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Abstract

Ovarian cancer is one of the most common malignant tumors, which lacks
effective clinical diagnosis. Mitochondrion DNA (mtDNA), with high intracellular
mutation rate and copy number, usually serves as an active molecular label for
noninvasive diagnosis. However, the present research methods aiming at mtDNA in
ovarian cancer with various defects and shortages are difficult for generalization.
Electrochemistry technique possesses low cost, high sensitivity, convenient operation
and many other incomparable advantages. Graphene oxide (GO)/DNA hydrogel with
tunable size and shape, unique electronic properties and outstanding biocompatibility
can provide in vivo-like interface with huge surface area, Additionally, its
conductivity can be tuned by changing its thickness or inducing some polymers,
which makes it qualified to be used in electrochemical detection of mtDN A in ovarian
cancer. In this thesis, GO/DNA hydrogel was employed as working electrode in
detection of mtDNA mutation in ovarian cancer, and the corresponding mechanism
was also discussed. The primary results of the thesis are outlined as follows:

1. Fabrication of GO/DNA hydrogel electrode: the chemically oxidized graphene and
fish sperm DN A were used as fundamental construction block and crosslinker to
assemble mto hydrogel with stability. The aperture size was around 10 pm. The
GO/DNA hydrogel was prepared in a centrifuge tube of 2 mL and served as the
electrode.

2. Detection of mtDNA mutation in ovarian cancer: the GO/DNA hydrogel electrode
modified with PEI and oligonucleotide probe was used in mtDNA mutation
detection. Being investigated through electrochemical impedance spectrum, the
optimal electrode volume and probe incubation time were 500 pL and 30 min,
respectively. GO/DNA hydrogel electrode was capable to sensitively and
selectively discriminate the complementary target sequence, and the detection

limit was low to 102! M. The hydrogel electrode possessed excellent stability and
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renewability, and could be applied in detection of practical samples.

3. Investigation on sensitive detection mechanism of hydrogel electrode: the Zeta
potentials of the two hydrogel components, probe and targent DNA demonstrated
that it was the electrostatic interaction that enabled enough probes stably
immobilize onto the surface of electrode and specifically hybridize with target,
stimulating the impedance change. The comparison of electrode sizes suggested
that hydrogel of intermediate thickness provides enough binding sites and mild in
vivo- like circumstances of probes and targets, as well as signal amplification of
impedance. The electrochemical measurement and fluorescence images proved the
adsorption and hybridization process of target on the surface of electrode.
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Figure 1-1 Schematic diagram of graphene and its derivatives
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