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AMR, AN IMPORTANT PUBLIC 
THREAT
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ONE HEALTH, ONE 
RESISTANCE

McEwen SA, et al. Microbiol

One Health is the collaborative effort of multiple health science 

professions to attain optimal health for people, domestic animals, 

wildlife, plants, and our environment. The drivers of antimicrobial 

resistance include antimicrobial use and abuse in human, animal, and 

environmental sectors and the spread of resistant bacteria and 

resistance determinants within and between these sectors and around 

the globe. 





ANTIBIOTICS EVOLUTION

Less and less antibiotics were 
discovered and  approved

Raphaël E. Duval et al. Mo



ANTIBIOTICS AND AMR
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Antimicrobial resistance (AMR)occurs when microorganisms 
such as bacteria, viruses, fungi and parasites change in ways 
that render the medications used to cure the infections they 
cause ineffective.

Antibiotic resistance (AR)occurs when bacteria change in 
response to the use of antibiotics used to treat bacterial 
infections (such as urinary tract infections, pneumonia, 
bloodstream infections) making them ineffective.

Antibiotic resistance gene (ARG)give contribution to bacterial   

antibiotic resistance or non-sensitive.

What is AMR and ARG

WHO. 2017. 



What is AR and ARG

Mahizan NA, et al. 2019. Mol
Partridge SR, et al. 2019. Clin



Types of AR Mechanisms

• Acquired resistance
– Target modification
– Decreased intracellular drug accumulation
– Antibiotic inactivation
– Coexisted  and complex

• Intrinsic resistance



Types of AR Mechanisms
Antimicrobial 
agents

Target 
modification

Decreased intracellular drug 
accumulation

Antibiotic 
inactivation

Aminoglycoside
s

rmt, nmp aph, aac, ant

β-lactams mec bla
Carbapenems bla
Colistin mcr
Fosfomycin fos, fom
Glycopeptides van
Lincosamides lnu
Macrolides erm, car(B), 

mdm, tlr, lrm, 
srm, lmr, myr

mef(A), car(A), msr(A),
msr(B), ole(B), ole(C), srm(B),
tlr(C), vga, vga(B)

ere, vgb, mph, vat

Oxazolidinones cfr, optrA
Quinolones qnr qepAB aac(6’)-Ib-cr
Phenicols cfr floR, cmlA, fex cat
Pleuromulitins msr(A), msr(SA), msr(SA)’,

msr(B)
ere,vgb,vat



ARGs detection

• The use of PCR and related methods to 
detect the presence of ARGs in a bacterial 
isolate or even in samples from different 
environments is commonplace

• SybrGreen qPCR
• High-throughput qPCR assay by probe 

mothod
• Taqman-MGB
• int1, ISCR1, bla genes, mcr, cfr, qnr,
• aac(6’)-Ie-aph(2’)-Ia ,armA, fex,
• optrA, aac(6’)-Ib-cr …



AGR harboring recombinant plasmids  con
blaNDM

y = -3.470x + 43.73
R2=0.995，
efficiency=107.2

blaKPC
y = -3.343x + 43.77
R2=0.997，
efficiency=102.4

y = -3.343x + 43.77
R2=0.997，
efficiency=102.4

blaVIM

blaIMPA
y = -3.551x + 46.85
R2=0.997，
efficiency=87.5

blaIMI
y = -3.802x + 49.85
R2=0.999，
efficiency=83.2

y = -3.519x + 45.50
R2=0.999，
efficiency=92.3

blaOXA‐48like



High-throughput qPCR assay by using 
integrated fluidic circuit（IFC）

Microfluidics methdos

Lab on a chip



Target ARGs developed by high-
throuput qPCR assay



Plasmid standard curves of high-throughp



Sensitivity rate

SEN=99.30%

specificity rate
SPE=98.08%

positive predictive value

PPV=95.31%
negative predictive value

NPV=99.79%

on of high-throughput qPCR assay for ARGs



ARGs detection by high-
throughput qPCR in China
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2017无锡B 2017无锡W 2018自贡腹泻 2018自贡体检 2018无锡 2019无锡

Data unpublished



Summary

• AMR, an important public threat

• Antibiotics, AMR and ARG

• Types of AR Mechanisms (AGRs) 

• qPCR methods for ARGs detection

• High-throughput qPCR assay for 

ARGs detection
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