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English Abstract
The mucopolysaccharidoses (MPS) are a group of lysosomal storage disorders caused by the
defuiency of lysosomal enzymes that catalyze the stepwise defradationof glycosaminoglycans
(mucoppolysaccharide). The accumulation of various glycosaminoglycan molecules would
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eventually resultsin cell, tissue, and organ dysfunction. There are ten known enzymes

involved MPS, which were divided into six types depending on the majopr clinical symptoms.

In Taiwan, it was estimated that the total number of MPS patients is between 150 to 200. MPS

[l isthe most popular, MPS 111 next, and MPS IV isthe third most common. MPS1V is

divided into two subtypes: 4A and 4B, depending on the enzymes involved. In the past three

years, Dr. Lee-Chen of National Norman University had been devoted into the mutation
analysis of MPS | and MPS 111 and Dr. Chang had been studying the mutation causes of MPS

I1. We, as requested by the Taiwan MPS Society's request, try to investigate the mutation

causes of MPS V. The main tasks of this proposal are listed below:

1. Through the help of Taiwan MPS Society's help, we will establish the lymphoblastoid cell
lines and/or skin fibroblast cell lines.

2. Wewill dividethe MPS IV patientsinto MPS IVA and MPS IVB by use of enzyme assays.

3. Mutation analysis of MPS IV A were performed by PCR amplification of 14 exons of
GALNSthe MPS IVA coding gene. The PCR fragments were screened by single strand
conformation polymorphism (SSCP) analysis and fragments that exhibit irregular shiftsin
SSCP were subjected to direct DNA sequencing to find out the nucleotide change(s) that
cause the shifts.

4. Mutation analysis of MPS IVB was performed by RT-PCR amplification of total RNA
prepared from those MPS IVB patients lymphaoblast cells and/or skin fibroblast cells.
Direct DNA sequencing will be performed to identify the nucleotide change(s).

5.Theidentified mutation will be transferred to the norma cDNA by site-specific mutagenesis
and cloned in the pcDNA3 mammalian expression vector, which will be transient transfected
into COS-7 and/or MPS IV cellsto study the mutation mechanism.

Keywords mucopolysaccharidoses (MPS), lymphoblastoid cell lines, skin fibroblast cell

lines, PCR, strand conformation polymor phism (SSCP) analysis, Direct DNA sequencing,

RT-PCR, cDNA, site-specific mutagenesis, transient transfection

Background and Specific aims

I. Background and Significance

1) MPS type IVA (Morquio A syndrome) was described simultaneously and independently
by Morquio (1929) in Montevideo, Uruguay, and Brailsford (1929) in Birmingham,
England. The condition was the entity in which the occurrence of corneal clouding,
aortic valve disease, and urinary excretion of keratosulfate were recognized. Tomatsu et
al. (1991) cloned and sequenced a full-length cDNA of human placental N-
acetylgalactosamine-6-sulfate sulfatase (GALNS). The coding sequence had 1,566
nucl eotides which encoded a polypeptide of 522 amino acid residues. The deduced
amino acid sequence was composed of a 26-amino acid N-terminal signal peptide and a
mature polypeptide of 496 amino acid residues including 2 potential asparagine-linked
glycosylation sites.

)] MPStype IVB (Morquio B syndrome) patients present with mild dysostosis
multiplex, odontoid hypoplasia, short stature, cloudy corneas, and keratansulfaturia, but
no detectable central nervous system abnormalities (Arbisser et al. 1977). Beta-
galactosidase (GLB1) activity was deficient in cultured fibroblasts, but galactosamine-6-
sulfate sulfatase activity (deficient in classic MPS IV) was normal.

1)  GM1-gangliosidosis, also caused by the deficiency of beta-galactosidase, isthe
aleleic form of MPS type IVB. Clinical features are: (1) severe cerebral degeneration
leading to death within thefirst 2 years of life; (2) accumulation of gangliosidein
neurons, and in hepatic, splenic and other histiocytes, and in renal glomerular epithelium;
and (3) the presence of skeletal deformities resembling Hurler disease (O'Brien et al.
1965). Oshimaet al. (1988) showed that human placental beta-galactosidase had a
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coding sequence of 2,031 nucleotides which encode a protein of 677 amino acids,

including a putative signal sequence of 23 amino acids and 7 potential asparagine-linked

glycosylation sites.

I1. Specificaims

Our broad long term objective is to develop therapeutic drugs for most genetic metabolic
disorders. In the mean time, we would like to elucidate the mutation causes of those rare
genetic diseases. While MPS type IVA lacks N-acetylgal actosamine-6-sulfate sulfatase
(GALNS), MPStype IVB lacks beta-galactosidase (GLB1). The allelic form of MPS type
IVB is GM1 gangliosidosis, which was a so caused by the deficiency of beta-galactosidase.
MPS type VI was caused by the deficiency of arylsulfatase B. All the responsible genes had
been cloned and well studied, which led us to propose the following specific aims:

[) Mutation analysis of MPS type IVA

1) Mutation analysis of MPS type VB

[11) Mutation analysis of GM1 gangliosidosis

Results and Discussion

Mutation analysis of MPS type | VA

We have four patients who were diagnosed to be MPS type IVA. All mutant alleles of those

four patients were identified. Of those identified mutations, Met318Arg was most prevalent

and accounted for five out of f eight alleles analyzed. The other two mutant alleles are novel
and both were deletion mutations. One is a six-nucleotide deletion, resulting in in-frame
deletion of two amino acidsin exon 1 of GALNS gene, while the other is a complex deletion
involving intron 2 and exon 3 region.

Mutation analysis of GM1 gangliosidosis

We have two patients who were ruled out as GM 1 gangliosidosis. All mutant alleles, which

included three missense mutations and one in-frame deletion, were identified. All four

mutations were novel.
Self-evaluation

During the past grant period (one year span), we identified all mutant allelesin four MPS IVA

and two GM 1 gangliosidosis patients. Most identified mutations were novel. We think the

mutation data we acquired through this grant support will be helpful for future mutation study
and genetic consultation of those patients’ family. We think the data acquired is worth
publication and we have submitted one manuscript regarding one novel GALNS mutation to
the journal of “Human Mutation”.
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