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A novel PCR-based icosaplex (20-plex) assay for detecting multiple microbial Diagnostic

threats and antimicrobial resistance genes with high sensitivity and specificity.
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What is the Problem?

Emerging infectious diseases and the increasing prevalence of antibiotic resistance are
significant threats to global public health. The wide variety of pathogens that can cause illness
requires detection methods capable of identifying multiple genetic targets simultaneously.
Environmental surveillance and clinical diagnostics often rely on polymerase chain reaction
(PCR) methods to detect microbial threats. However, traditional PCR methods can struggle with
sensitivity, specificity, and the ability to detect multiple targets simultaneously. This limitation
poses challenges in accurately identifying and monitoring a growing list of microbial threats and
antimicrobial resistance genes. There is a critical need for affordable, multi-target detection
methods, especially in regions with high infectious disease burdens, limited resources, and

diverse pathogen populations.

What is the Solution?



This innovation introduces a PCR-based icosaplex (20-plex) assay capable of detecting 18
enteropathogens and two antimicrobial resistance genes in a single test. The assay leverages
the self-avoiding molecular recognition system (SAMRS) to prevent primer dimer formation and
the artificially expanded genetic information system (AEGIS) to enhance amplification specificity.
Next-generation sequencing is used for precise amplicon identification, making the assay highly
sensitive and specific. The technology has been successfully benchmarked using a low-cost,
portable sequencing platform on various sample types, including wastewater, soil, and human
stool.

What is the Competitive Advantage?

Multiplex Capability: Detects up to 20 targets simultaneously, reducing the need for multiple
tests.

High Sensitivity and Specificity: Utilizes SAMRS and AEGIS to enhance detection accuracy and
prevent false positives.

Cost-Effective and Portable: Compatible with low-cost, portable sequencing platforms, making it
accessible for field use.

Versatile Application: Suitable for environmental monitoring, wastewater-based epidemiology,

and clinical diagnostics.
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