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Keeping up with the microbes:

Methods for effective
AMR detection.

Why is AMR detection
important?

Antimicrobial resistance (AMR) is

AMR is a rapidly growing
global problem, with
reports indicating:

an emerging public health crisis Over 2.8 million Annual AMR-related
. . . . AMR-related infections deaths are projected to
in which m'croor_gar_]'smS_SUCh occur annually in the . increase almost 70%
as bacteria, fungi, viruses, and United States P e from 2021 to 2050
parasites—acquire antibiotic (CDC 2024). Al h (Naghavi et al. 2024).
resistance genes (ARGs) that ]
enable them to withstand

antimicrobial drugs. As a result,

. . . Nearly 70% of ’ By 2050, AMR is
comt_aattlng these microorganisms infection-causing ) projected to contribute
requires constant AMR bacteria are resistant to to ~20 million deaths
surveillance and new antibiotic at least one medication and over $2.9 trillion
development. (Economou and in healthcare costs

With AMR on the rise, we Gousia 2015). Strains of Neisseria
gonorrhoeae are resistant to

need effective methods to .
. . L. . nearly every available treatment
identify and limit resistant (WHO 2024; Raccagni et al. 2023).

microbes. _. ,

How do scientists detect AMR?

Microorganisms with AMR can be distinguished either by phenotype, such as survival of antibiotic exposure, or
molecular indicators, such as expression of ARGs. While AMR detection strategies constantly evolve, there are
three primary methods used worldwide:

(Uddin et al. 2021).

Bacterial
culture plates

Sequencing

Microorganism samples are grown on Sequencing identifies ARGs or ARG Plate-based qPCR (with 96 or 384 wells)
bacterial culture plates under antibiot- expression in microorganisms as an detects the presence of specific ARG
ic exposure, with surviving microor- indicator of AMR. targets in sample microorganisms.
ganisms considered positive for AMR. .
v’ Covers whole genome or v Fast turnaround time (~3 hr)
v/ Simple and straightforward protocol transcriptome v Minimal expertise required
v Inexpensive, requiring few materials v Processes multiple v Quantitative, reliable results
X Long turnaround time (>1 day) samples at once v Inexpensive at small scale
X Unsuitable for nonculturable X Requires lengthy turnaround X Limited throughput (max 4 samples

microorganisms time (2-3 days.) _ per plate for traditional 96-target
X No quantitative results X Involves technical expertise for panels)

X Labor-intensive complex ‘_’at‘?‘ analysis X Difficult to scale up, due to high
X No quantitative results reagent costs and labor needs

As demand grows for routine, large-scale AMR monitoring of hundreds of ARG targets, it is

evident that these traditional methods fall short for global AMR surveillance efforts.
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What does effective large-scale AMR look like?

Automated qPCR with SmartChip ND®

Ideal AMR detection requires: Real-Time PCR System provides:

a _ Scalable Large panel size, accommodating
h|gh-thro_gghput 384 assays for 12 samples, with up
& capabilities to 5,184 reactions per run
f Rapid processing with 00-'00 Fast (3 hr) semi-automated
minimal hands-on time T'MER workflow (30 min hands-on time)

Low costs per reaction
for materials

NC W

i

Reproducible detection of
low-abundance ARGs (LoD of
20 copies/reaction)

Reliable, sensitive results,
even for difficult-to-culture
microbes

N7

Customizable assay
configurations for each
gPCR panel

Flexibility to accommodate
different ARGs and
sample types

Nanoliter reaction volume
to reduce reaction costs

f

SmartChip ND Real-Time PCR System

5,184 reactions <1 hr sample and assay ~2 hr gPCR run
per chip dispense to data
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Learn more about high-throughput AMR detection:
takarabio.com/amr-detection
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