Prevalence figures quoted from Meikle et al., JAMA 281:249-254 (1999). Prevalence and ratio of lysosomal storage disorders may vary from country to country

Australian
Prevalence
1in 2,111,000

1in 528,000

1in 192,000

1in 117,000
>1in 2,000,000
1in 1,056,000

1in 1,407,000

1in 1,056,000

1in 57,000

1in 201,000
1in 146,000
1in 384,000
1in 201,000
1in 169,000

1in 384,000
1in 2,111,000

1in 92,000
1in 88,000
1in 136,000
1in 114,000
1in 211,000
1in 235,000
1in 1,407,000
1in 248,000
1in 211,000
1in 528,000

Human Enzyme
Replacement Therapy
Europe; in clinical practice

Type | in clinical practice;
Trial in Type Il in progress

Trials in progress
Trials in progress
Trials in progress
Trials in progress
Trials planned for B

I e S (as of August 2001)

[
mouse, sheep, dog, monkey
mouse, cat, cattle, guinea pig

cat, dog, sheep, cattle
mouse, emu, dog

cat, rat, dog, mouse
mouse, dog, sheep

o
Animal
Model
mouse

mouse

dog

sheep

mouse

dog, cattle, quail,
mouse

mouse

dog

goats, cattle
mouse

cat, dog, mouse
mouse, dog
mouse, dog
goat

dog, mouse, cat
ovine

cat, mouse

cat

May benefit presymptomatic patients
May benefit presymptomatic patients
May benefit presymptomatic patients
Benefit reported for one MLII patient
May benefit presymptomatic patients
May benefit presymptomatic patients
Not helpful in symptomatic patients
Not helpful in symptomatic patients
Not helpful in symptomatic patients
Not helpful in symptomatic patients
Not helpful

Not helpful

Transplantation
Not helpful in severe forms
Benefit in dog model

May benefit in type [;
uncertain other types

No benefit in dog

Not helpful for type A

No benefit
No benefit
Not helpful
May benefit

Chromosome| Bone Marrow

Location

4q32-33
19p13.2-p13.3

17925.2-25.3
3p21-3pter
15q23-24
19p13.2-q12
4922-925
22q13.3-qter
10g2

4p16.3
3p21.3-p21.2
unknown
1p34
11p15.1-p15.4
18q11-12
22q13.1-13.2
6q14-15

8p21.3-p22
5q13

1p34
3p21-3pter

10g24-25
17

Xq22
20q13.1
1921
14931
5q032-33
6p21.3
4q.21-23
16p
Xq27-28
17g25.3
17921
unknown
12q14
16q24.3
5q11-13
7921.1.11
11p15.5
16p12.1
13g22
15g21-23
8pter-p23
unknown
1921

A summary of LSD and therap

TABLE

Enzyme
Def

iciency

N-Acetylgalactosamine 4-sulphatase

B-Hexosaminidase A & B
GM2-activator deficiency
Phosphotransferase y-subunit
Iduronate-2-sulphatase
a-N-Acetylglucosaminidase
AcetylCoA:N-acetyltransferase
N-Acetylglucosamine 6-sulphatase
Galactose 6-sulphatase
hyaluronoglucosaminidase-1
Palmitoyl protein thioesterase
Protein function not known
Protein function not known
Protein function not known
Protein function not known
Acid sphingomyelinase

Sialic acid transporter

Aspartylglucosaminidase
Acid lipase

Cystine transporter
a-Galactosidase A
Acid ceramidase
o-L-Fucosidase
Protective protein
Glucocerebrosidase
(B-glucosidase)
Galactocerebrosidase
a-Glucosidase
B-Galactosidase
B-Hexosaminidase A
a-D-Mannosidase
B-D-Mannosidase
Arylsulphatase A
Saposin B
Neuraminidase
Phosphotransferase
Unknown
a-L-Iduronidase
Heparan-N-sulphatase
p-Galactosidase
B-Glucuronidase
Multiple sulphatases
Tripeptidyl peptidase |
Cholesterol trafficking
Cholesterol trafficking
Cathepsin K
a-Galactosidase B

Mr. Ken Hatton (treasurer) (NSw)

Ken is a retired business-
man who is still involved
with building and vine-
yard developments, and
has been a long-time
supporter and benefactor
of genetic disorder
groups. Ken is also involved with
Rotary and is a Past President of

the Rotary Club of Brookvale.

Professor John Hopwood
(Chairman) (SA)

John heads the Lysosomal
Diseases Research Unit

at the Women's and
Children’s Hospital in
Adelaide. Over the last
20 years, he and his
group have researched
methods to achieve diag-
nosis at birth and effective therapy
for patients affected by lysosomal
storage disorders.

Phone:  (08) 8161 7293

Fax: (08) 8161 7100

E-mail:

john.hopwood@adelaide.edu.au

Ms. Sophie Lazenkas
(Public Officer/Secretary) (SA)

Sophie is the Manager
of Business Operations in
the Lysosomal Diseases
Research Unit in Adelaide.
Phone: (08) 8161 7393
Fax:  (08) 8161 7100
E-mail: sophie.lazenkas@adelaide.edu.au

Dr. Peter MacDonald (Nsw)

Peter is a general medical
practitioner and was an
Independent Member of
Parliament in the New
South Wales legislature
between 1991 and 1998.
He has been a member
and chairman of a
number of parliamentary committees
dealing with health and social issues.

Dr. Jim McGill L)

Jim is a metabolic
physician and

] clinical geneticist at
the Royal Children’s
Hospital and Mater
Children’s Hospital

in Brisbane. He has
many years’ experience with manag-
ing the care of patients affected by
lysosomal storage disorders.

Phone: (07) 3636 8176
E-mail: McGill)@health.qgld.gov.au

Ms. Margaret Sahhar (vic)

Margaret is a

social worker at the
Victorian Clinical
Genetics Service.
She has extensive
involvement in the
establishment

of a number of
support groups throughout Victoria.
In 1998, she established the Genetic
Support Network of Victoria, an
umbrella group for all the genetic
support groups.

Phone:  (03) 8341 6256
E-mail:
sahharm@cryptic.rch.unimelb.edu.au

Mrs. Ros Smith
(Deputy Chairman) (NSW)

Ros had a child
affected by a lysoso-
mal storage disorder
and has been involved
with the
Mucopolysaccharide
and Related Diseases
Society of Australia since its
inception in 1983. Her comm-
itment to families affected by
genetic disorders is demonstrated
by her continued involvement
with umbrella organisations such
as The Association of Genetic
Support of Australasia.

Dr Peter Doherty

is a well-respected
Australian scientist
who was awarded
the Nobel Prize for
Physiology or
Medicine in 1996
for his work on

the immune system.

The discoveries

have had an impact
on the development
of vaccine design and
organ transplantation,
and have led to
further understanding
of the mechanisms
involved in immunity.

Dr. Doherty

is Chairman

of the Department
of Immunology

at St. Jude Children’s
Research Hospital

in Memphis, USA

Mission Statement

* Increase community aware-
ness and understanding of
lysosomal storage disor-
ders, their effects and
potential solutions, through
education and publicity;

e Increase political recogni-
tion and understanding of
lysosomal storage disor-
ders, their effects and
potential solutions, particu-
larly the cost-benefit advan-
tages offered by therapies;

* Encourage research
involved with the diagnosis,
management and treat-
ment of patients affected
by lysosomal storage disor-
ders;

* Maintain close links with
family support groups;

® Promote and establish links
with support associations
for other, non-lysosomal,
organelle diseases

e Promote and establish links
with similar organisations
internationally.

Affected
cells depicting the
increase in number of
lysosomes containing
stored material.

Gaucher (pronounced go-shay)
disease is the most common
inherited lipid (fat) storage
disorder in humans, and

it is the most prevalent
lysosomal storage disorder

in persons of Ashkenazi
Jewish ancestry. It is caused
by a deficiency of the enzyme
‘glucocerebrosidase’, and is
inherited in an autosomal
recessive pattern.

Some of the major aspects of this condition
were first described in 1882 by the French physi-
cian C.P.E. Gaucher in his medical school thesis.
He mistakenly believed that the patient he
reported had a tumour of the spleen. In time,
it was realised that the condition was an
inherited lipid storage disorder. The metabolic
abnormality in Gaucher disease was shown by
Brady and coworkers in 1965 to be a deficiency
of the enzyme glucocerebrosidase. In 1968,
Weinreb and coworkers found that the highest
activity of glucocerebrosidase was in cellular
compartments called lysosomes, although the
enzyme did not appear to be confined to these
organelles. The gene that codes for glucocere-
brosidase was shown to be on human chromo-
some 1 by Barneveld and coworkers in 1983.
The gene was identified by Ginns and coworkers
in 1984. Although there are some common
mutations (mistakes) in the gene that cause
Gaucher disease, more than 200 individual
mutations have been described in patients with
this disorder.

Glucocerebrosidase is required for the break-
down (degradation) of the sugar-lipid
complex (glycolipid) called glucocerebro-
side. Glucocerebroside is composed of two
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fatty materials linked together, to which a single
molecule of the sugar, glucose, is also attached.
Glucocerebrosidase plays an important role in
the removal of glucose from this glycolipid, a
reaction that is necessary for the breakdown of
glucocerebroside. Glucocerebroside in the body
arises from the turnover of normal cell
membrane components. A particularly impor-
tant source is red and white blood cells. When
these become old, they are removed from the
circulation and the materials in their membranes
are degraded by a series of enzymes. If one of
these enzymes, such as glucocerebrosidase, is
less active than normal, some glucocerebroside
accumulates every day in various organs and
tissues in the patient’s body. In Gaucher disease,
the spleen, liver and bone marrow are primary
sites of glucocerebroside accumulation. If
enough glucocerebroside accumulates, it can
damage the spleen, liver, bone marrow, and in a
few patients, the lungs as well. In a small
number of patients with Gaucher disease, gluco-
cerebroside also accumulates in the brain and
can severely impair its function.

Classification of Gaucher disease

Patients with Gaucher disease have been
divided into three principal groups, called
Types 1, 2 and 3.

Type 1

patients are characterised by anaemia, low blood
platelets, a tendency to easy bruising, enlarge-
ment of the spleen and liver, and weakening of
their bones. Some patients may experience lung
problems as well. The enlarged spleen can
become massive and disfiguring (see pre-treat-
ment photograph). The weakened bones are
easily fractured. The hips and spine may be
particularly involved, but evidence of widespread
skeletal damage is often apparent in X-rays. The
onset of these problems varies from patient to
patient. In some patients, they may appear early
in life, during childhood or adolescence, while in
others not until they are adults. A principal char-
acteristic of Type 1 Gaucher disease is the
absence of brain involvement.
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