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Presentation 
 

Yasukawa: Good morning, everyone. I'm Kenji Yasukawa of Astellas Pharma Inc. Thank you very much for 
joining our R&D Meeting despite your very busy schedule today. In our R&D Meeting today, we are going to 
explain Astellas’ initiatives for gene therapy. 

 

This is a cautionary statement regarding forward-looking information on page two. I'm not going to read it. 
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Page 3. This is the agenda for today. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

4 
 

 

Page 4. 
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And the next page. First, I'd like to explain the background why we work on gene therapy. 

Needless to explain to you during this meeting, our focus area approach is our R&D strategy. We are aiming 
to identify disease-causing biology so that the most appropriate corresponding modality or technology to 
continuously create new drug candidates for diseases with high unmet medical needs, also based on 
development possibilities. These three points will be combined. An R&D technology platform will be 
established, and we can create new research fees and the leading compound or project will enter the clinical 
stage. 

Our R&D data package will be accepted by the regulatory authorities to allow us to proceed into the clinical 
stage. That's what we call Primary Focus. Once it's identified as a Primary Focus, we will use our management 
resources intensively. And genetic regulation is one of our Primary Focuses. 

Looking at the scientific validity, gene therapy is a treatment approach to address the root causes of genetic 
diseases that occur due to gene mutation or deficiency, and it can target diseases with a clear association 
between the cause and how to address the situation. 

Next on feasibility. We have high capabilities in research to leverage AAV technology platforms and 
continuously create programs in development to ensure appropriate patient selection, study design 
development, and conduct clinical studies in the field of rare diseases, and in manufacturing, to supply high-
quality products end-to-end from clinical trial through commercial stages. 

Astellas has high capabilities in all these areas. 
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It's not just AT132, which was already in the clinical stage for XLMTM at the time of acquisition of Audentes; 
we also obtained multiple follow-on programs for various diseases with high unmet medical needs, such as 
AT845 for Pompe disease and Duchenne muscular dystrophy programs as well. 

At the bottom of this page, you can find a simple chart on the history of our initiatives by now. 

In Tsukuba, before the acquisition of Audentes, we had been conducting exploratory research on gene therapy 
from before. At that time, we were facing challenges of manufacturing high-quality products for gene therapy. 
But through our acquisition of Audentes in 2020, we successfully brought in high manufacturing capabilities 
in-house, which substantially accelerated our initiatives for gene therapies. 

Since then, we also have made investments actively. In April last year, we launched Astellas Gene Therapies, 
AGT, as a gene therapy center of excellence and build end-to-end capabilities, incorporating R&D, 
manufacturing, and commercialization. 

Furthermore, in May this year, we are planning to have the grand opening of a new large-scale manufacturing 
facility in Sanford, North Carolina, which is scheduled to be operational and GMP ready. We can cover 
commercial-scale manufacturing as well. We will leverage and develop our capabilities. We have acquired and 
nurtured to the maximum and continue our commitment to gene therapy going forward as well. 

 

Page 6. Let me give you a brief overview of today's presentations from now by two speakers on research and 
development. 
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Today, on behalf of AGT, Mathew Pletcher, Head of Gene Therapy Research and Technical Operations, will 
present on our gene therapy research and manufacturing; then Astellas’ capabilities, strengths in the field, 
and our future direction will be explained, as well as the basics of gene therapy. 

And then Bernhardt Zeiher will give you an update on the current status of our ongoing clinical development 
programs, AT132 and AT845. 

Now I'd like to hand over to Mat. Mat, please start your presentation. 

Pletcher*: Thank you, Kenji. I'm Mat Pletcher, Division Head of Gene Therapy Research and Technical 
Operations at Astellas. I'm pleased to be here today to talk about the gene therapy landscape and Astellas’ 
unique approach and capabilities in the field. 

 

Please move to slide 8. 

I've worked in gene therapy in rare disease for most of my career and have been personally touched by their 
impact to my daughter with a rare genetic condition that is causing her to lose her sight. I believe quite 
passionately that gene therapy holds a promise to transform how we treat many diseases and provide truly 
life-changing value to patients. 

At Astellas, we are deeply committed to the disruptive potential of this groundbreaking area of research, 
which requires us to think differently and continually enhance our capabilities to be a leading player in the 
field. As we are developing our leadership in genetic medicine, I'm excited to talk to you today about how we 
are building the necessary capabilities to ensure that we are uniquely placed to navigate this complex field. 
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Please move to slide 9. What do we mean when we talk about genetic disease? 

Genetic disease is caused by changes in a person's DNA. DNA provides the code for making protein and 
molecules that perform most of the functions in the body. Sometimes when a section of DNA has changed, 
the protein it codes for is also affected and may no longer be able to carry out its normal function. This may 
profoundly alter the biology of cells in the body resulting in a genetic disorder. 

Rare monogenic diseases are often life limiting with few or no effective treatment options. This is especially 
true for the diseases we are aiming to address in our clinical programs, such as X-linked myotubular myopathy 
in pompe disease. 
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Please move to slide 10. The identification of disease commutations is the first step in creating new gene-
based treatments. 

After identifying disease-associated mutation, we can study how the function of the corresponding gene 
product, the protein, is altered and determine if a genetic medicine approach might be appropriate for 
treating a disease. 

There are three primary approaches that are typically used for gene-based therapeutics. Gene transfer or 
replacement introduces a wild-type or nonmutated copy of mutated gene into the dysfunctional cell. This 
approach is based on the concept that if a disease is due to a recessive loss of function mutation in a single 
gene, then adding back the wild-type gene should restore normal function and alleviate the disease 
phenotype. 

Gene editing is performed using enzymes, particularly nuclease, that have been engineered to target a specific 
DNA sequence where they induce cuts into the DNA strands, enabling either the removal of existing DNA 
insertion, a replacement DNA, or the purposeful disruption of existing DNA in order to create a therapeutic 
effect. This editing mechanism could also be targeted to RNA as well as DNA. 

Finally, gene therapy can be used to turn the expression of a gene on or off through transcription regulation. 
This approach is useful when a disease is caused by the expression of a toxic protein or when a potentially 
therapeutic gene already exists in the genome that have been silenced as part of the normal developmental 
process. 
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Gene therapy has an immense potential for targeting a broad spectrum of diseases given the incredible 
flexibility of the platform. It can address the underlying cause of disorder, tackling it at the source, which can 
bring substantial, positive, long-term health benefits to patients and reduce the need for chronic care. 

This could mean considerable medical, economic, and social value. It's particularly apparent when looking at 
X-linked myotubular myopathy, where up to 90% of patients require a ventilator and long-term round-the-
clock care. 

 

Please move to slide 11. We have come a long way since 1972 when the first gene therapy was proposed and 
the significant increase in the number of clinical trials and approval demonstrates the industry's focus on 
realizing the promise of gene therapies for patients. 

In 20 years, we have moved from theory to proven application in treating human disease. In the last two 
decades, we have seen an accelerated rate of approvals with the delivery of the first commercial gene therapy 
in China in 2003, and the first approvals for CAR T-cell therapy for leukemia in 2017, for vision loss with 
Luxturna in 2017, and the treatment of spinal muscular atrophy in children under two with the approval of 
Zolgensma by the FDA in 2019. 

There have been successes, but this is still a research field in its infancy. The journey has not been without its 
challenges and setbacks. In 1999, the gene therapy community faced a tragic loss with the death of Jesse 
Gelsinger in a trial with an adenovirus-based gene therapy. 
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What will our progress look like in another 20 years? We recognize that there are still barriers to overcome. 
And in the spirit of innovation, the field is collectively learning as we go. At Astellas, we are committed to 
playing our part in delivering many more life-changing therapies in the future. 

 

Please move to slide 12. Key to unlocking the potential of gene therapy was a discovery of adeno-associated 
virus or AAV vectors. 

AAV is currently the leading platform for in vivo gene delivery for the treatment of a variety of human diseases. 
They are found in multiple species, including human and nonhuman primates. The current consensus is that 
AAV itself does not cause any human disease, making them an efficient vector for delivery of gene therapy. 

AAV vector-delivered DNA is incredibly stable, demonstrating durable expression over years, but does not 
generally integrate into the cells’ DNA, limiting the potential for insertional mutagenesis. In addition, these 
vectors can affect a variety of dividing and nondividing cells and have been found to be much less 
immunogenic than earlier generations of gene therapy vectors like adenoviruses. 

Other advantages include an ability to transduce a broad range of cell types and a relatively high transduction 
efficiency, which refers to their ability to transfer genetic material into cells. It is for these reasons that Astellas 
is focused on AAV technology for our gene therapy platform, working to optimize current generation AAV 
while investing in the exploration of next-generation technology. 
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Please move to slide 13. There are two main approaches for how gene therapy is administered, in vivo and ex 
vivo. 

In vivo gene therapy involves the infusion of a virus carrying the therapeutic gene directly into the patient's 
body. Since DNAs delivered by AAV vectors can exist for the entire lifespan of a given cell, they are commonly 
used for in vivo experiments requiring long-term expression. 

Conversely, ex vivo gene therapy involves the harvesting of cells from a patient, followed by subsequent viral 
transduction ex vivo in a laboratory setting, bio-virus carrying the therapeutic gene. The transduced cells are 
then returned back to the patient. 

Astellas' main area of focus is in vivo gene therapy administration. 
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Please move to slide 14. Our goal is to successfully deliver to patients a series of transformative gene therapies 
over the coming decade. 

At Astellas, our broad, differentiated pipeline is enhanced by our deep knowledge and expertise in AAV-based 
gene delivery technology and guided by the Astellas focus area approach. This is designed to build sustainable, 
expandable drug discovery capabilities that can deliver new treatment platforms and innovative products with 
transformative value for patients. 

We have two candidates in clinical development, AT132, which is currently on clinical hold for X-linked 
myotubular myopathy, and AT845 for Pompe disease. In addition, we are working at the research stage to 
build a sustainable portfolio across a number of areas, including other rare neuromuscular diseases, central 
nervous system, and ocular disorders. Our goal is to expand to more common diseases in larger patient 
populations in the near future. 

Shortly, I will go into more detail on two key programs: DAD for Angelman syndrome, and AT808 for 
Friedreich’s Ataxia and some of their initial data. We look forward to providing updates on the wider pipeline 
at a later stage. 
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Please move to slide 15. I'd like to take this opportunity to spotlight two of our key investigational programs: 
DAD for Angelman syndrome; and AT808 for Friedreich’s ataxia. 

First, let's take a look at DAD for Angelman syndrome. Angelman syndrome is a rare genetic and neurological 
disorder caused by the deletion or loss of function of the maternal copy of UBE3A. It is characterized by a 
severe developmental delay and learning disabilities, absence or near absence of speech, inability to 
coordinate voluntary movements, fingerlessness with jerky movements of the arms and legs, and distinct 
behavioral patterns. Additional symptoms may occur, including seizures, sleep disorders, and feeding 
difficulties. 

Currently, therapies for Angelman syndrome are symptomatic and supportive, with no approved medication 
that significantly impacts the core disease manifestations. Advances in neuroscience and in gene therapy 
techniques, however, hold potential providing meaningful treatment for the syndrome. Astellas is 
investigating ways to restore UBE3A expression by multiple vectorized approaches. Normally, only the 
maternal copy of UBE3A is expressed. That means in most Angelman patients, there exists a healthy but silent 
eternal copy of the gene. 

All of the approaches we are currently pursuing look to activate the functional paternal UBE3A through 
disruption of the UBE3A antisense long noncoding RNA. This multifaceted exploration demonstrates the 
versatility of AAV and our approach to identifying a treatment for this devastating disease. 
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Please move to slide 16. Let's look now at our investigational treatment for Friedreich’s ataxia.  

Friedreich’s ataxia is a genetic, progressive neurodegenerative movement disorder with a typical age of onset 
between 10 and 15 years. It is caused by the loss of expression of the gene, frataxin. The disease is 
characterized by impaired ability to coordinate voluntary movements. Friedreich’s is also associated with 
cardiomyopathy and 60% of Friedreich’s ataxia patients die of cardiac dysfunction. 

There are no approved treatments, although surgery and physical, occupational, and speech therapy are 
aimed at keeping the disease in check for as long as possible. Astellas is investigating AT808 as an AAV vector-
based gene therapy to express the frataxin gene in affected tissues. The construct was selected to reduce 
potential toxicity from high levels of frataxin expression. The human PGK promoter was selected for its 
ubiquitous and lower expression compared to other commonly used options. 

We initially conducted a proof-of-concept study in a severe mouse model of the disease. As you can see in the 
figure on this slide, these mice typically die within 8 to 10 weeks of age due to heart failure. We were able to 
demonstrate rescued mortality as well as improved ejection fraction and reduction of fibrosis in the heart 
with our frataxin construct. Frataxin transgene protein expression was also detected by amino histochemistry 
and western blot in the heart. 
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Please move to slide 17. While it's important to consider how far we've come with rapid advancements in the 
field, this is still a relatively new space and the whole community is continually learning and growing as we 
navigate often completely uncharted territory. 

At Astellas, we recognize the inherent challenge and higher risk of delivering transformative therapies to 
patients, and are committed to learning from the expected setbacks as part of advancing groundbreaking 
science. 

In order to enable innovation and to push the boundaries of what is possible for patients, Astellas has built a 
long-term strategy, allowing time to understand the science, build and enhance necessary expertise and 
capability, and work in close partnership with our stakeholder communities, patients, advocacy, healthcare 
professionals, regulatory authorities, and our developmental partners. 

We believe we are entering a new frontier of hope in gene therapy. With the knowledge and expertise of our 
team, combined with cutting-edge capabilities, we have the potential to truly transform the promise of gene 
therapy. 
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Please move to slide 18. The acquisition of Audentes was a testament to our active partnering in gene therapy, 
an important strategic move in our ambition to become an established leader in the space. Moreover, the 
capability to make and deliver gene therapies to patients who need them is central. 

Astellas Gene Therapies was established by combining Audentes' industry-leading in-house gene therapy 
manufacturing capability, innovative scientific approach, and know-how in gene therapy with Astellas' global 
footprint, resources, and leading development, regulatory, and commercialization capabilities. In addition, 
the acquisition enabled us to convene a team of over 400 passionate, dedicated, and specialist scientists, 
researchers, and operational experts grouped into development, research, and technical operations, and 
commercialization functions in an incredibly competitive field. 

Finally, by combining the Audentes pipeline with that of Astellas, and including our other Primary Focuses, we 
are able to explore new therapeutic options in more common diseases and larger patient populations. With 
all of that, we believe that we are firmly positioned to deliver transformative therapies for patients with 
genetic diseases. 
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Please move to slide 19. The end-to-end capabilities Astellas now has in-house is a key competitive advantage 
for us. It enables us to mobilize our diverse and expansive portfolio. 

Having the capabilities to manufacture and scale gene therapies is important for the success in this field. Many 
sponsors rely on external partners for this part of their operation. Given the heightened activity in the gene 
therapy space right now, there is a high demand on outsourced support. Having those in-house capabilities is 
essential to being competitive. 

It also means that we can integrate new technologies and respond to regulatory requirements with speed and 
agility, working with our global quality and assurance and pharmacovigilance teams to ensure the highest 
standards of quality and safety. 
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Please move to slide 20. Let's have a closer look at the manufacturing specifically. 

There has been significant progress in research and recent regulatory approvals, but scalability and 
manufacturing costs remain critical challenges for fully realizing potential gene therapy. I won't go through 
this workflow in detail, but you can see the complexity with multiple steps involved. Each of them requires 
significant optimization. 

To illustrate the challenges of AAV manufacturing, let's take the example of empty capsids which lack the 
vector genome and, therefore, unable to provide a therapeutic benefit. As such, we seek to remove the 
majority of these capsids from the final drug product as part of the manufacturing process in order to lower 
the total viral exposure to the patient. But this step removes some full capsids as well, thus reducing the 
overall productivity of the process. 
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Please move to slide 21. Our integrated global manufacturing infrastructure is an important way in which we 
are overcoming these industry challenges of complexity, manufacturing process, and scalability. It allows us 
to combine research and manufacturing, which enables continual learning and knowledge sharing as we go. 

We are particularly excited to be further expanding our capabilities with a new cutting-edge gene therapy 
manufacturing facility opening in Sanford, North Carolina in May this year, which builds on our existing 
network of facilities in Tsukuba, Japan and South San Francisco, California. 

This is an important strategic step for Astellas as it gives us the flexibility to produce material for multiple 
programs and studies in parallel as opposed to in sequence. This means we can advance our programs more 
rapidly. We never want manufacturing to be the rate-limiting step in advancing these programs for patients. 
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Please move to slide 22. We are already able to see the impact of the investments in innovation of Astellas 
Gene Therapies on the overall productivity of our manufacturing process. 

Through the introduction of new technology and process improvements created by our scientists, we have 
seen an increase in the amount of AAV vector genomes we can produce from a single production run. As we 
move into our next-generation process in 2022, we anticipate another substantial jump in our AAV 
manufacturing capabilities. 

This evolution in productivity has a direct relationship to the cost of goods of gene therapies. By improving 
manufacturing productivity, we will hopefully be able to increase the access of patients to these 
transformative medicines. 
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Please move to slide 23. The pace and innovation and the highly competitive landscape in gene therapy 
requires strong collaboration and cross-industry partnership. 

The majority of genetic diseases are rare and have limited or no other available therapy options. As such, 
there is pressure to work quickly to meet the patient needs and achieve first-to-market status. 

To do this, we must ensure our candidates have the highest possible chance of success every step of the way. 
This means partnering and collaborating with academic groups and leading-edge biotechnology companies, 
clinicians, and scientific experts in the field, regulatory authority, and importantly, the patient communities 
we serve to ensure we have the expertise to overcome complex challenges across all stages of research and 
development. 

Astellas prides itself by continually pushing the boundaries of current research and knowledge. We continue 
to seek further partnerships and collaborations help us fulfill the potential of Astellas' plans and aspirations 
in gene therapy. 
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Please move to slide 24. One of the collaborations we are particularly excited about is our recently announced 
research collaboration with Dyno Therapeutics and AAV optimization. 

We believe we have the capabilities and know-how to be successful with today's AAV technology, particularly 
in core areas of biology like neuromuscular, central nervous systems, and ophthalmology. And this is driving 
our shorter-term activity. But having said that, even in these spaces, we know there are opportunities to 
increase our capabilities with improved AAV, and that's why we pursued the research collaboration with Dyno 
Therapeutics. Ultimately, we believe we can deliver a next-generation capsid that can improve safety and 
efficacy even in areas where we already see benefit with our current generation AAV.  

One of the key limitations of AAV is that a large proportion of the therapeutic load is taken up by the liver. 
We are looking at shifting the balance to enable more enhanced and efficient delivery to target cells and 
tissues. As seen on the figure on the right, for Dyno’s program to identify improved vectors for delivery to 
the back of the eye, early data indicates that their CapsidMap platform was able to identify novel capsids that 
substantially outperform the current generation of AAV. 

Ultimately, our long-term ambition is to move beyond the core areas we are exploring, bringing gene therapy 
out of the rare disease space and into more common diseases. We're going to need different kinds of 
technologies to do that, and that includes evolving to next-generation capsids. 
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Please move to slide 25. In order to continue to grow into a leadership position in gene therapy and tackle 
some of the biggest challenges in gene therapy today, we are always looking to further build and optimize our 
capabilities and portfolio assets. 

From a capability perspective, our key focus areas include: novel improved AAV capsids, for which the Dyno 
Therapeutics collaboration is a key component; technologies to manage preexisting immunity and the 
possible need to redoes; technologies to further improve efficiency and quality of manufacturing of viral 
vectors, the launch of the new Sanford site is a key step in this journey; technologies for efficient delivery and 
regulated expression in target organs; and nonviral gene delivery technologies. 

Our broad and exciting pipeline is what positions us for leadership in gene therapy. From a portfolio 
perspective, we are looking at novel AAV-based projects targeting serious diseases with a strong link between 
biology, modality, and disease. Our current focus areas are neuromuscular and CNS diseases alongside 
ophthalmology. As such, we are actively pursuing external clinical and clinic-ready assets that complement 
this focus. 

Finally, we are always looking for partners with synergistic capabilities to help us maximize the value of our 
assets and technology. This includes leveraging our own manufacturing capabilities, increasing our global 
reach, including Japan and Asia. 
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Please move to slide 26. 

To summarize, Astellas Gene Therapies is at the very leading edge of innovation in gene therapy. We are 
investing with a goal of remaining at the forefront of genetic medicines for the long term. Alongside our 
industry-leading pipeline, our unique culture combines the agile, rapid, and flexible biotech mentality with 
the solid foundations and reach of a global manufacturing company. 

Our innovative manufacturing, regulatory, and commercial infrastructure are unique to the industry, 
strengthened by global standards and processes. We continually pursue new areas of gene therapy science 
across Astellas. And with our external partners, are always on the lookout for new partnerships that can help 
advance and enhance our portfolio. 

Our dedication to bringing a better tomorrow for our patient community is resolute. We believe our 
knowledge, passion, and resilience, combined with our bold trailblazing approach will lead to innovations in 
gene therapy that will provide transformational value for patients across many diseases. 
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Please move to slide 27. 

Thank you very much for your time today. I will leave you with a by-the-numbers overview of Astellas Gene 
Therapies, as I now hand you over to our Chief Medical Officer, Bernie Zeiher. I look forward to answering 
your comments and questions later. 

Zeiher*: Thank you, Mat, and good morning. My name is Bernie Zeiher, and I'm the Chief Medical Officer at 
Astellas, and I'm pleased to provide you an update on the clinical stage assets in our gene therapy pipeline. 
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Please move to slide 29. 

Today, I'll be providing an update on the AT132 program, which is currently on clinical hold, and the AT845 
program in Pompe disease. 
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Next slide.  

Let me start with the AT132 program, which is being evaluated as a treatment for X-linked myotubular 
myopathy or XLMTM. 
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Please move to slide 31. As a brief reminder, XLMTM is a rare disorder affecting 1 in 40,000 to 50,000 newborn 
males.  

90% of boys born with XLMTM require respiratory support at birth and most demonstrate lifelong ventilatory 
dependence. Most also will require feeding tubes for nutritional support. They do not achieve typical motor 
milestones like sitting unaided, standing independently, or walking. Available treatment is supportive, and 
there's little hope for these boys or their parents who need to provide near round-the-clock monitoring. 
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Please move to slide 32. XLMTM is caused by mutations in the MTM1 gene, which encodes a protein noted 
myotubularin.  

As depicted in the top-right figure, lack of or dysfunction of myotubularin alters the structure and function of 
skeletal muscle cells. AT132 uses a serotype 8 AAV to deliver the vector genome depicted in the lower-right 
figure. The vector includes a full-length human MTM1 gene with a muscle-specific Desmin promoter. 
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Please move to slide 33. ASPIRO is our two-part, multinational randomized, open-label ascending dose trial 
to evaluate the safety and efficacy of AT132 in young boys with XLMTM.  

The primary endpoints in the study include safety and efficacy, with respiratory impact measured by 
evaluating the change in hours of daily ventilator support from baseline. Participants received a single dose 
of either 1.3 x 1014 vector genome per kilogram or a higher dose of 3.5 x 1014 vector genome per kilogram. 
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Please move to slide 34. This slide depicts the January 2021 cutoff of ventilator dependence data from the 
ASPIRO study. 

As shown in the table on the right, at baseline, participants required mechanical ventilation for 20 to 23 hours 
on average. While there was no significant change in the control group, participants treated with AT132 
required 19 hours less than mechanical ventilation in the low-dose group and 16 hours less in the high-dose 
group. Of note, the observed differences between the two dose groups is most likely explained by a more 
conservative ventilator weaning protocol that was instituted at the time the 3.5 x 1014 dose was introduced. 

Reduction in ventilatory support and especially full independence from mechanical ventilation is clinically 
meaningful and associated with improvements of quality of life and reduced risk of respiratory infection. 

Thus far, 14 treated participants, five in the lower dose group and nine in the higher dose group, have achieved 
and maintained ventilator independence beginning at a median of 51 weeks following dosing. In contrast, no 
control participants achieved ventilator independence. 
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Please move to slide 35. This slide depicts the motor milestone acquisition of participants in the control and 
AT132 lower-dose cohorts. 

Normally, children can sit unsupported from six to nine months of age and walk unsupported from 12 to 17 
months of age. The control participant data in the figure on the right demonstrates that only five of the 15 
boys are able to sit unassisted. None of the 15 rise to standing or are able to walk independently. 

This contrasts with the lower-dose cohort shown in the upper-left figure. All of the boys acquired the ability 
to sit independently. Five of the six can rise to standing and five of the six acquired the ability to walk 
independently. 

Long-term monitoring of the study participants beyond the January 2021 data snapshot used for these figures 
show that treated subjects continue to achieve and maintain major motor milestones. These are really 
unprecedented and clinically meaningful improvements in physical function. 
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Please move to slide 36. While the clinical improvements observed to date in the ASPIRO study have been 
truly remarkable, four ASPIRO participants dosed with AT132 died following serious hepatic adverse events. 

The first death occurred in May 2020, after which the program was placed on clinical hold. Two subsequent 
deaths occurred in participants dosed prior to the clinical hold. 

Extensive evaluation of the clinical data identified older age at heavier weight, prior cholestatic disease, and 
higher-dose treatment as risk factors. Our analyses were provided to FDA along with an amended protocol 
that restricted the upper age limit, reverted to the lower dose of 1.3 x 1014 vector genome per kilogram, and 
included other risk-mitigation measures. 

The clinical hold was lifted in December 2020 and dosing resumed in 2021. Despite these measures, a fourth 
participant died after receiving a lower dose. As with the other three participants, he showed acute severe 
hepatic dysfunction, which showed a cholestatic pattern. He later died of a septic event. 

Given these tragic series adverse events, the program was placed on a second clinical hold in September 2021, 
and we are currently undertaking not only a reevaluation of the clinical data, but also potential mechanisms 
and ways to reduce the risk of these severe hepatic events. 
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Please move to slide 37. As part of our investigation and in collaboration with external experts, we've learned 
that intrahepatic cholestasis is part of the natural history of XLMTM. 

Boys have been found to have recurrent episodes of elevated serum bile acid, at times associated with 
elevations in transaminases, with or without bilirubin elevation. Additionally, boys have been reported to 
present with severe hepatic dysfunction related to their cholestasis without having received prior AAV gene 
therapy. 

Taken together, we hypothesized that myotubularin plays an important role in hepatocellular function. 
Absence or defective myotubularin seems to be associated with the risk of intrahepatic cholestasis. Based on 
the available data from our ongoing investigations, we hypothesized that the combination of AAV gene 
therapy, which is taken up by the liver, together with this underlying risk for cholestasis, may lead to the 
severe liver impairment in some participants. 
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Please move to slide 38. I would now like to look more closely at the liver histopathology using participant six 
as an example. 

The hematoxylin and eosin-stained image on the left shows the diffuse pattern of intracellular and 
extracellular bile accumulation, hepatocyte ballooning, and giant cell formation. Importantly, there's no 
significant inflammatory cell infiltrates noted in this case or in the other three fatal cases. 

The trichrome stain in the center panel shows extensive liver fibrosis in blue. And the final image on the right 
is liver tissue stained for BSEP, or bile salt export pump protein. BSEP is a major mechanism for bile acid export 
from hepatocytes and was found to be missing in this participant as well as the other three boys. 

Mutations in the gene encoding BSEP caused one form of progressive familial intrahepatic cholestasis, or PFIC, 
which has very similar histopathologic and laboratory features for those observed in these four boys. 

We hypothesized that the absence of BSEP played a key role in the pathophysiology of cholestasis and liver 
failure in these participants. But we do not currently understand what about XLMTM and AT132 may have led 
to the disappearance of BSEP in these individuals. 
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Please move to slide 39. The AT132 program has a large number of ongoing activities, but it's important to 
note that we do not anticipate resuming clinical dosing until FY2023, due to the need to create a new 
investigational drug product and provide comparability information to regulatory agencies. 

In turn, this would push the filing of a BLA beyond FY2025 outside of the timeline for CSP2021. The ongoing 
and planned activities include in vivo and in vitro experiments attempting to identify the pathogenic 
mechanisms, which may account for why the combination of XLMTM and AAV may lead to absence of BSEP, 
severe cholestasis and hepatic failure. 

Investigational product enrichment. In line with the industry trends and a desire to constantly improve 
product quality, we wish to take this moment to further remove empty capsids from our investigational 
product. This will reduce the overall dose of AAV capsids delivered to each participant. As I mentioned, 
generating and ensuring the comparability of this enriched investigational drug product will mean that dosing 
XLMTM subjects will not incur until FY2025. 

Next, we'll be modifying the protocol. We'll be reviewing nonclinical and clinical data and anticipate further 
modifying the protocol to identify a study population with a lower risk of cholestatic events after AAV therapy. 

Engagement has been critical throughout our program, and we will continue to consult with external experts 
to help us confirm and pressure test our hypotheses and data interpretation. Plus, we will continue to 
communicate our findings to our most important stakeholders, our patients and their families. 
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And likewise, it is critical for us to engage with regulatory authorities to address the clinical hold, and we 
anticipate submitting our responses to the FDA clinical hold in the second quarter of FY2022. 

As I have discussed, despite these devastating events, the remarkable clinical improvements we have seen to 
date with AT132 drives us to do everything we possibly can to find a path forward for this program and bring 
hope to the XLMTM community. We very much look forward to providing updates on our progress in due 
course. 

 

Please move to slide 40. We'll now take a look at our most recent program to enter the clinic, AT845, which 
is in clinical development for the treatment of Pompe disease. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

39 
 

 

Please move to slide 41. Pompe disease is a rare, severe autosomal recessive metabolic disease characterized 
by progressive muscular degeneration. 

It is caused by mutations in the acid alpha-glucosidase, also known as GAA. Lysosomal GAA is responsible for 
metabolizing glycogen, and dysfunction or absence of this protein results in the accumulation of glycogen 
primarily in skeletal and cardiac muscles where it causes damage to tissue structure and function. 

The infantile form, or IOPD, is rapidly progressive and characterized by cardiomegaly, hepatomegaly, 
weakness, and hypotonia. If left untreated, many children with IOPD do not live past the first year of life. 

Meanwhile, late-onset Pompe disease, or LOPD, is characterized by a slowly progressive myopathy, primarily 
involving skeletal muscles, including the diaphragm, which subsequently leads to respiratory insufficiency. 

We are initially targeting LLPD, which has a more well-established regulatory pathway to approval. 
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Please move to slide 42. Reduced GAA activity is a hallmark of Pompe disease and levels of endogenous GAA 
activity correlate with the disease phenotype. 

As shown in the figure, patients with IOPD have less than 1% endogenous GAA activity, whereas those with 
LOPD have a spectrum of up to 30% endogenous GAA activity. Importantly, heterozygote carriers may have 
as little as 50% activity and are unaffected. Thus, GAA activity can serve as a key biomarker for evidence of 
AT845 efficacy and help support our dosing decisions. Knowing that heterozygous may have as little as 50% 
GAA activity allows us to set this minimum level as our target for dosing. 
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Please move to slide 43. The standard of care for Pompe disease is enzyme replacement therapy, or ERT. 

ERT is delivered via intravenous infusions every two weeks for life. If the treatment is stopped, glycogen will 
once again build up in the body's cells. But real-world evidence has confirmed that patients using ERT see an 
initial improvement in the first years of therapy, but this is followed by a secondary sustained decline in 
multiple outcome measures. 

In addition, antibody responses to ERT can cause hypersensitivity reactions, which further impede efficacy. 
Experts believe that there's a significant unmet need due to the short half-life, inefficient uptake in key tissues 
affected by the disease, and the immunogenicity of ERT. 
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Please move to slide 44. We believe that AT845 has the potential to address the limitations of ERT. 

AT845 is a serotype 8 AAV with a full-length human acid alpha-glucosidase gene, or human hGAA gene, that's 
driven by cardiac and skeletal muscle-specific creatine kinase promoters. By directly targeting GAA expression 
in the muscle, AT845 is intended to overcome a key limitation of ERT, which is believed to be related to 
insufficient muscle GAA activity. 
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Please move to slide 45. Last month, we presented initial data from the FORTIS study at the World Symposium 
meeting. 

FORTIS is an ongoing multicenter open-label ascending dose Phase I/II first-in-human clinical trial to determine 
if AT845 is safe and well tolerated in adults with LOPD. Enrolled participants receive a onetime intravenous 
infusion of AT845, followed by one year of frequent monitoring of safety, clinical, and biochemical endpoints. 
The primary endpoints are safety and tolerability, as well as efficacy measures, including change from baseline 
in muscle GAA protein expression and enzyme activity. 

As of the December 3, 2021 data cutoff, four participants have enrolled in FORTIS with two participants dosed 
at 3 x 1013 vector genome per kilogram in Cohort 1 and two participants dosed at 6 x 1013 vector genome per 
kilogram in Cohort 2. The reported data includes interim safety and tolerability assessments with 24 weeks of 
follow-up for the two participants in Cohort 1 and three-week follow-up data for the first participant in Cohort 
2. 
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Please move to slide 46. Overall, the treatment appears to be well tolerated with no serious events reported 
at the time of this data cutoff. Of the treatment-emergent adverse events, all but two were mild and were 
not considered to be related to AT845 but rather, due to COVID-19. 

One participant experienced elevated transaminases, Grade 3 elevated ALT with Grade 1 elevated AST, which 
was considered to be possibly related to AT845 and which developed at the end of the prophylactic steroid 
paper and resolved with steroid reinitiation. This event is considered to be an immune-mediated event similar 
to what has been observed with other AAV gene therapies. However, this is not similar to the cholestatic 
events in the AT132 program, which occurred while on steroids and failed to respond to immunosuppressive 
therapy. 



 
 

 
Support 
Japan 03.4405.3160    North America  1.800.674.8375  
Tollfree  0120.966.744 Email Support     support@scriptsasia.com 

45 
 

 

Please move to slide 47. At the time of this interim analysis, we do not have the muscle GAA protein or activity 
data to report. However, we did see evidence that the AT845 vector genome was transducing in other words, 
getting into the muscle cells. As shown in the figure, the two subjects in Cohort 1 had an average 1 and 2.2 
vector genomes per diploid genome. In other words, 1 to 2 vectors per muscle cell. At our next data cut in 
early FY2022, we plan to reassess safety, and we will have GAA activity for our four participants at 12 weeks 
and for two participants out to 36 weeks. 
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Please move to slide 48. As with any complex gene therapy investigation, safety is paramount. 

We are encouraged by the preliminary safety profile of AT845, and we'll continue to monitor participants 
closely. As I mentioned, we expect to have GAA data in Cohort 1 and Cohort 2 in early FY2022. And this data 
will enable us to decide whether to expand the 3 or 6 x 1013 dose cohorts or to go to a higher dose level. While 
still very early, we believe AT845 has the potential to be a significant step forward in the treatment of adults 
with LOPD, by directly delivering the gene for GAA into affected muscle cells. We also hope to be able to 
expand our investigative efforts to a broader Pompe disease population in the future. 
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Please move to slide 49. Hopefully, through this presentation, you can see both the tremendous promise as 
well as the challenges associated with this pioneering field of gene therapy. 

In my more than 20 years working in drug development, I've not worked on a therapy that had such 
remarkable clinical improvements as AT132 in XLMTM and I'm personally amazed and moved by seeing boys 
on ventilators and unable to sit independently being liberated from mechanical ventilation and walking 
independently. 

Still, we have much to learn and many challenges to overcome. And success will require the efforts of mass 
research and manufacturing organizations working very closely with our development and regulatory teams 
to advance what we believe to be one of the most robust gene therapy pipelines in the industry. 

In such a rapidly evolving field, we will also need to continue acquiring new capabilities and technologies 
through collaborations like Dino Therapeutics. And further, we must remain at the cutting edge by learning 
from other gene therapy companies and ensuring our programs meet what is likely to be a continuously 
evolving regulatory landscape. 

Thank you to everyone for your time and attention today. 

Okamura: Okamura speaking. Thank you very much for your support. Before going to Q&A, I have one point 
to add. Earlier, as Bernie Zeiher mentioned, as for AT132, after the second clinical hold, we had a variety of 
progress. 
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The timeline overall is going to be delayed according to our forecast. We will perform several scenario analyses. 
And we will make a conservative estimation of the presence or the absence of the reduction in the value we 
can expect as of now, and we are going to perform impairment loss testing within FY2021. 

That's all from me. 

Fujii: So that's all the explanation from our company. 
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Question & Answer 

 

Fujii [M]: Next, we'd like to entertain questions from the audience. 

Moderator [M]: From the Japanese conferencing system, Mr. Yamaguchi from Citigroup Securities, please. 

Yamaguchi [Q]: Yamaguchi speaking. Thank you. Thank you for the presentations and explanation. First, about 
Angelman syndrome, DAD program on page 15. The approach, there is 1, 2, and 3 as potential approaches. 
You are targeting the combination of all these three. Is that the approach you're considering right now? 1, 2, 
3 look different as an approach. Are you going to take one of the three or are you going to use all? I'd like to 
first hear about your strategy in DAD. 

Yasukawa [M]: Thank you for your question. Mat is going to explain. 

Pletcher [A]*: Yes. Thank you very much for the question. Our approach and our strategy is to explore each 
of the three mechanisms independently and then use a series of in vitro assays to determine which of these 
mechanisms work best to achieve our goal. And again, our goal here is the reactivation of the healthy paternal 
copy of UBE3A. We use in vitro systems to assess the effectiveness of each of these approaches in 
accomplishing that. Then ultimately, we will select the one that achieves this to the highest degree, most 
efficiently, and then validate that in an in vivo mouse model and then take one of these approaches forward. 

Yamaguchi [Q]: The next question is on slide 39. It seems that there are several approaches available. And 
out of this, you might not know yet, but which one is the most effective approach? That is, to eliminate empty 
capsid or you are going to change the eligibility of the subjects. Of course, it's yet to be unclear. But what is 
the most potential approach out of this? 

Yasukawa [M]: Thank you for the question. Bernie, could you answer this question? 

Zeiher [A]*: Yes. Thank you for the question. One of the challenges working in rare disease is that you're 
dealing with small numbers, one or two patients, and often trying to draw conclusions from them. At this 
stage, given that we have had several deaths as I described, we are taking all measures. We think product 
enrichment and reducing the number of empty capsids and reducing the total dose may have some benefit, 
but we don't think that's sufficient because, in fact, throughout the development of the program, the product 
has become more enriched, not to the level we're seeking now, but it has become improved. And so, we think 
that may help some, but it is unlikely to be sufficient. And thus, we believe that we will also need to modify 
the protocol to identify patients who are less likely to have cholestasis and keep in place or put in place other 
mitigation measures if they do develop cholestasis. 

Yasukawa [A]: Yasukawa speaking. Page 39 left three and right two. Those are different in nature. First of all, 
the left three. Now what we look at, just like Bernie explained a little while ago, first of all, for FDA consultation, 
we are going to prepare our data. And of course, our first milestone is FDA gets convinced to our explanation. 
We are going to work for the left three with having the timelines. So far, all of these are considered to be 
important. 

Yamaguchi [Q]: Thank you very much. Lastly, just briefly on page 47, vector genome introduction number is 
shown on page 47. Sorry for a layperson's question. 1 or 2.2 here, considering the efficacy, if there is 1 or 2 
transductions, is it going to be fine? In relationship to the efficacy, I couldn't understand scientifically speaking. 
Please let me know. 

Yasukawa [M]: Thank you very much. Bernie, could you respond, please? 
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Zeiher [A]*: Thank you for the question. And it's a very good question. Unfortunately, we don't know the 
answer yet. And you can't necessarily tell from animal models because, again, the gene expression may be 
different there. At this stage, all we can say is we know the gene of interest is getting into the muscle. But 
very soon in the upcoming data cut, we will see, is there sufficient GAA protein and activity in that muscle cell. 
And then we can correlate do we need more because our goal is to have at least 50% GAA activity. And that 
will really be the key hurdle, even much more important than whether the vector is actually getting in the 
muscle. 

Yamaguchi [M]: Okay. Understood. Thank you very much. That's all for me. 

Fujii [M]: Thank you. Next question, please. 

Operator [M]: Daiwa Securities, Mr. Hashiguchi, please? 

Hashiguchi [Q]: Hashiguchi speaking. Thank you. First question, AT845.That's what I'd like to ask you about. 
POC data is going to be available in early FY2022. And I suppose that data is just as it's been expected. And 
directly after that, near future, you're getting to Phase III. Is this understanding right? The timing of submission, 
timing of the approval, expected timing of the approval, if you have any ideas with that, would you please 
explain that? 

Yasukawa [M]: That's about the development plan. Bernie, could you answer this question? 

Zeiher [A]*: Hashiguchi-san, Thank you for the question. We will have POC data in early FY2022. However, it 
will only be from, well, two or four subjects, depending on which dose or whether both doses hit that level. 
Our plan is to dose more individuals before we would go into Phase III. And the reason for doing that is to 
make sure that there isn't a huge amount of variability. We don't want to be in a situation where, let's say, 
two patients have a sufficient level, let's say they're over 50%, but if you dosed four additional patients, that 
you find out that two of them are below 50% and some are above 50%. The plan is that once we have that 
data, we will have an expansion cohort. We will dose more individuals either at one of these two doses, or it 
may be that we have to go to a higher dose. That's really a key decision point. 

And we want to again have a larger number of participants dosed before we would then jump into Phase III. 
And we will definitely provide updates as we progress. We can, in FY2022, provide information on did we 
achieve proof of concept? And then are we expanding one or both dose groups or going to a higher dose 
group because again, we would do that before we move into Phase III. 

Hashiguchi [Q]: Thank you very much. Another question. For each program, I'd like to know about the overall 
speed of each program. Today, regarding most of the projects, the future outlook was not demonstrated 
today. In your CSP2021, when you presented your CSP2021 in gene therapy, during the course of CSP2021, 
there are seven projects which you'll have a POC stage to identify. Such outlook has not changed since? 

In December 2020, AT753 will enter the clinical program in 2021 fiscal year. Is this program making progress 
as planned? Based on our AT132 program, you may be getting more cautious about the gene therapy 
programs, and there may be a possibility of a slight delay in some projects. What's the overall situation right 
now? 

Yasukawa [A]: Thank you for the question. During the period of CSP2021, the number of POC would depend 
on the progress of research. And also, technology platform for each project and manufacturing issues are also 
related as well. When we have an earnings call, what's our outlook as of April 2022 will be explained on that 
occasion. 
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The worst-case scenario for us is that the hepatic toxicity seen in AT132 may not be just myopathy, but it may 
seem in all diseases, that is going to be a worst-case scenario. If we fall into that scenario, most of the projects 
must be revisited in that scenario. But as Bernie explained earlier, right now, we don't have such a position 
right now. Of course, we have to consult with FDA going forward. Overall, because of the events in AT132, we 
don't have to review our programs as a whole. 

As Mat explained, it's not just a transduction of a single gene. There are technical hurdles and barriers for 
some programs. This is not just about gene therapy, but also applicable to antibody, small molecule, and also 
cell therapies as well. Of course, we review projects one by one. The number of POCs and the progress of each 
program will be reported on a separate occasion. 

Hashiguchi [Q]: Thank you very much. The timing of AT753 entering the clinical stage, is it possible to give us 
some comments today? 

Yasukawa [A]: Today, sorry, we'd like to refrain from disclosing information on AT753. 

Hashiguchi [M]: That's all for me. Thank you very much. 

Fujii [M]: Thank you. Next question, please. 

Operator [M]: Nomura Securities, Mr. Kohtani, please? 

Kohtani [Q]*: This is Kohtani, Nomura Securities. My first question is on AT845. I'm really encouraged to find 
that Astellas is continuing the investigation of AT132. I think the results you reported for both the ventilator 
independence and unassisted walking is clearly clinically significant. And you made it clear that the best report 
in AT132 is the combined result of cholestasis as a natural disease progression of XLMTM, also compounded 
by the high dose of AAV, which affects the liver. 

My question is just, first of all, can you clarify what you said, the timeline you stated on slide 39? I think you 
said something about the enrichment of all capsids, but that's not being ready until 2025. I want to confirm 
that. And my question is how do you remove empty capsids? I assume Astellas is already using density gradient 
centrifugation to separate out empty/full capsids. How will you improve on this? Can you just spin it for longer 
or something like that? Or is it going to be a different method that's being used? This is my first question. 

Yasukawa [M]: Thank you for the question. Empty capsid reduction, technology related questions. Mat, could 
you answer this question? 

Pletcher [A]*: Yes, happy to. As far as, I mean, some of the details of how we go about eliminating and further 
purifying our product are proprietary, and so we can't get into great detail. But what I could say is we have 
moved past just gradient density as a method of being able to separate the two. And so certainly, it is about 
identifying new technologies, new capabilities, as well as just improving the purification process itself. 

This is part of the internal investment we discussed before and sort of the continued innovation, both in the 
field and within our organization as well. There are additional techniques that we've added to the process, 
additional technologies that are enabling us to continue to push and generate purer and purer material. 

Hopefully, that answers your question. 

Kohtani [Q]*: Did Bernie say something about that sort of this improved process not being ready until 2025? 
Or am I mishearing something? 
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Zeiher [A]*: This is Bernie. Maybe I'll just clarify. The resuming clinical dosing will be FY2023 and because of, 
again, the time it takes to develop a new drug product and provide the comparability information to FDA, so 
resuming clinical work in FY2023 and then not submitting a BLA until beyond the CSP period, which is FY2025. 
And that's just given the time it would take to now do additional clinical studies. Those were the two time 
points: 2023 for resuming study; beyond 2025 for the BLA. 

Kohtani [Q]*: Second question's regarding AT845 for Pompe disease. The muscle biopsy result on page 47 is 
very encouraging. I think can I ask where the sample is taken from? I assume it's either the arm or the 
quadriceps, but I'm asking because the disease progression in Pompe disease results in respiratory failure. It 
would obviously be best if you could see GAA expression in the diaphragm, which is obviously the main muscle 
responsible for breathing. What level of variability also in GAA expansion is acceptable when you report the 
POC results? And will there be also functional data, such as 6MWT or other motor milestones reported at that 
time? 

Yasukawa [M]: Thank you for the question. The site of the muscle biopsy and pharmacodynamic data to be 
captured from now on, so, Bernie, could you respond to that question, please? 

Zeiher [A]*: Yes. And to be honest, I'm not 100% sure where we have done the biopsy. I know it is not the 
diaphragm. You said it's a skeletal muscle. And a key point is just, as you said, are we getting sufficient levels, 
not just a one muscle but more to diaphragm and other locations? 

In terms of what level we need or what degree of variability, I think this is an important question, and that's 
why we don't want to make a dosing decision just based on two patients because we want to see that we can 
consistently achieve a level above 50%. And we're not going to make this decision in terms of dose and 
advancing the Phase III on our own. We work with experts in Pompe disease, in fact, where we can actually 
look at the totality of the data as was presented at the World Symposium. There was some biomarker data 
that was very encouraging as well. It showed that treating kinase reduced shortly after dosing and did not go 
back up to baseline, so information like that as well as some functional data. Although the challenge with 
functional data is that all of the subjects in the trial are on enzyme replacement therapy, so you're trying to 
get, say, improvement beyond that. There is an option beginning around week 16 for participants to go off of 
enzyme replacement therapy. And so some of that information will also be used to give us confidence that 
again, the GAA activity is sufficient. 

We already have individuals who, together with the investigator, the individual has made the decision to go 
ahead, go off enzyme replacement therapy, so some of that long-term data will also be incredibly helpful as 
we make the decision about do we have a sufficient dose and what dose we take forward into Phase III? 

Again, it will be a variety of different components that we'll be looking at, including some of this functional 
data, some of which will be how do people do even if they decide to go off enzyme replacement therapy. 

Kohtani [Q]*: Has anyone opted for that option of going off of ERT? Are you aware of any of the four patients 
adopting that option? 

Zeiher [A]*: Yes. We have two that have, two of the four, and there's a fourth individual that's kind of coming 
up to that time point where that decision can be made. And again, I think this will be very helpful data to help 
guide whether we're again getting sufficient levels, how people do once they go off enzyme replacement 
therapy. 

Kohtani [Q]*: Those two are probably the ones presumably that show GAA expression, high expression levels? 

Zeiher [A]*: Well, at this time, we don't have the GAA expression levels yet. We just have the transduction 
data that I showed you. 
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Kohtani [Q]*: Yes. Sorry, the transaction level. The ones as shown on that slide are probably the ones that 
opted for ERT going off of ERT? 

Zeiher [A]*: We had one of the two in the first cohort. And then there's two in a higher dose cohort that have 
been dosed and one has gone up and we're waiting on another what decision is made. 

Kohtani [Q]*: Thanks. Just third question on the enhancement promoter for AT845. I think Audentes originally 
developed something called AT192, which use AAV, just like AT845 but used what was called a hybrid 
promoter. I don't think this was really disclosed. And suppose we have strong expression in the heart muscle, 
obviously, safety signals were identified in primate experiments, and I think you switched to 845, which is an 
enhancer in combination with MCK promoter. 

Looking at the expression level of GAA, I think this combination is pretty promising. My question is this. What 
does this have any implication? Does this have any implication on AT702 and AT753 for Duchenne? Because I 
think you could use the same enhancer promoter. It's showing pretty strong expression in muscle. Or do you 
need to switch to something else because Duchenne's requires more expression probably in the heart 
muscles? 

Yasukawa [M]: That's a clinical timeline-related question. Mat, do you think you can answer this question? 

Pletcher [A]*: I'm happy to comment on this. No, it's a very good point. And I think this is exactly the kind of 
cross-learnings that we hope to be able to apply across our entire portfolio; that as we gain both preclinical 
and now eventually clinical data with our different constructs, that we can then apply those to earlier 
programs as they come through. 

Now to your specific question about the promoter enhancer combinations in the Duchenne's program versus 
the Pompe, part of our process for how we develop these is to actually try multiple combinations at the very 
beginning and ultimately, select through the combination of in vivo and in vitro assays, what the best are. 

I would say that actually for the majority of our Duchenne programs, we're still in the process of doing that 
optimization. I can't say as of yet, that whether or not the ultimate selection of enhanced promoter 
combinations that we would take forward in a clinical candidate for Duchenne is the exact same one as the 
845, but certainly, this is the opportunity is that we are gaining actual clinical translational data to inform that 
selection for other programs. But no, it's too early to give you a direct answer on the question you asked. 

Kohtani [Q]*: Thank you. That's it for me for my questions. 

Fujii [M]: Thank you very much. Next person, please. 

Moderator [M]: From the Japanese conference system, Schroder Investment Management, Ms. Sato, please. 

Sato [Q]: Thank you very much for your presentation today. First of all, on BS, how much asset remains subject 
to impairment loss check? And is this going to be not early impairment loss for the gene therapy as a whole, 
but contributing to the delay in the AT132 program? That's my first question. 

Okamura [A]: Thank you for your question. The amount is going to be JPY44.4 billion as of the end of the third 
quarter for loss impairment. It's going to be AT132 specific impairment loss checking. We are not going to 
tackle other programs because of AT132. You mentioned a delay, but the timeline overall is so long, but as 
Bernie Zeiher explained, what kind of patient population this is going to be, we can assume a certain range as 
of now. Even if it's going to be an impairment loss testing, we haven't finished our discussions with the FDA. 
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What is going to be the final protocol? What is going to be the speed of patient enrollment? How many 
participants do we need? We do have certain assumptions, but they are not definitive. We are considering 
various scenarios. And what is going to be the variability in the value of all which is going to be evaluated. Did 
I answer your question? 

Sato [Q]: Thank you very much. Understood. What remains on the balance are all intangible assets, right.  

Okamura [A]: AT132 in process R&D for AT132.  

Sato [Q]: Understood. AT132 delay and also the number of the patients targeted are reduced. That's the 
reasons for impairment test? 

Okamura [A]: I'm not saying exactly that the patient population is reduced, but who are going to be the target 
patients, that's all depending on the discussion with the regulator. 

Sato [Q]: Thank you. Second question, that is about the improvement for manufacturing. Empty capsid is to 
be reduced to reduce the side effects. That is not specific to AT132. For all other gene projects, I think it is 
related. So, you are thinking about the improvement of the production method. But before that technology 
is established, other technology, other developments are going to proceed. Is it possible to be done? I'm 
talking about product enrichment. 

Shitaka [A]: Shitaka speaking. Reduction of the percentage of the empty capsid, meaning that the total dosage 
is going to be reduced, therefore, this is going to be common to all the projects. That's going to be the point 
of the improvement for the formulation. And these kinds of improvements tend to be never ending. 

We come to this level for AT132, and we are going to try to improve it furthermore. Considering the prospect 
of this improvement of the enrichment, I believe that pipeline-wise, I think we can still go on as has been 
planned. 

Sato [Q]: The volume of the empty capsid, depending on that dose, it's going to be changed. At the time you 
change the technology, you are going to also modify the investigational product. Is that kind of approach 
viable? 

Shitaka [A]: Well, suppose we look at the empty capsid as impurities, the contained level might be 30% or 
10%. Well, that is something we can work on with this product enrichment. 

Sato [Q]: So, you think you can carry out ongoing with considering the empty capsid level? 

Yasukawa [A]: With that regard, the regulatory field's perspective, Bernie, do you have any additional 
comment on this point? 

Zeiher [A]*: I understand a little bit of the question, and I may ask for some clarification. But from a regulatory 
perspective and one of the things that we like to see is have a potentially almost commercial-ready type 
product even when we're starting very early in development. And the reason being, especially in these rare 
diseases, you want to characterize the efficacy and safety profile with the same drug product in your clinical 
studies as what you would use on the market. And so that's where a lot of these advancements that we've 
talked about can be applied, not only to AT132 but to AT845 and then earlier programs, so that we ensure 
that what we're studying is as close to what we would use commercially as possible. 

If we change in the middle and let's say, there's new safety findings or issues arise, it always brings up 
questions: could it have been anything related to the drug product or any comparability issues? I think that's 
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where this learning and the improvements in technology that Mat and his team are making are so critically 
important to all of our programs. 

I don't know, Mat, if you want to comment any further on that. 

Pletcher [A]*: Thanks, Bernie. I do. I mean, as we mentioned in the presentation, we are continually looking 
to improve our process. And this does speak to where the field is right now, that each year, we've seen 
tremendous gains in both productivity as well as our ability to create more enriched products. And we're not 
at the end of that innovation pipeline yet. There are still significant gains to be had and we plan to continue 
to innovate because we see benefits from cost of goods to potential gains in efficacy and safety as well. We're 
not stopping to push. 

But to Bernie's point, certainly, there is a point where you need to move the program forward even while 
these changes are happening in the background. And it's always the question as we move forward is, do we 
see the value in changing the process, essentially delaying the program, versus what we're seeing in the clinic. 
And if there does not seem to be any impact from the manufacturing process or any benefit to be gained, 
then it's not reasonable to make that change. 

But again, I just want to note where the field is, that because of the fact that it is rapidly developing, because 
our ability to—our technology in the spaces are rapidly developing, this is not uncommon either for a 
manufacturing process to change in the course of a clinical trial; that, in fact, a number of other companies 
have already been through this path with regulators and have been able to show us how you do make this 
switch if and when it is necessary. 

And the other thing I mentioned in my presentation was the cross-learning. And I think this is one of the places, 
especially where we benefit and have benefited from talking to other companies, where we're sharing 
knowledge and we're sharing their experience on how they were able to traverse this particular issue, how 
they were able to work with regulators to be able to switch out and to create or to introduce a product into 
an ongoing clinical trial that decreases empty capsids or changes some aspect of manufacturing process. 

So again, I think the question you asked speaks to both the fluidness of this field, but also the fact that there 
is a pathway established for how we address this. Hopefully, that's helpful. 

Sato [Q]: Very clear. Thank you very much for the follow-up comments as well. Thank you very much. That's 
all from me. 

Fujii [M]: Thank you very much. There may be other questions you want to ask, but time is up. We'd like to 
close today's meeting here. Thank you very much for joining today. 

[END] 

______________ 
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