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Enhancement of Efficiency for Polymerase Chain Reaction
Using Nanoparticle—Coated Graphene Oxide
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Polymerase chain reaction (PCR) has revolutionized genetics and become one of the most popular techniques
in modern biological and medical sciences. It can be used not only as an in vitro DNA amplification method
but also used in many bioassay applications. The PCR can be used to exponentially produce a large number
of DNA copies from a small quantity of DNA molecules in a few hours. However, as unwanted DNA
fragments are also often manufactured, the amplification efficiency of PCR is decreased. To overcome this
limitation, several nanomaterials have been employed to increase the specificity of the PCR reaction. Recently,
graphene has attracted a great interest for its excellent electron transfer, thermal and biocompatibility.
Especially, gold nanoparticle-coated graphene oxide (GO/AuNPs) led to enhance electron and thermal transfer
rate and low-charge transfer resistance. Therefore, we report the development of a demonstration for the PCR
efficiency using a large-scale production of the GO and combination of gold nanoparticles. Because a thermal
conductivity is an important factor for improving the PCR efficiency in different DNA polymerases and
different size samples. When PCR use GO/AuNPs, the result of transmission electron microscopy and real-time
quantitative PCR (qPCR) showed an enhanced PCR efficiency. We have demonstrated that GO/AuNPs would
be simply outperformed for enhancing the specificity and efficiency of DNA amplification procedure.
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Removal of Polymer residue on Graphene by Plasma treatment
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