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Abstract

The accurate, sensitive and rapid detection of oral pathogenic bacteria is of great clinical significance for the early diagnosis, precise
treatment and effective prevention of various oral diseases. In recent years, with the continuous advancement of fluorescence
detection technology, diagnostic strategies based on fluorescence resonance energy transfer (FRET) have demonstrated significant
advantages in the quantitative analysis of various pathogenic bacteria in complex oral environmental samples, featuring rapidity,
simplicity, good stability, and high sensitivity. Given the research foundation of FRET technology in the field of microbial detection,
this paper focuses on the latest progress in its application for the detection of key pathogens in complex oral biological samples.
It elaborates on the design of FRET probes, the optimization of detection performance, and application examples, systematically
explains the core principles of detection, analyzes the selection criteria of receptor-donor fluorescence pairs suitable for oral matrices,
and discusses the influence of key fluorescence properties on detection performance. Finally, it objectively reviews the main
challenges faced by FRET technology in the field of point-of-care testing (POCT) for oral pathogenic bacteria, as well as the future
development prospects combined with artificial intelligence.
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