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ABSTRACT

ABSTRACT

Copy number variations (CNVs) recently found are a new generation of genetic
markers, containing enormous information desired to explore and mine, but with
status quo that there is few simple and practical detection method with high resolution;
Chromosomal aneuploidy is a most important class of target-disease in clinical
genetic diagnosis. It has high incidence with severe symptom, no effective treatment
and few fast, accurate, and convenient diagnosis method. The paper aims to develop a
novel CNVs detection technology, and to take chromosomal aneuploidy as object for
systematic study.

In chapter one, the discovery and the development of related research of CNVs,
existing detection methods and their respective advantages and disadvantages were
reviewed. We also have summarized relevant background of chromosomal aneuploidy,
its traditional diagnosis methods and novel molecular diagnosis techniques and their
respective advantages and disadvantages. Finally, we proposed a novel copy number
detection technology (ligation detection reaction-based real-time quantitative PCR,
LDR-gPCR) and select chromosomal aneuploidy as study object.

In chapter two, principle and design of LDR-qPCR, deep analysis of experimental
strategy and design principle were firstly introduced. Then we designed a multiplex
system based on LDR-qPCR for common chromosomal aneuploidy detection. Finally,
several conditions were optimized for achieving optimal detection system, and the
influence of some key factors on stability and resolution of the system were
examined.

In chapter three, we successfully detected all clinical samples for two tests, a
case-control study and a double-blind test, which suggests our assay present high
clinical sensitivity and specificity and may provide an alternative for clinical

diagnosis of chromosomal aneuploidy.



ABSTRACT

Herein we developed a novel detection method, namely ligation detection
reaction-based real-time quantitative PCR, for CNVs analysis, and designed a
detection system for accurate molecular diagnosis of common chromosomal
aneuploidy as a representative application. Clinical evaluation result showed
LDR-qPCR is a fast, accurate, simple and practical technique, thus it would be
expected to offer extensive application in CNVs detection and clinical chromosomal

aneuplody diagnosis field.

Keywords: Copy number variations; Chromosomal aneuploidy; Ligation detection

reaction-based real-time quantitative PCR
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