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Abstract

Abstract

Leukemia is a malignant disease of the hematopoietic system. With the scientific
and technological development, the research of leukemia enters into the molecular
biology from morphology. Studies find that the occurrence of leukemia is a
multi-factor,multi-gene, multi-stage complex biological phenomena. Chromosomal
abnormalities (usually formation of fusion genes) and gene mutations are common in
leukemia. The fusion genes or gene mutations can be used as molecular markers for
prognosis, treatment, monitoring of minimal residual disease and targeted therapy.
This thesis was based on real-time quantitative PCR platform and established two
detection methods, one for detection fusion genes, the other for detection of gene
mutation. Our methods could be used to assist the clinical treatment or diagnosis.

In chapter one, we reviewed the background of leukemia, the molecular genetic
basis of leukemia and a variety of genotyping diagnostic methods. In addition, we
also did an overview about real-time quantitative PCR. Based on the advantages of
real-time quantitative PCR platform, we put forward the content and significance of
this thesis.

In chapter two, we studied the MLL fusion genes. According to 2008 WHO
(World Health Organization) classification system, AML(acute myeloid leukemia)
accompanied by 11q23/MLL abnormalities were classified into a special subtype of
AML. Previous studies showed that about 85 kinds of fusion genes involved in MLL
gene. We used real-time quantitative PCR platform combined with double-strand
displacement probe, designed three reactions to detect ten fusion genes which
occurred most frequently. Constructed positive plasmids were used to study the
sensitivities of our method and the detection system could detect at least 10 copies of
the templates. After anlysis of 54 clinical samples to validate the detection system and
found 7 positive samples which were consistent with the sequencing results. So we
proved that the method was good for detection the ten fusion genes (MLL-AF4,
MLL-AF9, MLL-ENL, MLL-AF10, MLL-AF6, MLL-ELL, MLL-AF1p. MLL-AF17,



Abstract

MLL-SEPT6. MLL-AF1q).

In chapter three, we established a method to detect c-Kit (cellular homolog of the
feline sarcoma viral oncogene v-kit) mutations. c-kit mutations occurred frequently in
the CBF-AML (Core binding factor acute myeloid leukemia). CBF-AML patients are
generally associated with good prognosis, but the c-kit gene mutations will reverse
this situation, so it is important to detect c-kit mutations in order to take appropriate
treatment programs. A new type of modified hybridization probes were designed and
probe melting curve method was used for c-kit mutations detection. The established
method was able to detect the vast majority of hotspot mutations in c-kit exonl7.
Constructed positive plasmids were used to study the selectivity of the method, in
addition to one hotspot mutation was detected by 10%, the rest were able to achieve
5%. 12 cases of CBF-of AML samples were tested and a total of 5 positive cases were
found, slightly higher than the reported frequency. We also sequenced these 12
patients samples and sequencing results consistent with the test results. The system
showed high sensitivity, high specificity , convenient and intuitive features. So it

could be used as a clinical assistant method.

Key words: Leukemia; Real-time quantitative PCR; Probe melting curves
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Figure 1. The differentiation process of hematopoietic stem cells. Derived from the web site of

ibioo.
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