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In recent years, with the public's increasing emphasis on health and preventive
medicine, genetic testing has become a highly valued national development theme and
academic research project. However, traditional genetic testing methods often rely on
expensive instruments or reagents, limiting their clinical application and widespread
use. To address this, this study established a method combining gene amplification
detection and copper nanoclusters analysis, achieving visualized, cost-effective genetic
testing that does not require expensive instruments. Copper nanoclusters synthesized
using random double-stranded DNA sequences only produce weak fluorescence. While
poly-AT sequences can produce visible fluorescence, residual single-stranded primers
self-adhere, causing fluorescence interference in negative samples. Therefore, this
study designed a poly-AAT sequence attached to the 5' end of the primer, causing
mismatches during self-adhesion, significantly reducing the synthesis rate of copper
nanoclusters in negative samples and enhancing the fluorescence difference between
positive and negative detection results. This method was successfully applied to HLA-
B*5801 gene analysis and to actual human gene sample testing. The low-fluorescence-
interference AAT repeat sequence used in this study has multiple potential applications:
it can be used as a fluorescence detection method for other gene detection and
biosensing platforms; the synthesized copper nanoclusters can also be used as
nanomaterials for applications in microelectronics, catalysis, and biomedicine. The

combination of these two approaches has a very wide range of applications.
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[ Concrete Results ]
® Academic Achievements
In the past 5 years, we have published many articles in high-quality journals, and
has multiple patents in many countries, and 2 patents in the Taiwan R.O.C. and the

United States are pending.

(See the lab website for details: https://sites.google.com/view/kmu-pharmacy-

biosensors-lab)

[ Research Team ]

Team Member: Chun-Chi Wang, Hwang-Shang Kou, Ke-Peng Lai, Yu-Chin Su,
Guang-Yu Feng

Overview: This team focuses on developing novel analytical technologies. Its research
content includes the development of online concentration capillary electrophoresis
methods, the development of genetic detection methods, the design and application of
special primers and probes, the synthesis and application of nanoparticles, etc.systems.
Contact Email: chunchi0716@kmu.edu.tw
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