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Advances in One Health-Based integrated source tracking and predictive
early warning of Salmonella across the Animal-Food-Human chain

ZHANG Anyun, LEI Changwei, TANG Yizhi, YANG Xin, WU Ke, CHEN Xuan, WANG Hongning
(Animal Disease Prevention and Green Development Key Laboratory of Sichuan Province, Key Laboratory of Bio-Resource

and Eco-Environment of Ministry of Education, College of Life Sciences, Sichuan University, Chengdu 610065, China)

Abstract: Salmonella is an important foodborne pathogen worldwide. Its cross-host transmission and antimi-
crobial resistance evolution are complex and pose risks to public health and food safety. In this review, the
epidemiological distribution of Sal/monella in animals, food, and humans and its public health relevance are
summarized, with emphasis on the global spread and epidemiology of multidrug-resistant strains and high-risk
clones. Under the One Health framework, recent advances in full-chain Sa/monella source tracking are re-
viewed, including applications of whole-genome sequencing (WGS) , metagenomics, and emerging detec-
tion methods. The central role of multisource data integration and genomic analysis in tracing transmission
routes is described. Strategies for developing predictive early warning systems are also reviewed. Progress in
integrating genomic, epidemiological, environmental, and trade data is summarized, together with the main
approaches and technical frameworks used to build dynamic risk assessment and early warning platforms
based on artificial intelligence and mathematical models. A foundation has been established in China for Sa/-
monella surveillance, full-chain source tracking, and active early warning. However, inconsistent data stan-
dards, limited information sharing, incomplete analysis of transmission chains, and the lack of early warning
mechanisms remain challenges. A unified multisource surveillance and early warning system should be devel-
oped under the One Health framework. This would support a shift from source tracking alone to active early
warning and provide a basis for more targeted Sal/monella prevention and control and improved public health
protection.

Keywords: Sal/monella; One Health; whole-genome sequencing; genomic source tracing; integrated source

tracing; predictive early warning
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Fig.2 Schematic illustration of selected rapid detection platforms for Sa/monella developed by our research team
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