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The aim of this research is development of a technique for gene amplification by localized
heating of magnetic nanoparticles. We have applied the localized heating phenomena of
magnetic nanoparticles to control the nucleic acid dissociation. In addition, the
amine—modified magnetic particles have been demonstrated to inactive the microbe via the
damage of the microbial membrane. Therefore, we propose to develop a nano—scale high
throughput nucleic acid amplification technique further application in micro devices.
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Fig. 1 PCR amplification of B. subtilis gryB

gene using various dNTP and MgCl,
concentrations.
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Fig. 2 PCR amplification of iroB gene from S.

enterica.

The PCR templates were prepared from

suspensions  containing  various  S.

enterica cell numbers using d-MNPs.
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Fig. 3 Survival rates of E. coli after
applying alternating magnetic field
in the presence of various MNPs.
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Fig. 4 Fluorescence microscopic images of E.

coli suspension in the presence of
MNPs.
Before (A, B) and after (C, D) applying
alternating magnetic field (AMF). The
cells were stained with SYTO9 (A, C)
and propidium ionide (B, D).
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Fig. 5 Fluorescence microscopic images of E.

coli suspension in the presence of
APTES-MNPs.
Before (A, B) and after (C, D) applying
alternating magnetic field (AMF). The
cells were stained with SYTO9 (A, C)
and propidium ionide (B, D).
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