
Disease Clinical Enzyme Chromosome Bone Marrow Animal Human Enzyme Australian Carrier
Phenotype Deficiency Location Transplantation Model Replacement Therapy Prevalence Frequency

Aspartylglucosaminuria Aspartylglucosaminidase 4q32 - 33 mouse 1 in 2,111,000 1 in 726

Cholesterol ester storage disease Wolman disease Acid lipase 10q24-25 1 in 528,000 1 in 363

Cystinosis Cystine transporter 17 1 in 192,000 1 in 219

Fabry disease Fabry disease α-Galactosidase A Xq22 mouse Europe; in clinical practice 1 in 117,000 1 in 117,000

Farber Lipogranulomatosis Farber disease Acid ceramidase 8p21.3-p22 Not helpful in severe forms

Fucosidosis α-L-Fucosidase 1p34 Benefit in dog model dog > 1 in 2,000,000

Galactosialidosis types I / II Protective protein 20q13.1 sheep

Gaucher disease types I / II / III Gaucher disease Glucocerebrosidase 1q21 May benefit in type I; mouse Type I in clinical practice; 1 in 57,000 1 in 119
(β-glucosidase) uncertain other types Trial in Type III in progress

Globoid cell leucodystrophy Krabbe disease Galactocerebrosidase 14q31 May benefit presymptomatic patients mouse, sheep, dog, monkey 1 in 201,000 1 in 188

Glycogen storage disease II Pompe disease α-Glucosidase 17q25.2-25.3 Not helpful dog, cattle, quail, Trials in progress 1 in 146,000 1 in 191

GM1-Gangliosidosis types I/II/III β-Galactosidase 3p21-3pter No benefit in dog cat, dog, sheep, cattle 1 in 384,000 1 in 310

GM2-Gangliosidosis type I Tay Sachs disease β-Hexosaminidase A 15q23-24 No benefit mouse 1 in 201,000 1 in 224

GM2-Gangliosidosis type II Sandhoff disease β-Hexosaminidase A & B 5q13 No benefit mouse 1 in 384,000 1 in 310

GM2-Gangliosidosis GM2-activator deficiency 5q32-33 dog

α-Mannosidosis types I / II α-D-Mannosidase 19p13.2-q12 mouse, cat, cattle, guinea pig 1 in 1,056,000 1 in 514

β-Mannosidosis β-D-Mannosidase 4q22-q25 goats, cattle

Metachromatic leucodystrophy Arylsulphatase A 22q13.3-qter May benefit presymptomatic patients mouse 1 in 92,000 1 in 152

Metachromatic leucodystrophy Saposin B 10q2 May benefit presymptomatic patients

Mucolipidosis type I Sialidosis types I / II Neuraminidase 6p21.3 1 in 1027

Mucolipidosis types II / III I-cell disease; Phosphotransferase 4q.21-23 Benefit reported for one MLII patient cat 1 in 285
pseudo-Hurler polydystrophy

Mucolipidosis type IIIC pseudo-Hurler polydystrophy Phosphotransferase γ-subunit 16p

Mucolipidosis type IV Unknown 19p13.2-p13.3

Mucopolysaccharidosis type I Hurler syndrome α-L-Iduronidase 4p16.3 May benefit presymptomatic patients cat, dog, mouse Trials in progress 1 in 88,000 1 in 148
Scheie syndrome

Mucopolysaccharidosis type II Hunter syndrome Iduronate-2-sulphatase Xq27-28 May benefit presymptomatic patients mouse, dog Trials in progress 1 in 136,000 1 in 136,000

Mucopolysaccharidosis type IIIA Sanfilippo syndrome Heparan-N-sulphatase 17q25.3 Not helpful in symptomatic patients mouse, dog 1 in 114,000 1 in 169

Mucopolysaccharidosis type IIIB Sanfilippo syndrome α-N-Acetylglucosaminidase 17q21 Not helpful in symptomatic patients mouse, emu, dog 1 in 211,000 1 in 230

Mucopolysaccharidosis type IIIC Sanfilippo syndrome AcetylCoA:N-acetyltransferase unknown Not helpful in symptomatic patients 1 in 1,407,000 1 in 593

Mucopolysaccharidosis type IIID Sanfilippo syndrome N-Acetylglucosamine 6-sulphatase 12q14 Not helpful in symptomatic patients goat 1 in 1,056,000 1 in 514

Mucopolysaccharidosis type IVA Morquio syndrome Galactose 6-sulphatase 16q24.3 Not helpful 1 in 169,000 1 in 206

Mucopolysaccharidosis type IVB Morquio syndrome β-Galactosidase 3p21-3pter Not helpful

Mucopolysaccharidosis type VI Maroteaux-Lamy syndrome N-Acetylgalactosamine 4-sulphatase 5q11-13 May benefit cat, rat, dog, mouse Trials in progress 1 in 235,000 1 in 242

Mucopolysaccharidosis type VII Sly syndrome β-Glucuronidase 7q21.1.11 dog, mouse, cat 1 in 2,111,000 1 in 726

Mucopolysaccharidosis type IX hyaluronoglucosaminidase-1 3p21.3-p21.2

Multiple sulphatase deficiency Multiple sulphatases unknown 1 in 1,407,000 1 in 593

Neuronal Ceroid Lipofuscinosis, CLN1 Batten disease Palmitoyl protein thioesterase 1p34

Neuronal Ceroid Lipofuscinosis, CLN2 Batten disease Tripeptidyl peptidase I 11p15.5

Neuronal Ceroid Lipofuscinosis, CLN3 Vogt-Spielmeyer disease Protein function not known 16p12.1 mouse, dog, sheep

Neuronal Ceroid Lipofuscinosis, CLN5 Batten disease Protein function not known 13q22

Neuronal Ceroid Lipofuscinosis, CLN6 Batten disease, late infantile Protein function not known 15q21-23 ovine

Neuronal Ceroid Lipofuscinosis, CLN8 Northern Epilepsy Protein function not known 8pter-p23

Niemann-Pick disease types A / B Niemann-Pick disease Acid sphingomyelinase 11p15.1-p15.4 Not helpful for type A Trials planned for B 1 in 248,000 1 in 249

Niemann-Pick disease type C1 Niemann-Pick disease Cholesterol trafficking 18q11-12 cat, mouse 1 in 211,000 1 in 230

Niemann-Pick disease type C2 Niemann-Pick disease Cholesterol trafficking unknown

Pycnodysostosis Cathepsin K 1q21

Schindler disease types I / II Schindler disease α-Galactosidase B 22q13.1-13.2

Sialic acid storage disease Sialuria, Salla disease Sialic acid transporter 6q14-15 1 in 528,000 1 in 363

TABLE: A summary of LSD and therapies (as of August 2001)
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M
r. Ken H

atton (Treasurer) (N
SW

)

Ken is a retired business-
m

an w
ho is still involved

w
ith building and vine-

yard develop
m

ents, and
has been a long-tim

e
sup

p
orter and benefactor

of genetic disorder
group

s.  Ken is also involved w
ith

Rotary and is a Past President of 
the Rotary C

lub of Brookvale.

Professor John H
op

w
ood

(C
hairm

an) (SA)John heads the Lysosom
al

D
iseases Research U

nit 
at the W

om
en’s and

C
hildren’s H

osp
ital in

A
delaide.  O

ver the last
20 years, he and his
group

 have researched
m

ethods to achieve diag-
nosis at birth and effective therap

y 
for p

atients affected by lysosom
al 

storage disorders.
Phone:

(08) 8161 7293
Fax:

(08) 8161 7100
E-m

ail:
john.hopw

ood@
adelaide.edu.au

M
s. Sop

hie Lazenkas 
(Public O

fficer/Secretary) (SA)

Sop
hie is the M

anager 
of Business O

p
erations in

the Lysosom
al D

iseases
Research U

nit in A
delaide.  

Phone:(08) 8161 7393
Fax:

(08) 8161 7100
E-m

ail: sophie.lazenkas@
adelaide.edu.au

D
r. Peter M

acD
onald (N

SW
)

Peter is a general m
edical

p
ractitioner and w

as an
Indep

endent  M
em

ber of
Parliam

ent in the N
ew

South W
ales legislature

betw
een 1991 and 1998.

H
e has been a m

em
ber

and chairm
an of a

num
ber of p

arliam
entary com

m
ittees

dealing w
ith health and social issues.

D
r. Jim

 M
cG

ill (Q
LD

)

Jim
 is a m

etabolic
p

hysician and 
clinical geneticist at
the Royal C

hildren’s
H

osp
ital and M

ater
C

hildren’s H
osp

ital 
in Brisbane. H

e has
m

any years’ exp
erience w

ith m
anag-

ing the care of p
atients affected by

lysosom
al storage disorders.

Phone:
(07) 3636 8176

E-m
ail: M

cG
illJ@

health.q
ld.gov.au

M
s. M

argaret Sahhar (VIC
)

M
arg

aret is a 
so

cial w
o

rker at th
e

V
icto

ria
n

 C
lin

ical
G

e
n

e
tics Service.  

She has extensive
involvem

ent in the
establishm

ent 
of a num

ber of
sup

p
ort group

s throughout Victoria.  
In 1998, she established the G

enetic
Sup

p
ort N

etw
ork of Victoria, an

um
brella group

 for all the genetic
sup

p
ort group

s.

Phone:
(03) 8341 6256

E-m
ail:

sahharm
@

cryp
tic.rch.unim

elb.edu.au

M
rs. Ros Sm

ith 
(D

eputy C
hairm

an) (N
SW

)

Ros had a child
affected by a lysoso-
m

al storage disorder
and has been involved
w

ith the
M

ucop
olysaccharide

and Related D
iseases

Society of A
ustralia since its 

incep
tion in 1983.  H

er com
m

-
itm

ent to fam
ilies affected by

genetic disorders is dem
onstrated 

by her continued involvem
ent 

w
ith um

brella organisations such 
as The A

ssociation of G
enetic

Sup
p

ort of A
ustralasia.
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com

pany lim
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istered
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D
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hem
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W
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en’s and C

hildren’s H
osp

ital, 
72 King W

illiam
 Road, N

orth A
delaide, 

South A
ustralia, 5006.

C
orresp

ondence should be m
arked A

ttention: 
Public O

fficer, Lysosom
al D

iseases A
ustralia.

Enq
uiries about LD

A
 and its activities can be 

directed to any Board m
em

ber at the contact 
p

oints p
rovided above.

If you w
ould like to be p

laced on our 
m

ailing list, p
lease contact the Public O

fficer.

O
ur new

sletters are p
osted on our w

ebsite at

w
w

w
.lda.org.au
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eans, w
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ission of Lysosom
al D

iseases Australia.

M
ission Statem

ent
•

Increase com
m

unity aw
are-

ness and understanding of
lysosom

al storage disor-
ders, their effects and
p

otential solutions, through
education and p

ublicity;

•
Increase p

olitical recogni-
tion and understanding of
lysosom

al storage disor-
ders, their effects and
p

otential solutions, p
articu-

larly the cost-benefit advan-
tages offered by therap

ies;

•
Encourage research
involved w

ith the diagnosis,
m

anagem
ent and treat-

m
ent of p

atients affected
by lysosom

al storage disor-
ders;

•
M

aintain close links w
ith

fam
ily sup

p
ort group

s;

•
Prom

ote and establish links
w

ith sup
p

ort associations
for other, non-lysosom

al,
organelle diseases

•
Prom

ote and establish links
w

ith sim
ilar organisations

internationally.

G
A

U
CH

ER
 D

ISEA
SE

G
aucher (pronounced go-shay)

disease is the m
ost com

m
on

inherited lipid (fat) storage
disorder in hum

ans, and 
it is the m

ost prevalent 
lysosom

al storage disorder 
in persons of Ashkenazi 
Jew

ish ancestry.  It is caused
by a deficiency of the enzym

e
‘glucocerebrosidase’, and is
inherited in an autosom

al
recessive pattern.
Som

e 
of 

the 
m

ajor 
asp

ects 
of 

this 
condition 

w
ere first described in 1882 by the French p

hysi-
cian C

.P.E. G
aucher in his m

edical school thesis.
H

e 
m

istakenly 
b

elieved
 

that 
the 

p
atient 

he
rep

orted had a tum
our of the sp

leen.  In tim
e, 

it 
w

as 
realised

 
th

at 
th

e 
con

d
ition

 
w

as 
an

 
inherited lip

id storage disorder.  The m
etabolic

abnorm
ality in G

aucher disease w
as show

n by
Brady and cow

orkers in 1965 to be a deficiency
of 

the 
enzym

e 
glucocerebrosidase. 

 
In 

1968,
W

einreb and cow
orkers found that the highest

activity 
of 

glucocerebrosidase 
w

as 
in 

cellular
com

p
artm

ents 
called 

lysosom
es, 

although 
the

enzym
e did not ap

p
ear to be confined to these

organelles.  The gene that codes for glucocere-
brosidase w

as show
n to be on hum

an chrom
o-

som
e 1 by Barneveld and cow

orkers in 1983.
The gene w

as identified by G
inns and cow

orkers
in 1984.  A

lthough there are som
e com

m
on

m
utations 

(m
istakes) 

in 
the 

gene 
that 

cause
G

auch
er 

d
isease, 

m
ore 

th
an

 
200 

in
d

ivid
ual

m
utations have been described in p

atients w
ith

this disorder. 

G
lucocerebrosidase is req

uired for the break-
d

ow
n

 
(d

eg
rad

ation
) 

of 
th

e 
sug

ar-lip
id

com
p

lex (glycolip
id) called glucocerebro-

side.  G
lucocerebroside is com

p
osed of tw

o

fatty m
aterials linked together, to w

hich a single
m

olecule of the sugar, glucose, is also attached.
G

lucocerebrosidase p
lays an im

p
ortant role in

the rem
oval of glucose from

 this glycolip
id, a

reaction that is necessary for the breakdow
n of

glucocerebroside.  G
lucocerebroside in the body

arises 
from

 
th

e 
turn

over 
of 

n
orm

al 
cell

m
em

brane com
p

onents.  A
 p

articularly im
p

or-
tant source is red and w

hite blood cells.  W
hen

these becom
e old, they are rem

oved from
 the

circulation and the m
aterials in their m

em
branes

are degraded by a series of enzym
es.  If one of

these enzym
es, such as glucocerebrosidase, is

less active than norm
al, som

e glucocerebroside
accum

ulates every day in various organs and
tissues in the p

atient’s body.  In G
aucher disease,

the sp
leen, liver and bone m

arrow
 are p

rim
ary

sites 
of 

g
lucocereb

rosid
e 

accum
ulation

. 
 

If
enough 

glucocerebroside 
accum

ulates, 
it 

can
dam

age the sp
leen, liver, bone m

arrow
, and in a

few
 

p
atients, 

the 
lungs 

as 
w

ell. 
 

In 
a 

sm
all

num
ber of p

atients w
ith G

aucher disease, gluco-
cerebroside also accum

ulates in the brain and
can severely im

p
air its function.

C
lassification of G

aucher disease
Patien

ts 
w

ith
 

G
auch

er 
d

isease 
h

ave 
b

een
 

d
ivid

ed
 

in
to 

th
ree 

p
rin

cip
al 

g
roup

s, 
called

 
Typ

es 1, 2 and 3.

Type 1 
p

atients are characterised by anaem
ia, low

 blood
p

latelets, a tendency to easy bruising, enlarge-
m

ent of the sp
leen and liver, and w

eakening of
their bones.  Som

e p
atients m

ay exp
erience lung

p
roblem

s 
as 

w
ell. 

 
The 

enlarged 
sp

leen 
can

becom
e m

assive and disfiguring (see p
re-treat-

m
ent p

hotograp
h).  The w

eakened bones are
easily fractured.  The hip

s and sp
ine m

ay be
p

articularly involved, but evidence of w
idesp

read
skeletal dam

age is often ap
p

arent in X
-rays.  The

onset of these p
roblem

s varies from
 p

atient to
p

atient.  In som
e p

atients, they m
ay ap

p
ear early

in life, during childhood or adolescence, w
hile in

others not until they are adults.  A
 p

rincip
al char-

acteristic 
of 

Typ
e 

1 
G

aucher 
d

isease 
is 

the
absence of brain involvem

ent.

G
auch

er D
isease

p
age 1-3

Q
uality o

f life
p

age 3

B
o

n
e m

arro
w

 
tran

sp
lan

tatio
n

p
age 3-4

LSD
 tab

le (up
d

ated
)

p
age 5

w
ha

t’s 
insid

e

co
n

tin
u

ed
 p

ag
e 2

...

Like th
e h

o
u

seh
o

ld
 kitch

en
, lyso

so
m

es can
b

e d
escrib

ed
 as ‘recyclin

g
 cen

tres’. If w
aste

m
aterial is n

o
t rem

o
ved

, it b
u

ild
s u

p
 an

d
im

p
airs n

o
rm

al fu
n

ctio
n

in
g

.

A
ffected

 
cells d

ep
ictin

g
 th

e
in

crease in
 n

u
m

b
er o

f
lyso

so
m

es co
n

tain
in

g
sto

red
 m

aterial.

A
ffected

 
cells d

ep
ictin

g
 th

e
in

crease in
 n

u
m

b
er o

f
lyso

so
m

es co
n

tain
in

g
sto

red
 m

aterial.

N
o

rm
al

cell
N

o
rm

al
cell

Like th
e h

o
u

seh
o

ld
 kitch

en
, lyso

so
m

es can
b

e d
escrib

ed
 as ‘recyclin

g
 cen

tres’. If w
aste

m
aterial is n

o
t rem

o
ved

, it b
u

ild
s u

p
 an

d
im

p
airs n

o
rm

al fu
n

ctio
n

in
g

.

Severely
affected

cell

Severely
affected

cell


