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Polymerase chain reaction (PCR) is a molecular technique in which
a segment of DNA is replicated to make millions of copies. PCR is
commonly used in various applications such as the diagnosis and
monitoring of genetic diseases, the identification of specific bacteria and
viruses, and in studies of the functions of targeted segments. However,
there are limitations to the PCR process, as the sample source may
contain PCR inhibitors or unspecific/degrading DNA segments.

This project focuses on developing a new protocol of duplex PCR that
uses optimised AuNPs-assisted conditions. A series of PCR conditions
are tested, and the effects of AuNPs on the performance of duplex PCR
are evaluated in terms of efficiency and specificity.

The tests find that gold nanoparticles (AuNPs) in concentrations of 0.001
nM can significantly improve the efficiency of PCR. Measurements of
the intensity of the amplification band (as revealed by electrophoresis)
show that specific products are significantly increased (by 93%) after
as few as 20 amplification cycles, with the use of DNA templates as
low as 500 fg/ul. However, no significant improvement in the reaction’s
specificity or sensitivity is demonstrated in this study. Another finding is
that under certain conditions, AUNPs can provide both enhancing and
inhibitory effects on the specificity, sensitivity and efficiency of PCR.

This project provides useful information for developing a new duplex
PCR protocol for the rapid detection of pathogens in food and in human
specimens.

Innovator:

HUNG Chor Ki
KWAN Ka Yi
LO Tsz Yan, Jeanne

Higher Diploma in Biotechnology
Hong Kong Institute of Vocational Education (Chai Wan)

8 | Innovation x Application 2017



=1t 5k = i - Ph & AN 89
o MBBIRIREE

_ éL@fE}—

BREMEHNE (PCR) BRD FEYMRIN - R AEE—EHR
DNA ER B U B EEAR - PCR J%/,ZJE}%BAT ElEE - BED
i BB SRR - BRBEARERS - R B 1R DNA iR
BEEE - AT - HREARRAIREEH PCRMFIEFRAH / €8
B¢ﬁ¢E’J DNA iR » ELEREM BRI NERR -

AIHE EERE —EUELERKATBEIRFNEHEE PCR
E  BREPBHT —R5 PCR &M - WISHEEE T#E PCRE
AL EM A E AR o

AHABE > SHKNFRERFES 0.001 BHXK - FErEBEERT
PCR H9RKEE - (B FHBEEY (FRAEKETR) TR » RFE
F{EZ 500 fg/ul Ky DNA 4 - £ = 20 BIRIBERE - BEED
FEERHEER (8E 93%) - TERERFEMRAHREN I ERER
Fro b RS —HRRE - ERERGT » KK FREAE
R I PCR AV4F R4 - SURE R UEE ©

ANIEBRERR - BERAREHNEE PCRIBE - EMEBRARIRE
BARYMRABEANRERRE -

S
I
2
l%?é/%/\

EYRE SR SOR
BEEEXHYFE

B (58

Innovation x Application 2017 | 9



	The optimization of conditions in gold nanoparticles assisted multiplex PCR 優化納米金粒子所輔助的聚合酶連鎖反應
	Recommended Citation

	tmp.1517807487.pdf.y1Gwd

