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ABSTRACT

Hypercholesterolemia is one of the major risk factors for Coronary Artery
Disease (CAD). Both hereditary and environmental factors lead to a wide variation in
concentrations of LDL-C in the general populations. One form of primary
hypercholesterolemia is caused by mutations in the LDL receptor (LDLR) gene. A mutation
in the LDLR gene causes an inherited primary hypercholesterolemia namely Famililal
hypercholesterolemia (FH). Such mutation results in impaired clearance of plasma LDL and
accumulation of LDL-C in bloodstream for a long time. At present, more than 920 mutations
have been identified worldwide. In our previous study, a number of putative mutations and/or
polymorphisms of LDLR gene have been found in Thai subjects with primary
hypercholesterolemia by PCR-CFLP and PCR-large gel SSCP (30cmx40cmx0.04cm). In this
study, mutations and polymorphisms in the LDL receptor gene has been screened further by
PCR-SSCP technique. The conventional PCR-SSCP, used previously in this laboratory, is
large gel format. It is labor intensive, time consuming, expensive, cumbersome and
inconvenient. In this study, the mini gel (10x7.3x0.075 cm) SSCP technique have been
devised to replace for the large gel SSCP format. PCR-minigel-SSCP analysis has become a
simple and sensitive screening method for identification of DNA polymorphisms and
mutations in LDL receptor gene prior to DNA sequencing. The SSCP patterns were detected
by silver staining to avoid the exposure of the radioactive material and from the hazardous
from ethidium bromide staining and UV irradiation. All gel data were wrapped by
cellophane, air dried and collected. The result of the minigel SSCP have demonstrated that
this strategy can detect conformation polymorphisms in PCR-fragments with a comparative
sensitivity to large gel SSCP. Six abnormal SSCP patterns were detected in this study, two
from exon 3, one from exon 5, one from exon 6 and two from exon 17. To accelerate the
screening procedure, we have tried PCR-multiplex SSCP in gradient minigel. Three
strategies of the multiplex assay have been tried. By these strategies, multiple exons of the
LDLR gene have been analysed simultaneously in gradient minigel-SSCP. Simultaneous
analysis of exons 3,16 and 17 at the LDLR gene locus, using the multiplex SSCP gel,
revealed mobility shifts in exon 3 in two DNA samples, previously detected by minigel
SSCP analysis. The multiplex assay of exons 5,16 and 17 revealed no different SSCP
patterns. For the multiplex assay of exons 2, 6, 15 and 18, a mobility different of exon 6,
previously detected by minigel SSCP analysis, was apparent on the gradient SSCP gel. The
multiplex assay should be useful for routine mutation screening. It is expected to be versatile
and readily adaptable for clinical diagnostic laboratory. The mobility differences were later
characterized by automated DNA sequencing. Same splicing mutations i.e., 313+1(G>T)
were found in exon 3 in two hypercholesterolemic subjects. This mutation in exon 3 is due to
a heterozygous transversion at the 5’ donor splice site, IVS3+1(G>T). This mutation is
alreadly available in a database (http://www.umd.necker.fr/LDLR). Some other type of
change in exon 17 at the 5’donor splicing site was also observed. First, there is, a
heterozygous T to A transversion at the nucleotide IVS17+2(T>A) hypercholesterolemic
subject. Second, there is a heterozygous A to T transversion at the nucleotide
IVS17+4(A>T) in the same hypercholesterolemic subject. These changes have never been
reported. Further analyses at the mRNA and protein levels as well as family study are
necessary to identify the pathogenicity of these genetic alterations.
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