Neuronopathic Gaucher Disease Day
Agenda:
9.15 Registration and Coffee
9.45 Conference - Introduction by Tanya Collin-Histed
9.50 Type 3 Zavesca Trial feedback session (families only)
Elin Davies, Great Ormond Street Hospital
10.45 Causes and Pathophysiology of nGD *
Dr AshokVellodi, Great Ormond Street Hospital, London
11.15 Coffee
11.30 Auditory Involvement and Learning *
Dr Pauline Campbell, Speech & Hearing Science Dept, QMU Edinburgh
12.15 Neurological Features and Complications *
Dr Catherine DeVille, Great Ormond Street Hospital, London
12.45 A Personal Story *
Laurenna Simpkin
1.00 A Father’s Story *
Abdul Waheed, Father of Hajira Waheed
2.00 Lunch
2.15 OGT 918 Clinical Trial in Type 3 Gaucher disease
Dr Hélène Peyro-Saint-Paul, Actelion Pharmaceuticals and Dr Ashok Vellodi
2.45 Blood Brain Barrier *
Dr David Begley, Kings College, London
3.15 Tea
3.45 Future Directions *
Dr Ashok Vellodi, Great Ormond Street Hospital, London
4.15 Panel - Questions and Answers
4.45 End of Conference
(The talks marked with an * are reported below and on the following pages)

Causes and Pathophysiology of nGD
Dr Ashok Vellodi FRCPCH, is Consultant Metabolic
Paediatrician at Great Ormond Street Hospital, London
one of the four national designated Gaucher centres
in the England. Dr Vellodi looks after the majority of
neuronopathic Gaucher disease children in the UK
and is a member of the European Cerezyme Access
Programme (ECAP) medical advisory board.
‘Why does nGD occur? In other words, why do
some people with Gaucher disease develop the
neuronopathic form and others not? We need to

understand this first before we are able to develop
suitable treatments.
‘As we know there are three subtypes of Gaucher disease; 1,
2 and 3. Historically Type 1 is known as non-neuronopathic
and types 2 and 3 as the neuronopathic forms of the disease.
We know that people with nGD have less residual enzyme
than those with Type 1 Gaucher disease. In general the lower
the residual enzyme the more severe the disease.
‘The source of the substrate, Glucosylceramide, may be
important. Outside the nervous system it is derived from
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Future Directions in nGD
In this presentation Dr Ashok Vellodi presented a
number of possible methods for future treatment of
nGD and the challenges facing researchers. He started
with a discussion on Enzyme replacement therapy;
‘There is, as yet, no evidence that intravenously
administered enzyme crosses the blood-brain barrier
(BBB). However, there is some evidence from work
done in animal models that it may result in reduction
of storage in the brain. So far, this has been seen in
mouse models of alpha-mannosidosis, metachromatic
leukodystrophy and MPS VII. In the MLD mouse, the
storage reduction was accompanied by improved
neurological status. Of particular interest in the MPS
VII mouse was that there was no effect on storage
when the mice were given 4 mg/kg/week for 4 weeks,
but after giving them 20 mg/kg/week for 3 weeks
there was a reduction. Thus, there may be a threshold
beyond which an effect is seen. It is important to
realise that clearing of storage may not be uniform.
For example, in the MPS VII mice there was no clearing
in the cerebellum. Whether any clearing is seen in
humans is not known.
Getting enzyme across the blood brain barrier
‘Several approaches have been found to achieve this
in animal models:
- By packaging it so that it is carried across e.g. in
liposomes. In particular, stealth liposomes have been
found to escape capture by the lungs and enter the
brain.
- By modifying the enzyme. Certain proteins can enter
the brain easily. They do this by means of small areas
called protein transduction domains (PTD). These can
be transferred to other proteins enabling them to enter
the brain as well. This approach has been successfully
used in the mouse model of Parkinson disease.
- By direct administration
a) Using a virus to carry the gene.
b) Using cells that have been made to secrete the
enzyme by a virus e.g. bone marrow cells
c) Using neural progenitor cells
d) Direct administration of enzyme into the CNS.

Chaperone therapy
‘It is not possible to discuss the rationale of chaperone
therapy in detail here. However, it is important to
realise that different chaperones may be required for
different Gaucher mutations. Most work has been
done on the mutations responsible for type I GD.
Effective chaperones (at least in the laboratory) have
been for these mutations. However, very little progress
has been made so far on the mutations responsible
for type III GD. One reason for this seems to be that
these mutations are located on a domain (area) of the
enzyme that is not easy to access. Further research
in this area is urgently needed, particularly since
chaperones are small molecules that will probably
cross the blood brain barrier.
RNA interference (RNAi)
‘This is a relatively new and very interesting area of
research. It was first observed in 1990 when Jorgensen,
who was working with petunias, wanted to create a
petunia of an deeper shade of purple by introducing
the “purple” gene. Instead, a white petunia was
created. Clearly, the “purple” gene had been switched
off or silenced. It immediately became obvious that
this phenomenon could be used to study the function
of a gene by switching it off and observing the effect.
However, it was only recently that Mello and Fire showed
how this happened, using a microscopic roundworm
as a model. They called this RNA interference or RNAi.
In fact, RNAi is an ancient human trait and probably
a defence against viruses. In this sense it is unique.
There is potential for clinical applications, for example,
switching off viruses such as hepatitis B. However, it
does not cross the blood brain barrier and therefore
may face the same problems as ERT.
Conclusions
‘There are several promising areas of research,
some more advanced than others. It is likely that
no one therapy on its own is going to be effective;
combination therapy may be the way forward.’

Of the methods listed above, the only one currently being
trialled in patients is CNS gene therapy using a virus. Two
trials are in progress, one in a lysosomal disorder, Batten’s
disease, and the other in a non-lysosomal disorder,
Canavan’s disease. Both are trials of safety rather than
efficacy.
‘A single patient with type II Gaucher disease has
undergone direct CNS infusion of enzyme. Again, this was
a safety study only; the procedure was tolerated well.
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