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(Single nucleotide polymorphism (SNP) discrimination on a portable device)

Abstract:

This study introduces a thermoplastic microdevice performing loop-mediated isothermal
amplification (LAMP) and silver nanoparticle-based colorimetric detection for the
discrimination of single nucleotide polymorphism (SNP). To discriminate single
nucleotide difference via nucleic acid amplification, allele-specific LAMP reaction
applying nucleotide-mismatched primers and molecular additives was evaluated.
Hydrazine was used as a reducing agent to produce silver nanoparticle for the endpoint
colorimetric detection of amplicons in less than 3 min at ambient condition. The
microdevice consists of a purification unit and a reaction unit allowing for DNA
purification, amplification, and detection in a sequential manner. DNA purification was
realized using glass fiber membrane. The versatile applicability of the introduced
microdevice was demonstrated by successfully identifying SNPs related to sickle cell
anemia and genetically induced hair loss. The introduced microdevice can also be used
as a promising tool for bedside identification of the susceptibility to many SNP related
genetic mutation disorders such as alzheimer’s disease and depression.
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