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Abstract

Many theses of electrochemical methods detecting DNA virus have
been announced and the electrochemical methods have good sensitivity,
convenient operation, easy to:get the signals. After the modified electrode,
we will get the result more explicit. This thesis mainly used the modified
electrode with 6-Mercapto-1-hexanol-(MCH) to detect the DNA viruses

that are different from several of mismatches.

There were two kinds of high risk sequences that we choose in this
experiment between human papilloma viruses. After detecting women
who had cervical cancer, Probe 16 and Probe 18 are two of the sequences
that appear most often. In other words, it may imply that Peobel6 and
Probe 18 could be applied to detect cervical cancer. We set up electrolytic
environment that contains ferricyanide and potassium nitrate, and detect
the redox reactions of two family types by electrochemical method. For
example the separation redox peak potentials or the ratio of redox peak

current.



In this experiment, some reactions that we know just like the

repulsive reaction between the negative charge backbone of nucleotide

and ferricyanide anions in electrolytic solution ; or nucleotide base pair

intercalated Methylene blue is presented charge neutrality. If matching
with appropriated methods, the signal of electrochemical reactions can be

detected.

We inquired into the items of electrode cleaning, electrolyte type,
concentration of electrolyte, electrochemical behavior, pH effect of buffer
solution, probe single-strand DNA in different time, hybridized time,
intercalating MB in different time. We.also inquired into how to rid of
non-specific binding and increase the hybridization ratio. Peobel6 and

Probel8 were discussed separately in-this experiment.

At part I, we inquired into'type'Probe 16 with three different

hybridized DNA, including 0 ~ 3 ~ 7 mismatch DNA sequences ; The

results of the experiment are following: The working electrode was
modified a monolayer containing sSDNA/dsDNA, and then adding
methylene blue to compare with each electrodes that get the increasing
signals. The direction of sweep was from negative potential to positive
potential by method of cyclic voltammetry. The electrolyte is 100M
KNQO3; pH value of buffer solution was 5.7. Parameters above were
arranged to collocate different probing time to discuss the

electrochemical behavior of gold electrode modified DNA.
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At part I, we inquired into type Probe 18 with three different

hybridized DNA, including O ~ 4 ~ 6 mismatch DNA sequences ; The

results of the experiment are following: The working electrode was
modified a monolayer containing SSODNA/MCH/dsDNA, and then
adding methylene blue to compare with each electrodes that get the
increasing signals. The direction of sweep was from negative potential
to positive potential by method of cyclic voltammetry. The electrolyte
Is 100M KNOS3; pH value of buffer solution was 7.0. Parameters above
were arranged to collocate different probing time to discuss the
electrochemical behavior of gold electrode modified DNA, and use

these data to compare with the data of part I.

We use many methods and instruments to make sure that the DNA
sensor is completely. For example, the-electron transfer condition(CV),
the coverage and the hybridization‘ratio of the DNA(QCM), and the
packing density of the DNA(CA).We hope to develop more stable and

reliable fabrication process to produce more accurate DNA sensor.

In this study, several of results can be found:

1. The most important of the DNA coverage on the gold electrode is
the gold surface cleaning.

2. The effect of DNA buffer solution and the cleaning step after
immobilizing ssSDNA/dsDNA on electrochemical signals.

3. The non-specific binding of DNA will decrease hybridization
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ratio.

. DNA intercalated Methylene Blue will increase signals.

. We can identify mismatch DNA by adding Methylene Blue.

. We can improve hybridization ratio and avoid non-specific
binding by adding Mercaptohexanol.

. The results from electrochemical measurements can be matched

with that from QCM.
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