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Antimicrobial resistance (AMR)Antimicrobial resistance (AMR)

www.nhi.go.kr



AMR is a global public health concern 

Antibiotics and their resistance

AMR is a global public health concern 

www.unep.org
Predicted mortality 



Global AMR responseGlobal AMR response

http://halth.bmz.de



Korea AMR response

National Antimicrobial Resistance Management Program(‘03~’07, ‘08~’12)

1st ~ 8th The Ad hoc CODEX Intergovernmental Task Force on AMR (‘07~’10, ‘17~’21)

2003 2005 2007 2013

Ban of Antibiotics as feed additives
(’05) 28 types→(’11) All types

Veterinary Prescription Duties
(’13) 20 types→(’21) All types

Korea AMR response

National Antimicrobial Resistance Management Program(‘03~’07, ‘08~’12)

The Ad hoc CODEX Intergovernmental Task Force on AMR (‘07~’10, ‘17~’21)

1st National Action Plan(‘16~’20)

2016 2021

Veterinary Prescription Duties
(’13) 20 types→(’21) All types

2nd National Action Plan(‘21~’25)

Food-producing Cooperation

20232017

One Health Cooperation



Next Generation Sequencing (NGS)Next Generation Sequencing (NGS)



NGS is … 
Massively parallel sequencing
 Able to provide a “complete” set of data on the genetic material in sample 
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Visualization
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Massively parallel sequencing
Able to provide a “complete” set of data on the genetic material in sample 

Lokuge L.D.C.S et al., 2018 



NGS, Antimicrobial susceptibility Test (AST)NGS, Antimicrobial susceptibility Test (AST)



As the M&S tool, NGS can

1. Predict AMR with mechanistic information

Not only phenotypically determination (R/S), reveal molecular mechanisms

2. Link the different fields: environment, animals and foods

Not culture-dependent method

3. Allow data storage and accumulation

Possible to save for future analyses  

As the M&S tool, NGS can

Predict AMR with mechanistic information

Not only phenotypically determination (R/S), reveal molecular mechanisms

10

Link the different fields: environment, animals and foods

Allow data storage and accumulation

Possible to save for future analyses  



Bioinformatics, a key of NGSBioinformatics, a key of NGS

Angers-Loustau, A. et al., 2018 



NGS application rules

1. Provide data in well-defined format
2. Provide relevant contextual sample metadata

Chindelevitch, L. et al., 2023

2. Provide relevant contextual sample metadata
3. Make all samples identifiable
4. Provide raw quantitative data for phenotypic AST results
5. Include phenotyping method
6. Share tabular data files in machine-readable format
7. Make raw genomic data available
8. Make genotypic resistance calls in a reproducible manner
9. Report novel resistance determinants in a systematic way
10. Share the data to the fullest extent possible

NGS application rules



NIFDS NGS application
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NIFDS NGS application
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NGS targeted gene panel
NGS based multigene panel for high throughput detection of food

15 Target DNAs
- Campylobacter jejuni (mapA)
- Campylobacer coli (ceuE)
- Clostridium perfringens (cpe)
- Vibrio choleae (ctx)
- Vibrio vulnificus (glnA)

- Listeria monocytogens (iap)
- Bacillus cereus (bceT)
- Yersinia enterocolitica (ail)
- Staphylococcus aureus (coa)
- EHEC (VT1, VT2)- Vibrio vulnificus (glnA)

- Vibrio parahaemolyticus (tdh)
- Salmonella spp. (his)

- EHEC (VT1, VT2)
- ETEC (STh, STp)

- Campylobacter jejuni (hipO)
- Campylobacter coli (glyA)
- Clostridium perfringens (cpa, cpe)
- Vibrio cholera (hly)
- Vibrio vulnificus (vvh)
- Vibrio parahaemolyticus (toxR)
- Salmonella spp. (invA)
- Listeria monocytogens (prfA)

- Bacillus cereus (groEL)
- Yersinia enterocolitica (inv)
- Staphylococcus aureus (femA)
- EHEC (VT1, VT2)
- ETEC (STh, STp)
- EAEC (aggR)
- EPEC (eaeA, bfpA)
- EIEC (ipaH)

20 Target DNAs

NGS targeted gene panel
panel for high throughput detection of food-borne pathogens

15



NIFDS NGS application
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STEC

Comparative Genomics and Characterization of Hybrid pathogenic 

Virulence and transcriptome profile of Hybrid pathogenic 

Correlation analysis between virulence expression and regulatory factors in 

Hybrid Pathogenic E.coli
MFDS1015939
(STEC/ETEC)

Comparative Genomics and Characterization of Hybrid pathogenic E.coli

Virulence and transcriptome profile of Hybrid pathogenic E.coli

Correlation analysis between virulence expression and regulatory factors in E. coli  
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Lactobacillus plantarum, 
Lactobacillus rhamnosus,
Lactobacillus casei, 
Lactobacillus paracasei,
Lactobacillus fermentum,
Bifidobacterium longum,
Bifidobacterium breve
Bifidobacterium bifidum,
Bifidobacterium lactis,
Streptococcus thermophilus

Lactobacillus acidophilus,Lactobacillus acidophilus,
Lactobacillus casei, 
Lactobacillus gasseri,
Lactobacillus plantarum,
Lactobacillus paracasei,
Lactobacillus rhamnosus,
Lactobacillus fermentum,
Lactobacillus bulgaricus,
Lactobacillus salivarius,
Bifidobacterium longum,
Bifidobacterium breve,
Bifidobacterium bifidum,
Bifidobacterium lactis,
Bifidobacterium infantis



THANK YOU!THANK YOU!


