
George F Gao

Applying the One Health framework in 

combating AMR and emerging infections

CAS Key Laboratory of Pathogen Microbiology and Immunology

Institute of Microbiology, Chinese Academy of Sciences



Health  ӯẛ
A state of complete physical, mental and 

social well -being and not merely the absence of 
disease or infirmity



One Health
An integrated, unifying approach that aims to 
sustainably balance and optimize the health of 
people, animals and ecosystems.



Healthy 
Earth

One world one health 
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Global Health
Addressing partnership globally 
in health issues
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Planetary Health
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Universal Health (Coverage)
WHO
Health for everyone
Health for all
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Build a global community of 

health for all 

If we do not hang together,

or most assuredly we shall

all hang separately.

Benjamin Franklin



Globalization has been 
challenged in 

the post -COVID era.



Cell, 2018

To fully understand viral pathogenesis and develop 

effective medical countermeasures, we must strengthen 

current surveillance and basic research efforts!
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Basic research
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Threat of AMR

ü In 2021, there were an estimated 4.71 

million deaths associated with bacterial 

AMR, including 1.14 million deaths 

attributable to bacterial AMR.

AMR Collaborators. Lancet. (2024).
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Salmonella has been listed in the 2024 WHO BPPL

ü Community-acquired pathogens, such as

fluoroquinolone-resistant Salmonella

(typhoidal and nontyphoidal) and Shigella

spp., have risen in the rankings in the 2024

WHO BPPL versus the 2017 version, probably

due to the large disease burden and increasing

resistance of these pathogens in low-income

and middle-income countries.

WHO. 2024.

From 18th to 7th and from 21st to 11th.



ü In 2019, non-typhoidal Salmonella (NTS),

Salmonella Typhi (S. Typhi), and

Salmonella Paratyphi caused 215,000,

182,000, and 2,3300 deaths worldwide,

respectively, according to the estimates of

the Global Burden of Disease (GBD) Study.

Threat of Salmonella worldwide



Threat of AMR

¸ From 2000 to 2018, the proportion of antimicrobials showing resistance above 50% increased from 

0.15 to 0.41 in chickens and from 0.13 to 0.34 in pigs.

¸ China and India represented the largest hotspots of resistance.
Van Boeckel TP, et al. Science. (2019).



Emergence of superbugs



Timeline of PHEICs in this century 

Pandemic 

influenza A (H1N1) 

2009

2009.4.25

polio

2018ï20 Ebola 

epidemic in DRC

2014.8.8

2016 Zika virus

2016.2.1

2019.7.17

2014 Ebola in 

Western Africa

COVID-19

2022.7.23
Monkeypox

Declaration date is WHO time 

2024.8.14



Culturomics + WGS + Metagenomics  

Timely WGS 

and sharing 

4C

Planetary Health

Global Health



Agriculture and Foods
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Nationwide surveillance of AIVs in live 

poultry markets and wild birds across 

China has occurred since 2014



ü The Center for Influenza Research and Early-Warning, Chinese Academy of Sciences surveillance network has been

conducting monthly proactive nationwide AIV surveillance across China since 2014.

ü Here we report that 3,237 of 18,425 samples from poultry were AIV positive (17.57%) between 2019 and 2023, with

H9N2 being the dominant subtype.

Nationwide surveillance of AIVs in live 

poultry markets across China since 2014



ü The Center for Influenza Research and Early-Warning, Chinese Academy of Sciences surveillance network has been

conducting monthly proactive nationwide AIV and virome surveillance across China since 2014.

ü A total of 356 vertebrate-associated viral species (3,755 sequences) were identified, belonging to 14 viral families.

Among them, 306 were novel viruses, exhibiting less than 80% amino acid similarity to known viruses.

Nationwide surveillance of AIVs in wild 

birds across China Host orders : 13

Host families : 26

Host species: 60

Unpublished data



Superbugs are coming!



ü International cross-regional communication

ü Superbugs in the 2024 WHO BPPL

Superbugs are coming!
Surveillance

Basic research



Fighting against ARGs: Nationwide 

surveillance of the flow of antibiotic 

resistance genes from poultry farms to 

live poultry markets



ARGs from poultry farms to LPMs

ü ARG profiles of live poultry markets (LPMs) in 18 provinces of China were mapped.

ü More diversified ARGs in chickens and workers of the LPMs than that in farms and people have no contact with the LPMs.

ü Differentially expressed resistomes in human, chicken, and pig gut microbiomes were revealed.

ü The first chicken gut multi-kingdom microbiome catalog including MAGs and viral genomes was built.



A current genomic catalog of migratory 

bacterial microbiome from wild birds 

across Chinaôs habitats



Diversity and abundance of ARGs in 10 

migratory bird species

ü An overview of the diversity and abundance of ARGs in 10 migratory bird species and highlights the possible 

role of migratory birds as ARG disseminators into the environment.



A genomic catalog of migratory microbiome from 

wild birds across Chinaôs habitats

ü A wild bird gut multi-kingdom microbiome catalog including MAGs and viral genomes was built using 50 species.

ü A total of 5823 metagenome-assemble genomes (MAGs) and 44,974 virus genomes were reconstructed.

ü A total of 774 novel candidate ARGs were discovered using machine learning method. Unpublished data


