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ABSTRACT

ABSTRACT

This dissertation consists of two parts. The first part is the
development of multiplex genotyping method based on matrix-assisted
laser ionization time-of-flight mass spectrometry (MALDI-TOF-MS)
coupled with primer extension reaction. The second part is the
development of non-probe real-time PCR genotyping methods using
ARMS primers and melting curve analysis.

In the first part, multiplex genotyping based on MALDI-TOF
-MS coupled with primer extension reaction was developed. Using the
K-ras plasmid DNA as the templates, specific DNA fragments
containing the target site(s) were first amplified. After amplicon
dephosphorylation, a single primer without any modification was used
to indicate the primer extension reaction in the presence of dATP,
ddTTP, ddCTP and ddGTP mixture, the products were then analyzed
using MALDI-TOF mass spectrometry. From the peak value in the
mass spectra the genotypes were analyzed. An improved design was
then tested using two primers in a single tube to accomplish the
dual-genotyping of K-ras gene. The results obtained showed that both
design could give correct and unambiguous genotyping.

In chapter three, a multiplex genotyping based on MALDI-
TOF-MS in a single tube was developed. The feasibility of this method
was tested by detecting the five most common causative mutations in
B-thalassemia among Chinese population. A slow annealing PCR was

adopted to amplify a 1.3kb amplicon including the five mutations.



ABSTRACT

Five primers of different length were used for multiplex genotyping.
The robustness of this approach was validated by using ninety-five
clinical human genomic DNA samples of known genotypes and all of
them were accurately detected.

Compared to conventional genotyping methods, MALDI-TOF-
MS coupled with primer extension method is more accurate, reliable
and has the distinct advantage in high-throughput. It is likely to
become an alternative approach for large scale screening for genetics
diseases.

In the second part, Using SYBR Green [ as the real-time PCR
indicator, ARMS primers-based genotyping and melting curve
analysis-based real-time PCR genotyping were respectively developed.
Plasmids containing four different genotypes in K-ras codon 12 (wild
type is GGT and the mutant is AGT, TGT, CGT, respectively) were
used as model to study the specificity of ARMS primers. Based on the
melting temperature difference between the primer dimmer and the
amplicon, a four-step PCR protocol that could eliminate primer
dimmer interference was established, where the fluorescence was
measured at the forth step at 80°C. The results showed that using
ARMS primers harboring additional mismatch at the third base near
the 3’-terminal, combined with lower concentration (0.02umol/L)
could further increase the specificity of the genotyping and give
unambiguous genotyping results.

Another real-time PCR genotyping method is based on melting

curve analysis. Also using SYBR Green | as the real-time PCR



ABSTRACT

indicator, a target DNA fragment of 270bp containing the APC
mutation site was first amplified from the sample DNA. Then a short
fragment (40/35bp) was amplified from the 270bp PCR product,
followed by melting curve analysis from 65C to 99°C at 0.5°C/step.
The 5bp deletion of APC 1309 mutation was analyzed. Totally 18
paraffin-embedded tissues were analyzed, among them 7 were
detected to be mutation positive, and the other 11 were negative. No
mutation was detected in 20 normal peripheral blood samples.
Non-probe real-time genotyping methods using SYBR Green I
established here are easy to design, simple to manipulate, amenable to
automation and cost effective. These approaches could be applicable

to a variety of other genes, and had great potential in clinical use.

Keywords: Genotyping; MALDI-TOF-MS; Real-time PCR
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