMR- Industry practices,
B o b optimise buy-in to sustainable practices
E k] g 2 Funding «+ Evidence regarding profit vs sustainability.
e o + Informed role players, community engagement and training
ES E E 17, + Synergistic relationship between farmers, testing facilities, industry and government to
g ] JusE A L
L £ L | consumables. participate in funding initiatives . ) )
o k] 5 § « Enable provision of urveillance, with that can easily be adapted to
8 S new and cheaper NGS methods.
2 o o
2 [ . ing i ive skills (bioi ics, biostatistics, epidemiological modelling, GIS)
< | g
= 5 + Environmental Science: to assess and manage the impact of antibiotic residues and
o resistant bacteria on environment.
\ - Agricultural Science: Knowledge and research of sustainable farming practices and animal
o husbandry, to reduce the reliance on antibiotics
= SUSTAINABLE SURVEILLANCE NEEDED E - Microbiology and Epidemiology: expertise on human disease, clinical practice and AMR,
S [ Sempic cxvaction SopReNGS IR 5 IPC, engagement with general practitioners to inform and improve knowledge and practices
b= e - Data Science and Bioinformatics: Analyse and interpret large datasets, trends in AMR
= > Flongle a patterns, supporting surveillance via GIS etc.
o < * Behavioural Science: Understanding human behaviour and knowledge promoting AMR
P y ! L - C i ion: Raise educate, advocate for policy changes.
o = T - Public Health: To design and implement appropriate education programs, surveillance
w systems, infection control measures.
/ + Medical and Veterinary Expertise: improvement of animal disease practices, IPC and
engagement with farmers to inform and improve knowledge and practices
References + Sustainable funding enable access to point of care testing, with trained, mobile teams on
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UK-South Africa partnership on Biovigilance utilising next-generation
sequencing (NGS) technology across the One Heath continuum \J
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COMMENT Open Access

Advancing one health surveillance in South
Africa

W. Zemanay™", M. Eltholth®, A, Brink” and H. V. Mkrtchyan®

“Comespondence:

W, Zamanay Abstract
Widaad remanay@uct ac.ra Antimicrobial resistance (AMR) and zoonatic diseases are global public health
"National Health Laboratory h ith seri implicati for h R N health
Sarvices, Divison of Medical threats with serious implications for human, animal, and envirenmental health.
Microbioiogy, University of Cape n South Africa, AMR and zoonotic disease outbreaks pose significant threats
IE'WH-"CBPEIG\'}'HES‘T:J;;””FE to public health and food security. Despite a robust AMR surveillance system
epartment of Heal udlies, : N - A A -
Royal Holloway Lnnersty of 'F:r than.heaIth, the ab:ence_o a national routine surveillance program for
Londan, Landaon, UK ivestock hinders a comprehensive One Health (OH) approach. The 2024 UK-
“School of Medione and South Africa workshop in Cape Town convened key stakeholders from human

Blosclences, Unheersity of West

London, Londan, UK and animal health, environmental sciences, and food production to address these

challenges. Discussions focused on integrating OH surveillance, leveraging Mext-
(Generation Sequencing (NGS) for early outbreak detection, and improving food

and water safety. Workshop outcomes emphasized the necessity of cross-sector
collaboration to enhance AMR monitoring and outbreak preparedness. Stakeholder
engagement, particularky within agricultural communities, was identified 2= critical
for OH implementation. Participants highlighted the need for culturzlly sensitive
engagement strategies, qualitative research methods, and policy reforms to drive
adoption. Lessons from tuberculosis (TE) and HIV programs informed strategies

for fostering compliance and integrating OH principles into veterinary education,
particularly in antimicrobial stewardship. Challenges such as resource limitations,
bioinformatics capacity gaps, and resistance to new technologies were addressed
through recommendations for joint consortia, leveraging existing infrastructure, and
targeted training. Aligning OH initiatives with consumer-driven concerns, such as
water quality monitoring, was also identified as a key opportunity. Moving forward,
translating research into action will require sustained collaboration, policy alignment,
and community engagement. Strengthening OH surveillance can enhance South
Africa’s ability to prevent and control infectious diseases, ensuring long-term public
health resilience and food security.

Keywords One health, Community engagement, Next generation sequencing,
Antimicrobial resistance, Early warning systems
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