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Abstract

Tuberous sclerosis complex (TSC) is an
autosomal-dominant genetic disorder that
leads to the formation of benign tumors
known as hamartomas in the kidneys, brain,
heart, eyes, and skin. These dowly
proliferating growths are disorganized yet
differentiated and often contain giant cells,
leading to renal complications and
neurological abnormalities such as autism,
mental retardation, and epilepsy. Genetic
studies show that TSC is caused by
mutations within the TSC1 or TSC2 genes
that encode the protein products hamartin
(130 kDa) and tuberin (200 kDa),
respectively, resulting in their inability to
function as a tumor suppressor. TSC
exhibits locus heterogeneity with genes at
9934 (TSC1l) and 16p13.3 (TSC2) that
have 21 and 41 coding exons, respectively.
The mutational spectrum at both loci is
wide and previous studies have shown that
60%-70% of cases are sporadic and
represent new mutations.

The analysis of DNA sequence variation
is of fundamental important importance in
such genetic studies. With the increasing
availability of primary sequence from the
human genome and other genomes, the
implementation of sensitive, efficient, and
inexpensive technologies for detecting
variation that can match the pace of
primary sequencing becomes critical. A
more recently developed technique,
denaturing high-performance liquid
chromatography (DHPLC), adlows the
automated detection of single base
substitutions as well as small insertions and
deletions had met this purpose. DHPLC
had the advantages of increased sensitivity
and reduced labour costs when compared
with more traditional approaches to exon



screening.
In this study, we used denaturing high
performance  liquid chromatography

(DHPLC) for rapid screening of all coding
exons of TSC1 and TSC2 in patients with
tuberous sclerosis complex (TSC). It help
to evauate the possibility to provide the
genetic testing of TSCL/TSC2 and other

hereditary syndromes in our clinica
service.

Keyword: TSC1 gene, TSC2 gene,
Tuberous sclerosis complex  (TSC),
denaturing high-performance liquid
chromatography (DHPLC), genetic
diagnosis

= ~ Purpose

TSC exhibits locus heterogeneity with
genes at 9934 (TSC1) and 16p13.3 (TSC2)
that have 21 and 41 coding exons,
respectively. The mutational spectrum at
both loci is wide and previous studies have
shown that 60%-70% of cases are sporadic
and represent new mutations. We formatted
denaturing  high  performance liquid
chromatography (DHPLC) for rapid
screening of all coding exons of TSC1 and
TSC2.

= ~ Materials& Methods

All the patients and his family members
diagnosed as tuberous sclerosis were
enrolled in this study. Optimization of
DHPLC analysis of each exon was carried
out by design of primers with minimum
variation in the melting temperature of the
amplicon, and titration of both elution
gradient and temperature. The sequence
variations identified by DHPLC were then
confirmed by direct sequence.

= ~ Results

DHPLC analysis detected likely
disease-causing mutations in 45 of 60
unrelated cases (75%). In  these
disease-causing mutations, 7 different
mutations were in TSC1 gene (16%) and 35

different mutations were contributed by
TSC2 gene (84%). The tuberous sclerosis
patients with TSC1 gene tends to be
hereditary and milder clinical
manifestations. The most of the TSC2
mutations were sporadic.

7 ~ Discussion

DHPLC had the advantages of increased
sensitivity and reduced labour costs when
compared with more traditional approaches
to exon screening. We conclude that
DHPLC is an ided first-line tool for
detection of DNA sequence variation in
TSC1 and TSC2 gene, particularly for
single base substitution mutations.
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Figure 2. The family pedigree with the
DHPLC chromatography and sequence
RERE 2¥225 22 iR 233 analysis. A) A family with a inherited
e !,J .Ih disease-causing mutation identified in TSC1
_— | gene. B) A family with a de novo
f,.---""" | diasease-causing mutation identified in TSC2
el gene.
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Figure 1. The sequence variations Figure 3. The characteristics and statistics of
(disease-causing mutations) identified for the mutations identified in TSC1 and TSC2
TSC1 and TSC2 geneiin this study. genesin our study.



