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Updates from uniQure about their gene
therapy for Huntington's disease

uniQure is conducting safety trials of the first gene therapy for HD. A recent press release
provided a 1 year update on the first group of 10 people who underwent surgery to receive
this experimental drug. Let’s talk more about what it means.
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niQure is a company specializing in gene therapy, and they have been working on

an experimental drug for Huntington’s disease (HD), called AMT-130, that is

delivered via brain surgery. This is an unprecedented genetic approach to treating
HD, and safety is the top priority for the first human trials. A press release and public
presentation on Thursday June 23rd announced 12-month data on safety and huntingtin-
lowering, from the first cohort (group) of 10 people with HD to undergo the surgery. HDBuzz
also had the opportunity to speak with Dr. Ricardo Dolmetsch, President of Research and
Development at uniQure, to get some additional clarity on what was shared. Overall, the
drug and surgery were well tolerated, with no major safety issues arising so far. It can be
difficult to interpret huntingtin-lowering data from such a small group, but what’s there so
far looks like it could be promising - let's explore what it means and what'’s next for this
study.

The first gene therapy for HD

Let’s begin with a refresher on the basics of this trial. Gene therapy is a technique that aims
to permanently modify the core instructions from which living things are built. There are
different targets and different methods for transporting such drugs to parts of the body and
brain, but the key point is that gene therapy aims for permanence, a one-and-done delivery,
to treat a genetic disease at its roots. Most HD gene therapies are focused on a technique
called huntingtin-lowering, which targets the huntingtin gene or its genetic message
molecule, RNA. The aim is to switch off the gene and decrease the amount of harmful
huntingtin protein that builds up in the brain, with the goal of slowing the worsening
symptoms of HD.

uniQure is developing an HD gene therapy called AMT-130. They are using an approach
where a piece of man-made genetic material is packaged inside a harmless virus and

delivered directly to the part of the brain that is most affected by HD, the striatum. This
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requires a single surgical procedure in which minuscule holes are made in the skull and tiny
needles are used to inject the virus into six different locations deep in the brain. The drug
spreads into many brain cells and sets up little factories for producing a type of genetic
micro-message that tells the cell to make less huntingtin protein.

AMT-130 is a gene therapy which is injected directly into several locations deep in the
brain, using a surgical procedure.

The state of uniQure’s HD clinical trials

uniQure spent several years testing their drug in different lab models and animals, including
pigs that have the HD gene. Then, when it looked like they could safely achieve huntingtin-
lowering in a large animal brain, they embarked in 2020 on the first trial in people, known as
HD-Gene-TRX1. So far, 36 people are enrolled in different cohorts (groups) of this trial in
the USA and Europe, some receiving a low dose of AMT-130, some receiving a high dose,
and some receiving an imitation surgery, in which no needles are used and no drug given
but the tiny holes are made.

Last week’s press release and an investor-focused presentation from uniQure shared some
data, from just the first cohort of 10 participants with HD. 6 of these individuals received the
low dose of AMT-130, and 4 were in the “control” group that had imitation surgery. In
addition to showing that the drug and procedure were safe and well-tolerated, uniQure was
able to share huntingtin-lowering data from 7 of the participants, 4 in AMT-130 group and 3
in the control group.

The very small numbers of people mean that the data is variable and should be interpreted
with caution. That said, there may be reason for excitement, even with such a small group.
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What was shared in the press release?

The June 23rd press release shared basic data on the side effects of the surgical
procedure, levels of huntingtin after 1 year, and a protein called NfL that can act as an
indicator of brain health. Essentially, what they shared addresses safety first and foremost,
followed by a “biomarker” of how brain cells might be reacting to the treatment, and a
measure of whether the drug is acting biologically in the way it's meant to - this is known as
“target engagement.”

Safety & Tolerability

This is the simplest piece to interpret and is solidly good news. The 10 participants were
followed closely over the course of 1 year, and the main side effects they experienced were
related to the surgery, which was overall very well tolerated. The surgery can take most of a
day, and one person had a blood clot from being immobile for many hours, which resolved
soon afterwards. Another person experienced delirium after the surgery, a period of serious
confusion that happens sometimes after anesthesia, and this also resolved quickly. Those
were the most serious side effects; other examples of minor ones were headaches after the
surgery, and pain or dizziness after lumbar punctures to take samples of spinal fluid.

Measurements in spinal fluid

The 10 participants in the first cohort had lumbar punctures before having the surgery
(“baseline”) and then 1, 3, 6, 9 and 12 months later. This was to allow uniQure to measure
changes in levels of huntingtin as well as other biomarkers, like NfL, that can help to give a
picture of brain health.

e Biomarkers: Temporary increase in NfL

A biomarker is something in the body that can be measured to give us a picture of an
aspect of a person’s health. For a neurodegenerative disease like HD, an ideal
biomarker changes reliably as things worsen, and reverts with treatment. NfL, which is
released by sick brain cells, tends to increase as HD progresses, so it is increasingly
being measured as part of human clinical trials. However, a short-lived increase in NfL
can also indicate different types of stress on brain cells, such as that caused
temporarily by an invasive brain surgery. As expected, the HD-Gene-TRX1 participants
who received the drug had an increase in NfL that went up right after the surgery and
slowly returned to baseline levels. For those who had sham surgery and no needles or
drug, NfL levels stayed around the same over that time period.

e Target engagement: decreased huntingtin levels

The goal of uniQure’s therapy, from a biological standpoint, is to target the genetic
“message” created by the huntingtin gene, so that less huntingtin protein is made in
brain cells. So for AMT-130, “target engagement” means lower levels of huntingtin.
They were only able to make accurate before-and-after measurements in a subset of
participants, but despite this roadblock, it already looks like AMT-130 may be lowering
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huntingtin protein. For people who received the drug, they found that huntingtin levels
dropped over time, and by 12 months they were about 50% lower on average. The
people in the sham surgery group had lots of variability in the levels of huntingtin in
their spinal fluid but looked fairly steady. Again, the numbers are way too small to talk
about statistical significance, but overall it looks like the drug is doing what it is
designed to do.

The trials and tribulations of measuring
huntingtin
“Although this early data is encouraging that AMT-130 is doing what scientists

hoped - lowering huntingtin levels - there is still along way to go before this
could be a drug to treat HD. ”

Ideally we would have a clever way to look directly in the brain at huntingtin levels before
and after treatment, and scientists are working on tracers which would allow us to do just
that, but these are not ready to use in drug trials just yet. Instead, scientists measure the
very small amounts of huntingtin protein found in spinal fluid as a proxy, and these
measurements are a technical challenge for the entire field of HD research. Of the 10 people
in this part of the uniQure study, the researchers were only able to get reliable huntingtin-
lowering data from 7; 4 people who received the drug and 3 who received the sham
treatment. This means we are looking at data from a very small number of people so, whilst
things look to be going in the right direction, we should still be cautious.

Another consideration is that uniQure’s drug lowers both healthy and harmful huntingtin,
based on this data, by around 50% in people who received the low dose of AMT-130.
Questions came up in the public presentation around whether longer exposure or higher
doses could lead to “too much” lowering of huntingtin, but this seems unlikely for several
reasons.

The work that uniQure have published inanimal models shows that higher doses of the
drug are safe and well tolerated over the course of several years. In people, the data so far
show the levels of huntingtin getting lower and lower over time, but uniQure expects the
lowering to level off after 12 months, as they have seen in their animal model experiments.
They also show that higher doses of the drug don’t lower huntingtin levels much more than
low doses; instead, the drug is able to spread to more parts of the brain, so the same level
of lowering is seen in more areas, which they think will be beneficial.

Finally, there are several trial participants in the USA and Europe who have already received
high doses of AMT-130, and none of them have had major dangerous side effects thus far.

So what's next for AMT-1307?
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Although this early data is encouraging that AMT-130 is doing what scientists hoped -
lowering huntingtin levels - there is still a long way to go before this could be a drug to treat
HD. A number of scenarios are possible, all of which hinge on the outcome of the results
uniQure is due to publish in the second quarter of 2023.

In the best case and probably unlikely scenario (but we can hope!), the next data release
will have extremely positive findings, which could prompt uniQure to pursue accelerated
approval of the drug to start treating people with HD as soon as possible. What is more
likely, but still wishful thinking at this stage, is that the next data update holds up the
tentative conclusions we have drawn so far - the drug appears safe, engages the target by
lowering huntingtin and, perhaps, might show some indications of improving symptoms or
slowing down the progression of HD. In such a scenario, uniQure would likely launch a much
larger phase 3 study with over 100 patients enrolled and divided into control and treatment
groups, to determine in a larger population whether the drug is really doing what the
scientists hope - slowing or halting the progression of HD.

However, we must prepare for the possibility that the results in 2023 are not what we hope.
One possibility is that the drug continues to be safe, but that huntingtin levels are not
lowered. This may not be as bad as it seems, it could be that it takes some time to see a
measurable effect of AMT-130, we just don’t know what to expect at this stage. The worst
case scenario is that signs of HD in people who receive the treatment could appear to
progress faster - similar to the results of the tominersen trial. In that case, uniQure would
need to go back to the drawing board.

All that speculation aside, uniQure are taking concrete steps to improve upon the surgery,
as well as planning for access to AMT-130, should the results of this trial prove favourable.
One drawback for this “one-shot” therapy is that the procedure itself takes all day. In a third
cohort of patients, uniQure are planning to test a much shorter version of the surgery which
would only take half a day to complete.

All'in all, uniQure’s preliminary safety and huntingtin-lowering results are encouraging. We
are grateful for the brave participants in this unprecedented gene therapy trial, and eagerly
await the next data release.

Dr. Leora Fox works at the Huntington's Disease Society of America, which has
relationships and non-disclosure agreements with pharmaceutical companies, including
uniQure. Dr. Rachel Harding has no conflicts to declare. For more information about our
disclosure policy see our FAQ...

GLOSSARY
huntingtin protein The protein produced by the HD gene.
neurodegenerative A disease caused by progressive malfunctioning and death of brain

cells (neurons)
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biomarker a test of any kind - including blood tests, thinking tests and brain scans - that
can measure or predict the progression of a disease like HD. Biomarkers may make
clinical trials of new drugs quicker and more reliable.

cohort a group of participants in a clinical research study

RNA the chemical, similar to DNA, that makes up the 'message' molecules that cells use
as working copies of genes, when manufacturing proteins.
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