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With the potential to cure serious diseases like cancer and persistent virus
infections, Cell and Gene Therapies (CGTs) have been emerging globally,
especially in Asia. CGTs are poised to transform the pharmaceutical and
biotech industry and promise life-changing treatments covering a wide
spectrum of diseases such as rare diseases, oncology, hematology,
cardiovascular, ophthalmology, neurology, and more.

Cell and Gene Therapies not only have huge potential to save lives, but also
significant economic potential. The global cell and gene therapy market is
projected to grow rapidly. The market was valued at $2,599.7 million in 2020,
and it is expected to grow at an impressive double-digit rate of 33.82% and
reach a value of $25,002.1 million in 2027. However, there remain challenges
faced in the commercialization of cell and gene therapies, as well as the
accessibility of these treatments to the patients most in need.

The Cell and Gene Therapy World Asia 2021 conference provides the key
stakeholders in Asia’s cell and gene therapy industry a platform for the sharing
of successful case studies, engagement for possible partnerships and rapid
development of cell and gene therapy products.

IMAPAC brings you, in conjunction with the upcoming Cell and Gene Therapy
World Asia 2021 conference, interviews with leading biopharma industry
experts. We sat down with

PREFACE

o Shi-Jiang (John) Lu, PhD, MPH, President and CEO, HebeCell
Corporation

o Lee Buckler, President & CEO, RepliCel Life Sciences Inc.
O Magali Taiel, MD, Chief Medical Officer, GenSight Biologics

To discuss key trends, innovative developments, in Asia biopharmaceutical
industry this year.

Disclaimer:

This is solely the opinion of IMAPAC based on its research of information from
company websites & relevant news as well as written interviews received
from the interviewees featured in this ebook.
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SHI-JIANG (JOHN) LU,
PHD, MPH,

President and CEO, HebeCell Corporation

PRESENTING ON

CAR-NK Cells from Engineered Pluripotent Stem Cells:
Off-The-Shelf The-Shelf Therapeutics for All Patients

BIOGRAPHY

Shi-Jiang (John) Lu, PhD, MPH, is currently the President and CEO of
HebecCell Corporation, focusing on the development and clinical
translation of regenerative medicine and cell therapy technologies,
especially iPS-CAR-NK cells for the treatment of cancer,
autoimmune and viral infectious diseases. Before establishing
HebecCell, he was the Senior Director of Research at Advanced Cell
Technology/Ocata Therapeutics, which was acquired by Astellas
Pharma in 2016. John is an expert in stem cell biology and
regenerative medicine with 20 years of experiences. He has been
conducting translational research and discovery of novel
therapeutic strategies utilizing human embryonic stem cells (hESC),
induced pluripotent stem cells (iPSC) and their derivatives. The goal
of his research is to generate hESC/iPSC-derived products for the
treatment of human diseases. He also has extensive experience in
process development and large-scale production of human PSC
derivatives under defined conditions for clinical trials. John is the
inventor of more than 20 patents in stem cell field: in an analysis of
global stem cell patent landscape by Nature Biotechnology in 2014,
John’s patent application and citation ranked No. 7 and No. 5,
respectively. In addition to stem cell research, Dr. Lu also has more
than 10 years of experience in cancer research. John received his BS
degree in Biochemistry from Wuhan University, MSc degree in
Oncology/Pathophysiology from Peking Union Medical College,
MPH degree in Molecular Toxicology/Environmental Sciences from
Columbia University and PhD degree in Molecular Cancer Biology
from University of Toronto.

To keep up with
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o
Shi-Jiang (John) Lu,
follow him on LinkedIn
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INTERVIEW @

In your opinion, what are the key trends that you
believe will shape the cell therapy industry
moving forward in a post-pandemic world in
Asia?

The success of CAR-T cells against hematological malignancies revolutionized
the field of cell therapy, and the approval of several CAR-T products by the FDA
and other regulatory authorities prompted the exploration of CAR-T therapy.
More and more big Pharma/Biotech companies will definitely join the
competition in this hot field, which will accelerate the advancement of cell
therapy industry.

Are there any exciting technologies or
developments that have caught your attention
in the Year 2020/2021?

There are recently several big deals in cell therapy, all are associated with
induced pluripotent stem cell (iPSC) field, especially iPSC-NK cells.
iPSC-immune cells will be the next revolution for cell therapy.

What are your thoughts on how regulations
pertaining to cell therapies can be evolved to
allow the progress of the industry?

The regulatory guidelines and policy of US FDA for cell therapy are quite clear,
this may be the reason that US has the most cell therapy clinical trials in the
world. As for Asia, a consistent policy and accurate guidance from the
government regulatory authorities will be critical for a health progress of this
industry.

What are the current struggles with respect to
commercialization of cell therapies and how
would you suggest they be overcome?

Due to the nature of utilizing autologous cells for most immunotherapies, the
affordability and availability is a major hurdle in addition to scientific challenges.
iPSC-derived cells (especially T and NK cells) will be the answer for

industrialization.
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What are the key challenges this industry faces
and is currently trying to overcome?

Cell source and product consistency: Cells derived from iPSCs will solve most of
the problems, and several companies including Hebecell are developing
scale-up platforms for the production of homogenous cell products from iPSCs,
which will ultimately overcome the two challenges this industry faces now.

What developments should the industry look
out for from your organization in 2021?

©

Clinical program and financing: We need sufficient capital to support and
advance our iPSC-CAR-NK products toward clinics.

Name 2 things you are looking forward to at the
Cell & Gene Therapy World Asia 2021 conference.

O

1) Novel technology breakthrough; 2) satisfied efficacy in clinics.

What are some of the key takeaways the
audience can expect from your presentation?

O

iPSC-NK cell technology is progressing quickly, it is sooner than a lot of people
anticipated that iPSC-CAR-NK products will be affordable and available for
ordinary patients, and handling and usage of iPSC-CAR-NK products will be as
easy as conventional drugs soon.
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ABOUT LEE BUCKLER

LEE BUCKLER,

President & CEO, RepliCel Life Sciences Inc.

PRESENTING ON

Foreign company pursuit of cell therapy commercialization in
Japan: strategies and considerations

BIOGRAPHY

Lee is an enthusiastic executive in the cell therapy industry. Lee
launched his career in the business side of the science sector at
Malachite Management in the Stem Cell Technologies group of
companies (2000 to 2006) during which time he was also Executive
Director of the International Society for Cellular Therapy. He then
served two years as Director of Business Development for
Progenitor Cell Therapy (now Minaris Regenerative Medicine,
formerly Hitachi Chemical Advanced Therapeutics Solutions, LLC). In
2008, Lee founded the Cell Therapy Group offering consulting
services to a wide variety of biotech, pharma, tools, service and
investment firms. He joined RepliCel as Vice President of Business
Development in 2014 and transitioned to President and CEO in
January 2016. Lee has a Bachelor's Degree in Education and a Law
Degree. He is an author, commentator and speaker on market trends

and activities in the cell therapy industry.

To keep up with

o
Lee Buckler,
follow him on LinkedIn
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In your opinion, what are the key trends that you
believe will shape the cell therapy industry
moving forward in a post-pandemic world in
Asia?

| see a number of things occurring which will shape and boost the success of
cell therapies moving forward in Asia. Firstly, there is a dramatic increase in both
experienced and world-class infrastructure and service providers with a track
record in and focus on cell/gene therapies. Secondly there is an emerging class
of mid-sized, Asian biopharma, technology, and service companies investing in

both domestic cell/gene therapies and bringing foreign products or
development projects to their own countries. Finally, | believe the pandemic has
generally resulted in a surge of inward-looking focus in most regions around the
world which is translating in more Asian money being put to work in Asia.

Are there any exciting technologies or
developments that have caught your attention
in the Year 2020/2021?

My lens on the industry as a whole has certainly narrowed over the past few
years as | transitioned from a broad-scope industry consultant to a corporate
CEO focused so heavily on our own products and markets but | see three things
happening which excite me from my vantage point.

First, | see a growing discussion around the possibility of closing autologous
manufacturing and taking more and more of the unit processes (if not the entire
end-to-end process) out of the capital-intensive centralized manufacturing
cGMP suite environment or allowing us to use these suites much more
efficiently for multi-product processing. This will ultimately have a very
disruptive effect on autologous cell therapy cost models.

Secondly, | believe we are now seeing the real measurable impact of the
cross-flow of human expertise from across the bio-pharma industry in the
cell/gene therapy segment such that we are seeing much more sophisticated
management teams and experience being brought to these companies and
their scientific/clinical, development/manufacturing and financial strategies.

INTERVIEW

Finally - and | might be a little ahead of the curve on this one - | predict a real
re-emergence of ‘regenerative’ cell-based therapies back into the spotlight
which is currently so heavily focused on gene and cell-based immunotherapies.
In terms of regenerative cell therapies, | believe the days of ubiquitous cells
delivered systemically as single-shot cure-alls for chronic conditions is fast
expiring and what is emerging in its place are cell therapies employing
well-defined, purpose-built cell populations delivered in a targeted way
designed to address a loss of specific cells or cell function which is understood
to underlie the clinical condition being addressed.
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What are your thoughts on how regulations
pertaining to cell therapies can be evolved to
allow the progress of the industry?

In short, | believe there is a smarter way to facilitate expedited product
approvals than what is currently in place in many countries and there is a better
pathway for products to be brought market without overt regulatory approval
(e.g., 361 products in the US) than currently exists in many places.

We're particularly focused on the Japanese regulatory environment so I'll use it
as an example. When looking at the regulatory paradigm that has been created
there, most people focus on the mechanism for obtaining ‘conditional approval’
from the PMDA. There, conditional approval, is possible based solely on strong
safety and indicative efficacy data from a single Japanese study. What's often
largely ignored is the other side of the regulatory paradigm shift put in place
now over 6 years ago: the pathway to commercialization created by the Act for
the Safety of Regenerative Medicine (ASRM).

The ASRM provides a pathway for cell therapies, investigated through ‘clinical
research’, to be brought to market without PMDA approval but still involves
more regulatory oversight than what exists for similar pathways in other
countries such as s. 361 ‘treatments’ in the U.S. or the ‘hospital exemption’
ATMPs allowed in Europe. Firstly, the PMDA must certify the product
manufacturing facility to ensure minimum product safety and quality

requirements. Additionally there is oversight over the clinical research and
clinical delivery plans provided by special regenerative medicine expert
committees established under the Ministry of Health, Labour and Welfare
(MHLW). The level of scrutiny applied by these committees escalates based on
a sliding risk scale outlined in the Act and accompanying regulation.

With that oversight in place, the ASRM pathway is able to safely include a wider
range of products than is allowed under the non-approval pathways in the US or
Europe. For instance, ASRM products may be brought to market which are

INTERVIEW

‘manufactured’ (i.e., more than minimally manipulated) and ‘non-homologous.
This has the added benefit of avoiding what sometimes appears to be arbitrary
and stretched interpretations of manufacturing processes and biology which
those terms generate in the U.S. and Europe.

The reason the ASRM pathway is not often discussed is because it cannot
currently lead to product reimbursement in Japan. It was originally created to
placate the medical lobby which had a long-tradition of hospital-based
manufacturing and delivery of cell therapies (largely immunotherapies) which it
provided to patients willing to pay out-of-pocket for innovative treatments.
While regulatory and industry professionals initially saw the ASRM as either a
pathway simply for hospital-based clinical research or for the
commercialization of cell therapy treatment produced at point-of-care, this
sentiment is rapidly changing and, indeed, even Japan’s industry association,
the Forum for Innovative Regenerative Medicine (FIRM), has recently
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established a working group to bring best practices (and therefore enhance the
credibility) of products brought to market under the ASRM through
well-designed, controlled, compliant, and credible clinical research.

Just to look at the US example, some simple regulatory innovations - based on
precedent in other countries - could make a material difference. Firstly, the
natural evolution of expedited review and RMAT designations is some type of
‘conditional approval’ mechanism such as the PMDA has implemented in Japan.
Influential advocates such as clinical researcher and entrepreneur Dr. Joshua
Hare make a strong case for this opportunity.

Secondly, the challenge with the non-approval 361 pathway in the U.S. is it is
completely based on an industry honour system by which the companies
self-assess whether or not their product qualifies as a 361 and the absence of
enforcement against them is the only confirmation that they have done so
correctly. The fix for this is very simple. Require all companies wishing to bring
such a product to market to apply to the FDA for an assessment as to whether
their product qualifies as a 361 or not and certification of such assessment is
required to launch the product. This would alleviate a world of consumer and
industry confusion which currently exists in the US around this pathway and the
products being brought to market under it.

What are the current struggles with respect to
commercialization of cell therapies and how
would you suggest they be overcome?

We used to worry a lot about the fact that cell therapy products - which have to
be injected or transplanted in some form or another - would face significant
clinical adoption resistance from clinicians who were predominately
accustomed to simpler forms of ‘drug’ or treatment delivery. However,
injectables have become much more commonplace in the past decade across
clinical disciplines such that clinicians are clamouring for more effective and
higher-margin injectable treatment alternatives.

INTERVIEW

The downside to the exponential rise in injectable therapeutic products, is their
associated price tag. With insurance coverage assessments and
reimbursement codes still struggling to catch up with the pace of biopharma
innovation, married with the fact that next-generation, lower-cost
manufacturing technologies have not yet made their way into commercial
product manufacturing of cell-based therapies, the production cost of cell
therapies is still unsustainably high. | believe cost (and therefore, price) and the
associated lack of adequate reimbursement (though this is not always critical to
commercial success), remains one of the industry’s biggest commercialization
hurdles.
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What are the key challenges this industry faces
and is currently trying to overcome?

Following from my previous answer, lowering the cost of production and
increasing reimbursement coverage is clearly a key challenge. There are others.
| think if one looks at the overall trend of those cell therapies which have
succeeded and those which have failed - particularly after regulatory approval
and market launch - one of the resounding themes is the importance of

targeting and delivery.

Based on the early therapeutic success of hematopoietic stem cell
transplantation, the industry was seduced into the unrealistic idea that all we
needed to do was develop a general ‘'stem cell’ product and inject it systemically
after which the cells would magically know where to go and what to do. While
that’s an over-exaggeration of what we were doing for decade or more, it’s not
so far from the truth. Certainly we now know this is typically not - almost never
- going to work. Developing a cell therapy comprised of specific cells with a
specific function and finding ways to target or deliver them to where they are
needed is fairly critical to clinical success. Conversely, without that it may also
not only be the key to failure but to serious adverse events. Given the general
safety profile of cell therapies relative to other therapeutic paradigms, we tend
to forget about or underestimate their toxicity potential - particularly if
delivered in inappropriate amounts or ways.

Finally 'm a big believer that the future will see cell therapies being great
adjunct therapies to other medicines or surgical interventions. Unfortunately
conventional scientific methodologies make the clinical evaluation of
combination therapies very challenging until each therapy - in the proposed
combination treatment protocol - is individually approved. This is less true in
surgical interventions where | believe adjunct cell therapies might be very
valuable in terms of aiding intended repair, regeneration, and even simple
recovery times.

INTERVIEW
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What developments should the industry look
out for from your organization in 2021?

We aim to establish an industry precedent for a non-Asian foreign company in
Japan to conduct clinical studies under the ASRM paradigm using a foreign
manufacturing facility certified by the PMDA.

Secondly we are very close to bringing an electronic injection system to market
that is optimized for precise, consistent injection of cells - but also other
products such as genes, drugs, toxins, fillers, PRP, fat, enzymes, and antibodies
- into the dermal and subcutaneous regions.

Name 2 things you are looking forward to at the
Cell & Gene Therapy World Asia 2021 conference.

The two most valuable things to me in conferences like this are pre-scheduled
one-on-one B2B meetings and the serendipitous discovery of ideas, peoples
and companies that can only come from freeing your schedule to take time to
learn, to expose yourself to things which aren’t on your to-do list, really listen,
and then take time to try and translate what you're hearing to your own
challenges and opportunities.

What are some of the key takeaways the
audience can expect from your presentation?

Audience members should take away from this presentation a good
understanding of when and how the ASRM pathway might be the best choice
for commercializing a cell therapy in Japan. Secondly they should expect to
leave with a clearer sense of some of the challenges and opportunities for
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foreign companies to develop and commercialize cell therapies in Japan under
either the ASRM or PMDA pathway. Finally, listeners will hear recommended
strategies on how they might employ clinical research under the ASRM to then
subsequently move toward conditional and full PMDA product approval and
medical reimbursement.
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ABOUT MAGALI TAIEL

MAGALI TAIEL, MD,

Chief Medical Officer, GenSight Biologics

PRESENTING ON

Lumevoq Gene Therapy in Leber Hereditary Optic
Neuropathy (LHON)

BIOGRAPHY

Dr. Taiel completed her doctorate in Medicine with board certified in
Ophthalmology from Lariboisiere Saint Louis Saint Louis University,
Paris, France, in 1993, and her Associate Professor degree in 1998. Dr
Taiel completed her internship at academic Paris hospitals, was an
Associate Professor of Ophthalmology, served as an Ophthalmology
Department Head, and ran Surgical and Medical Ophthalmology
private practice. After 13 years of Ophthalmology public and private
practice, Dr Taiel has been engaged in the Pharma Industry for 20
years; she brings extensive experience and expertise in drug clinical
development, gene therapy, and medical affairs. She started her
carrier at Servier company headquarter, and then worked in
Ophthalmology area at Pfizer for several years; she then held
international and management positions in various therapeutic
areas, including both technical and supervision duties, at Eli Lilly
Company for many years. Then, as VP Clinical Development, she led
Clinical Development and Operations, to develop antisense
oligonucleotides in Inherited Retinal diseases at ProQR
Therapeutics. She then moved to GenSight-Biologics in 2018, to
supervise the Medical Department and lead Gene Therapy programs
in Inherited Retinal and Neuro-Ophthalmology diseases, as the CMO
of the company. Dr. Taiel has authored numerous protocols and
articles published in peer reviewed journals and made critical
contributions to successful clinical development and launch of many
products. She brings extensive years of experience from both
academic medicine and pharma industry.

To keep up with

o
Magali Taiel,
follow her on LinkedIn
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Are there any exciting technologies or
developments that have caught your attention
in the Year 2020/2021?

Indeed, there is a lot of energy around the use of gene therapy because the
underlying genetic cause can be efficiently targeted with such a treatment.
There is also development of gene therapies, which are independent to the
causing mutation, such as optogenetic therapy. At GenSight, we are developing
optogenetic therapy in late stage Retinitis Pigmentosa patients, and promising
results have already been published.

The future is promising, with more research opening up to more diseases to
treatment for patients suffering from genetic diseases, and as these treatments
prove their therapeutic value, further research potentially exploring crossover
opportunities from one disease to another.

What developments should the industry look
out for from your organization in 2021?

GenSight Biologics is a biotech company developing gene therapy in inherited
retinal diseases leading to blindness. GenSight was founded in 2012, and the
headquarter is based in France. We have two main projects, using two
technology platforms: Our lead program is the development of a gene therapy,
Lumevoq, in Leber Hereditary Optic Neuropathy, which is a mitochondrial
disease. We are aiming to European registration for Lumevoq in ND4 LHON
subjects in H1 2022. We have another program in Retinitis Pigmentosa, and we
are at early stage clinical development with a Phase 1/2 study which is
on-going.

Name 2 things you are looking forward to at the
Cell & Gene Therapy World Asia 2021 conference.

INTERVIEW

| look forward to exchanging and sharing knowledge and importantly, learning
from others about the development of gene therapies addressed outside the
area of Ophthalmology.
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What are some of the key takeaways the
audience can expect from your presentation?

1. Key aspects of the development of a gene therapy called Lenadogene
nolparvovec (tradename: Lumevoq), for the treatment of Leber Hereditary
Optic Neuropathy (LHON) associated with a mutation in the ND4
mitochondrial gene.

2. Learn from LHON which is a rare, mitochondrial genetic disease, mainly
affecting young males. The ND4 mutation results in the worst visual
outcomes, with definitive blindness for most patients. There is a continued
high unmet medical need for these young patients getting blind in their
twenties/thirties.

Understand mechanism of action of the gene therapy: Lenadogene
nolparvovec is a recombinant adeno associated viral vector, serotype 2
(rAAV2/2), containing a cDNA encoding the human wild-type
mitochondrial NADH dehydrogenase 4 protein (ND4), which has been
specifically developed for the treatment of LHON associated with a
mutation in the ND4 gene. It uses a mitochondrial targeting sequence
technology which solves the issue of how to bridge the nucleus, where the
virus creates functioning MRNA, and the mitochondria, where the
defective proteins are actually found. Lenadogene nolparvovec thus takes
the promise of personalized treatment, as embodied in gene therapy
approaches, one step further to address mutations that cause
mitochondria to fail at energy production. The demonstration that this
concept works is exciting because this same approach can be applied to
other genetic mitochondrial conditions.

INTERVIEW €
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Tune In To Our Leading Cell & Gene Therapy World Asia
Presentations on 15-16 September 2021

Shi-Jiang's Presentation Details:
15th September, 12:15 PM SGT

Topic: CAR-NK Cells from Engineered Pluripotent Stem
Cells: OffThe-Shelf Therapeutics for All Patients

Lee's Presentation Details:
15th September, 4:15 PM SGT

Topic: Foreign company pursuit of cell therapy
commercialization in Japan: strategies and considerations

Magali’'s Presentation Details:
15th September, 4:15 PM SCT

Topic: Lumevoq Gene Therapy in Leber Hereditary
Optic Neuropathy (LHON)
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