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As a scientist who has spent the majority of
my 30 years career in academia focused on
the development and application of novel
gene and cell therapy strategies, it has been
my honor to serve as the guest editor for this
spotlight issue focused on innovative tools
and novel strategies aimed at the continued
successful development and human appli-
cation of gene and cell therapies. To see the
progress made from the early days, which
were focused on developing strategies for
harnessing viruses and converting them into
gene delivery vectors and understanding the
basic biologic properties of stem cells, to
where the field stands now with several cell
and gene therapies approved for human use,
has been a tribute to the hard working re-
search teams that have made those visions of
three decades ago a reality. In the past 5 years
alone, cell therapies including CAR-T cells
such as Kymriah® (Novartis) for the treat-
ment of acute lymphoblastic leukemia, and
Yescarta® (Kite Pharma) for the treatment of
non-Hodgkin lymphoma, and gene therapies
including Luxturna® (Spark Therapeutics) for
rpe65 mutation-associated retinal dystrophy,
and Zolgensma® (AxeXis) for spinal muscular
atrophy, are transforming medical treatment
for devastating diseases. That being said, the
development of cell and gene therapies is still
in progress for numerous additional devas-
tating disorders. The successful development
of additional clinically approved therapies
will require further innovations - the central
theme of this issue, which is comprised of a
series of Expert Insight review articles and
Commentary pieces from, and Interviews
with, leading preclinical and translational
R&D experts from the global cell and gene
therapy field.

While HSC-targeted gene therapies may
be a cure for multiple diseases, their progress
to human application can be full of hurdles
and issues that have limited their success thus
far. Dr. Leoni and colleagues reflect on key
learnings from their experience in advanc-
ing HSC gene therapies through the devel-
opment and regulatory pathways for human
applications. Their commentary is focused
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on definition of the necessary preclinical re-
search and models that are essential for the
clinical translation of HSC therapies as well
as identifying translational gaps and how
these can be filled.

One of the primary issues with the devel-
opment and application of cell therapies, both
preclinically and clinically, is the limitations
surrounding tracking the cell dispersion, mi-
gration and persistence of the cells upon iz
vivo administration.

The clinical application of T cell-based
therapies, including CAR T cells, is advanc-
ing rapidly. However there are still key chal-
lenges and issues that must be addressed for
the continued expansion of applications for
these cell therapies to a broader range of dis-
eases. Gary Waanders, Silke Raffegerst and
colleagues from Medigene AG discuss the
preclinical and translational R&D challeng-
es faced by T cell therapy as it targets more
complex diseases.

Dr. Paul J. Fairchild and Charlotte Cos-
sins of the Oxford Stem Cell Institute pro-
vide insights on the application of induced
pluripotent stem cells (iPSCs) for modeling
late-onset diseases. The primary challenge
for modeling late-onset disease is the pro-
tracted time frame over which they normal-
ly manifest in vivo. The article focuses on
whether iPSCs can be used for modeling late
onset diseases and barriers that need to be
overcome.

The preclinical testing of cell and gene
therapy strategies has almost always re-
quired the application of animal models of
disease. Drs. Plata-Salamdn and Plata from
ESTEVE provide their thoughts and in-
sights on the advent of new strategies to en-
hance the development and application of
animal models of disease to more accurately
recapitulate human disease and response to
gene therapy.

In the field of adeno-associated virus (AAV)
vector-driven gene therapy, while there now
exists a greater understanding of patient safety,
immunogenicity, and dosing regimens, there
remains much work to be done to accelerate
development paths. Louise Rodino-Klapac
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AAV-based in vivo gene therapies.

And finally, Olivier Negre, the Founder of
Biotherapy Partners, a consulting firm focused
on helping with the development of gene and
cell therapies, shares his keen insights on the
development of gene therapy strategies from
preclinical concept to strategies for successful
development and application in an interview.
Olivier speaks from his extensive experience
in the field — especially on the development
of Zynteglo®, a novel therapy for transfu-
sion-dependent beta-thalassemia, on which

he played a key role.
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