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Application of Molecular Diagnostic Technologies in Infectious Diseases
Cui Fei Gong Qian Ye Shenghong

( Department of Clinical Laboratory, Second People's Hospital of Baoshan City, Yunnan Province 678000 )

[Abstract] The rapid development of molecular diagnostic technologies has provided critical support for the precise diagnosis of infectious

diseases; however, their widespread adoption in western border regions remains constrained by practical factors such as
geographical conditions, resource allocation, and local healthcare capacity. This paper takes Baoshan City, Yunnan Province, as
a case study to systematically analyze the current application status, practical outcomes, and optimization directions of three
core molecular diagnostic techniques—PCR-based nucleic acid amplification, high-throughput sequencing, and Point-of-Care
Testing (POCT)—in the prevention and control of key infectious diseases such as malaria, tuberculosis, and AIDS. The study
reveals that, leveraging its strategic location as a border port city, Baoshan has established a reference network laboratory for
genetic diagnosis of malaria, achieved full coverage of molecular drug resistance screening for tuberculosis, and facilitated the
migration of rapid molecular testing services to primary healthcare facilities and border checkpoints, thereby preliminarily
establishing a closed-loop molecular epidemiological prevention and control system based on "precise identification - rapid
feedback - dynamic response." Building upon this foundation, this paper proposes the establishment of a "molecular sentinel"
surveillance network in border areas to deeply integrate molecular diagnostic technologies into the national infectious disease
prevention and control system, thereby providing replicable and scalable practical references for similar border regions across

western China.
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