Two of us:

A Formidable Partnership
DR LESZEK LISOWSKI & PROFESSOR IAN ALEXANDER

Who could have guessed
that two little boys, born on
opposite sides of the planet,
would one day cross paths
and establish a powerful
scientific partnership?
Fast forward half a lifetime.
Professor Ian Alexander, who heads
CMRI’s Gene Therapy Research Unit,
and Dr Leszek Lisowski, who leads
the Translational Vectorology Group,
have established a dynamic research
and translational collaboration. In the
process, they’ve found unexpected
synergies, resulting in a research effort
that is much more than the sum of its
parts.
It has put them at the forefront of gene
therapy globally. It began with the
creation of a world-first synthetic gene
therapy vector, now in clinical trials to
cure haemophilia, and has culminated
in an ambitious strategy to tackle most
genetic diseases, starting right here in
Australia.

IAN:

CMRI is globally competitive in gene therapy, with a
special interest and a strong track record in liver-targeting
therapies. I’ve been tinkering with Adeno-Associated Virus
(AAV), our preferred tool for gene therapy, since 1992, but
it is our efforts to cure OTC-deficiency, a metabolic liver
disease, that has been most satisfying. It is not just about
the technology, it is about the patients.
Leszek is modest. I like to embarrass him. He’s Polish,
born behind the Iron Curtain. He went to Sloan Kettering
in New York, Stanford, The Salk Institute … he’s brilliant.
Leszek is a world expert on AAV vectors themselves – the
system for delivering gene therapy cures.

“

We are formidable together
and have developed a complete
program for the development
and use of these tools.

”

Currently, our expertise is in gene therapies for the liver,
for which we are globally recognised, but we also work
on other tissues besides liver. Leszek is developing new
AAVs for delivery of gene therapies to the central nervous
system and the eye.
I still have a genetic metabolic clinical practice, so I have
a good knowledge of existing treatments, and I’m most
excited about the potential of this research.

We can’t get closer to the human circumstance of
creating new therapies than we are. Leszek successfully
took the first synthetic vector to clinical trials for
haemophilia in 2-3 years.
That’s just three years from discovery in the laboratory
to benefits for patients. Gene therapy is exploding as a
new field of medicine. It’s an exciting time, and there are
trials happening all over the world. But that means there
is higher demand for clinical-grade vectors.
With our paediatric OTC-deficiency trial, we were told
it would be a two-year wait to get the next batch of
clinical grade vectors we need. That’s why Leszek and
I want to establish a clinical grade gene therapy vector
manufacturing facility at CMRI in Australia.
Gene therapy has the potential to cure kids right
now, and we need to be able to conduct trials here in
Australia.
Australia punches well above its weight, given only 3%
of global biomedical research happens here. However,
most trials are conducted overseas, and our aim is to
bring overseas clinical trials to Australia as soon as
possible so we don’t have to wait two years for clinical
vectors. We need a facility in this country to be able to
compress a 5-7 year journey into a 2-3 year journey for
children with devastating diseases.
Delivering gene therapies from bench to bedside within
two years would be extremely exciting.

LESZEK:

Ian is a world-leader in gene therapy. We had
collaborated on my synthetic vector project when I was at
Stanford University. That’s why I came to Australia from
the US, to work more closely with him.
Ian has successfully developed gene therapy for OTCdeficiency, an inherited liver disease in children, with
clinical trials due to start soon in the UK. And for the
past 18 months, Ian has been working on another,
similar condition, Propionic Acidemia (PA), because of his
experience in the liver and our strong collaboration with
the world’s leading PA researchers in the United States.
Ian specialises in ensuring that gene therapy tools
effectively target specific diseases, and I focus on
developing novel tools to help him target new cell types.
He uses the tools to help sick children, while I’m the
toolmaker.
For gene therapy to succeed, the defective gene needs
to be corrected or replaced in a significant proportion
of diseased cells in the relevant tissue or organ. For liver
metabolic diseases, like OTC-deficiency and Propionic
Acidaemia, Ian’s team has developed an even newer
strategy that can directly correct the genetic defect in
50% of cells. This is unprecedented – he has achieved a
threshold that is meaningful and will truly help people.
Ethically, it is important to develop a vector and treatment
that provides the greatest benefit while minimising risk.
It means working in model systems outside of humans
before trialling any new treatment in a child in the clinic.

It’s now possible to use a patient’s own liver cells to
create a model liver in the lab. This exciting test system
has improved our ability to develop gene-based cures,
and, as soon as we have strong evidence of good results,
we would endeavour to get the treatment/cure to the
clinic as fast as possible.
For gene therapy tools to be used in human trials, there
are stringent manufacturing standards (known as GMP).
This has led to a global shortage in this manufacturing
capacity. Therefore, with the NSW Government’s help,
we are setting up a small scale GMP facility to produce
AAV vectors for small clinical trials. But larger trials will
need a bigger GMP facility.

“

Ian and I have a strong focus
on precision in gene therapy,
i.e. the ability to treat each individual
child for their specific disease.

”

Right now, we are working on a gene therapy tool for
Propionic Acidemia to cure the vast majority (up to 90%)
of cases. We will then look at tailored solutions for the
remaining 10%.
Continuing our research will be key to achieving this
precision.

Will you be a supporter of
this exciting research?
You can help us provide children
with Propionic Acidemia and many
other serious genetic conditions the
opportunity to live disease - free,
happy lives.
Donate today at
cmri.org.au/hopeforcharlize

