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OVERCOMING MECHANISMS OF TUMOR
RESISTANCE PART 2. WHAT PROGRESS
IS BEING MADE IN SOLID TUMORS?

INTERVIEW

Breaking into the TME
with engineered bacteria

— e e

Roisin McGuigan, Editor, Inmuno-Oncology Insights, speaks
to Pedro Correa de Sampaio, CEO and co-founder, Neobe
Therapeutics, about his work utilizing the field of synthetic
biology to engineer ‘bacterial trojan horses’ to overcome
biophysical barriers to cancer immunotherapy efficacy.

Immuno-Oncology Insights 2023; 4(6), 227-233
DOI: 10.18609/i0i.2023.030

What are you working on right now, and what has been your career
journey to get there?

PC DS At Neobe Therapeutics, we are using synthetic biology to engineer bac-
teria to remodel the microenvironment of solid tumors as a strategy to enable im-
munotherapy efficacy in patients that currently do not respond. My journey has been
microenvironment-centric, and I was an academic for the majority of my career. I completed
my PhD at the University of Cambridge before a postdoc in Houston at the MD Anderson
Cancer Center.

My interests have always been in understanding how the different components of the

solid tumor microenvironment (TME) interact and affect tumor cell growth, and how they

% BIOINSIGHTS www.insights.bio 227

AV



IMMUNO-ONCOLOGY INSIGHTS

(

N\

“There is a lot of promising research on addressing the
traditional view of immune ‘cold’ tumors and immunosuppression,
as well as new generation checkpoint inhibitors and chimeric
antigen receptor (CAR)-T cells that address immunosuppression

through interactions with other cells in the TME'
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affect responses to therapies. I started studying vasculature and developing models to study
vessel formation in tumors. During my postdoc, I progressed specifically to study the spatial
interactions between components of the local tumor stroma and immune infiltrates, which
sparked my interest in the problem of immune exclusion. In a significant subset of patients
with solid tumors, while there is an immune reaction being generated against cancer cells,
you see that immune cells recruited into the macroscopic tumor tissue get trapped on the tu-
mor periphery and stromal regions. The role of the stroma, including the extracellular matrix
and cancer-associated fibroblasts in mediating this exclusion was something that I became
interested in, and I wanted to address the immune exclusion problem.

As a field, we had been doing a lot of work understanding the microenvironment, and it
was finally well accepted that the TME was a significant constraint to the success of immu-
notherapies in solid tumors. However, I was not seeing many practical solutions reaching the
clinic. This set me up on my entrepreneurship journey.

I met with a venture creation studio based in the UK called Deep Science Ventures that
were interested in developing new startups in this space. I started working with them to
develop ideas around how we could specifically target the obstacles to immune cell infiltra-
tion in the tumor without affecting healthy tissues. We came up with the approach of using
synthetic biology to engineer bacterial trojan horses to take apart these barriers from within

the tumor.

If we consider the progress being made by |-O approaches in the
solid tumor space so far, what do you see as the most promising
avenues—and the biggest remaining barriers?

PC DS One of the biggest barriers is accessibility. There is a lot of promising re-
search on addressing the traditional view of immune ‘cold” tumors and immunosuppression,
as well as new generation checkpoint inhibitors and chimeric antigen receptor (CAR)-T cells
that address immunosuppression through interactions with other cells in the TME. However,
I do not feel that we have been able to make enough progress on the physical aspect of immune
infiltration and on the biophysical barriers to getting enough immune cells into the TME.
There are different approaches being developed such as using anti-inflammatories to pre-

vent the deposition of additional components of the extracellular matrix, but these don’t
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address the barriers that are already in place. I am not aware of any approaches out there, at
least that are close to the clinic, that directly break down some of these components that trap
immune cells in the stroma of solid tumors. This is an area that needs addressing and phar-
maceutical companies are aware of this—it’s a barrier that we need to jump over if we want

to massively increase the efficacy of checkpoint inhibitors and CAR-T cells in solid tumors.

Can you expand on the key obstacles posed by the TME—and what
approaches are emerging to address them?

PCDS | think we have two big obstacles. On the issue of immune exclusion and
barriers to immune infiltration, there are a few challenges. One of the main ones is that there is
still a lot to understand about the heterogeneity of the TME, not just in terms of cancer cells,
but of components of the microenvironment itself. We have had a tendency to think about
cancer-associated fibroblasts as an overall category of one type of cell in the TME with a fairly
monolithic role in aiding tumor progression. We now understand that that is not the case.

There are many different subsets of cancer-associated fibroblasts and some may have a
larger effect on the host response against cancer cells, while others may have a larger effect in
aiding cancer cell progression. There is still a lot of work to be done to understand the intri-
cacies of the various roles of different subpopulations of fibroblasts in the tumor. In terms of
the extracellular matrix, one of the biggest obstacles is the fact that these components, like
other components of the microenvironment, are common to healthy tissues and essential for
their normal functioning and maintenance.

There is also a delivery issue. How do you address components of the microenvironment
in solid tumors specifically, and how do you remodel the solid TME without affecting the
structure of healthy tissues? At Neobe, we are working on this by using tumor-colonizing
bacteria—but there are other options that have led to promising results, such as nanoparti-
cles, extracellular vesicles, and to some extent viruses. There is a lot of work to be done and
many different approaches to target these issues.

As a former academic in this space, the most exciting thing to me is to see the field taking
the path toward a more holistic and comprehensive understanding of the heterogeneous
TME. This includes understanding that there is not necessarily going to be a one-size-fits-all
silver bullet to remodel the TME and make immunotherapies work for everyone. There are
different constraints of microenvironments that will be important for therapeutic efficacy in
different subsets of patients. We need to understand how these different components work
in relationship to each other if we want to drive the field forward.

Cancer vaccines are a particularly exciting area for the future. Part of the reason why these
initially did not have the results that people were hoping for is that we needed a better un-
derstanding of the inner workings of the immune system, and of which patients were going
to respond to these vaccines. Who are the patients for whom this strategy is going to trigger
the immune response we want? How do we address immunosuppression in the patients that
do not respond? This requires thinking about all of the issues that are associated with a can-

cer reactive immune response, from immunosuppression with regulatory T cells (Tregs) and
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“If you engineer a bacteria to deliver an extracellular matrix
remodeling payload into the tumor in a way that is activated
by the conditions in the tumor, you can remodel these stromal
components without affecting healthy tissues.”

J
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myeloid-derived suppressor cells (MDSCs) to accessibility, and considering issues with leaky
vasculature in highly fibrotic tumors and those that tend to have the same unique exclusion
phenotype. We need to focus on better understanding how all of these issues interact with

each other, and which ones need to be prioritized for which patients.

Q What first sparked the idea of your own approach?

PCDS The idea of using bacteria as a cancer therapeutic is not exactly new.
William Coley, who is renowned as the father of immunotherapy, started seeing that patients
with bacterial infiltrations could have full tumor remissions at the beginning of the 20th cen-
tury. It was then left somewhat forgotten, and is now having a rebirth due to an increased
understanding of how the microbiome can affect therapeutic responses. The rise of synthetic
biology also means that engineering recombinant bacteria to address particular health issues is
gaining a lot of traction.

During my postdoc I was involved in a project where we developed a new technology, in
the initial stages of the application of spatial biology to cancer. As that field was taking its
first steps, we developed multiplex microscopy approaches to understand the spatial inter-
actions between different components of the microenvironment, particularly in pancreatic
cancer patients. That was my initial introduction to the correlation between the deposition
of the fibrotic components of the extracellular matrix, and how its density and cross-linking
affect immune cell distribution into solid tumors.

It was becoming more and more clear that the distribution of immune cells in the mi-
croenvironment of a solid tumor was a significant factor that determined whether or not
some patients respond to immunotherapies, checkpoint inhibitors, and CAR-T cells. We
had known for a while that the extracellular matrix was an important component in solid
tumors and an important mediator of therapeutic response, but we still had not been able
to take that knowledge and transform it into clinical approaches. When we started inves-
tigating why that was, it became clear that the main issue is that the extracellular matrix is
essential to maintain the structure of an entire organism. If you develop drugs that break
down components of the extracellular matrix and inject them into patients, there is a high
likelihood of significant side effects, as the structure of other healthy organs will be damaged.

This includes issues like digestive or cardiac side effects.
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I then questioned how we could address this issue. How could we break down the extra-
cellular matrix and take away these fibrotic walls that prevent immune cells from coming
into these tumors, but in a way that only affects the tumor? The field of synthetic biology was
also exploding at the time and the possibility of engineering cells that respond to particular
environmental stimuli and deliver payloads or perform a biological function in a specific
space was very attractive to me.

If you engineer a bacteria to deliver an extracellular matrix remodeling payload into the
tumor in a way that is activated by the conditions in the tumor, you can remodel these stro-
mal components without affecting healthy tissues. Many people were engineering bacteria
for different cancer applications, but most were using bacteria to mediate immune reactions
in a more direct way. No one was using bacteria to break down these extracellular matrix
barriers to immune cell infiltration.

That led me down the path of creating Neobe. I met my co-founder, Annelise Soulier, who
was a talented bacterial engineer working on developing bacterial therapeutics for different
disease indications. She had her own ideas of how we could achieve this and about two years

ago, we started Neobe and began engineering these products.

What have been your most significant milestones to date with this
work, and what’s next?

PCDS Whilst we were developing our platform we needed to prove each in-
dividual aspect of the strategy. We were able to demonstrate that the bacterial chassis that
we are using to develop our products are able to colonize tumors and are safe and well tolerated
using in vivo models. We then put our platform together and were able to engineer an initial
prototype targeted at a specific extracellular matrix component in pancreatic and colorectal
tumors.

We used patient-derived tissue explants to show that our initial prototype is effective
at breaking down our extracellular matrix target of interest, and that this breakdown can
increase infiltration into these tumor tissues and increase the efficacy of T cell-mediated
cancer cell killing. We were able to finalize our first patent based on that data, and we are
now taking that prototype and a second product targeting triple-negative breast cancer into
preclinical development. There is still a lot of preclinical and manufacturing work that we
need to do, but our plan is to be in the clinic by 2026 with some initial first-in-human trials.

We are excited to get to that point!

What are your predictions and hopes for this space over the next
5-10 years?

PCDS | hope that more attention is paid to exclusion as a mechanism of resis-
tance to immunotherapies, and to the tumor stroma as an important aspect of solid
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tumors that needs to be targeted. There has been a lot of work done on reverting immu-
nosuppression and targeting things like Tregs and MDSCs. I hope that the stromal remodeling
field takes off because there have been some exciting discoveries in this space. We are only just
starting to fully understand the matrisome, which refers to the different components of the
extracellular matrix, and how it affects the composition and progression of different tumors. I
expect that field to blow up in the coming few years.

The cancer microbiome is also an exciting space, in which we are starting to take our
first steps. Over the past year, it has been exciting to see the FDA approvals for Ferring
Pharmaceuticals’s and Seres Therapeutics’s bacterial consortia to treat infectious diseases. I
am looking forward to seeing advances and approvals in this space and understanding the
interactions between the host microbiome and therapeutic responses to cancer. Specifically, I
am excited to see advances in understanding the actual internal microbiome of solid tumors,
which is an area that is still in its infancy. Having a much better understanding of how both
the microbiome and the mycobiome of solid tumors interact with other components as a
microenvironment is key. It has been interesting to see how the microbiome quickly went
from a field that many people were skeptical about to a field where each year, promising
publications are coming out. One of the most recent ones was Ravid Straussman’s paper last
year looking at the fungal composition of tumors—i.e., the mycobiome—in addition to the
microbiome. How these affect the progression of these tumors and therapeutic responses,
and how we can potentially use them to modulate those responses, is an area that I expect to

develop in the coming decades.
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A wealth of possibilities, but
no clear game-changer:
tackling the TME with

cell therapy approaches

Roisin McGuigan, Commissioning Editor, Imnmuno-Oncology
Insights, speaks to John Haanen, Director, Center for Cell
Therapy at NKI, Amsterdam, about overcoming the barriers
posed by the TME using cell therapy.
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Q What are you working on right now?

J H: | am a medical oncologist working at the Netherlands Cancer Institute (NKI)
in Amsterdam. I also have a 25% appointment as a medical oncologist and Head of Melano-
ma Clinic at the Centre Hospitalier Universitaire Vaudois (CHUV) in Lausanne, Switzerland,
and I am a Professor at Leiden University Medical Center, the Netherlands, in translational

immunotherapy for cancer.
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I've been involved in immunotherapy for many years—from before the field became as
active as it is now—working on vaccines and cell therapies for immunotherapy applications.
I’m a group leader at NKI in cellular therapies and immunotherapy of cancer, and I'm also
director of the Center for Cell Therapy at NKI. So I've acquired a number of positions here

and elsewhere, all directed towards creating better immunotherapies for cancer patients.

How can the success of cell therapies in blood cancers be translated
to solid tumor indications?

JH: It'’s still early days, but we have started seeing responses in solid cancers.
So far all the studies are still small, Phase 1 dose-escalating studies. For instance, a study of
Claudin18.2-targeted chimeric antigen receptor (CAR)-T cells in gastric cancers was published
last year in Nature Medicine [1]. I'm also involved in a study with a Claudin6-directed
CAR-T cell in patients with metastatic solid cancers like ovarian and testicular cancer patients
for whom all prior lines of therapy have failed.

We do see very interesting responses occurring, even including durable partial response or
complete response. So successes are possible, but again, it’s still early. There are many trials
ongoing directed at different targets that are expressed on solid cancers. In general, we can
say that the cells do expand the same way as we see in heme malignancies, and the cells can
persist for quite a while in some of these patients.

At the moment we are treating truly end-stage patients, but I hope that once we see some
initial approvals, we can move to earlier lines where I expect to see more efhcacy occurring.
One common theme of discussion is that the tumor microenvironment (TME) of solid
cancers is quite different from heme malignancies, and the cells we infuse have to be able
to infiltrate into these tumors. We know that for some tumors this occurs well. In others it
may not occur, or the cells don’t persist in circulation, or the TME is already very hostile and
there may be initial response but it only lasts a very short time.

When considering ways to improve CAR-T cell therapy for solid cancers, an obvious ap-
proach is to combine it with immune checkpoint inhibitors like anti-PD-1/PD-L1, in order
to overcome potential resistance that occurs once the cells arrive at the tumor site. There may
also be other ways of trying to modulate the TME. One possibility is to increase the number
of targets, although this is still an issue in both solid and blood cancers. For instance, we know
that CD19, CD22 and BCMA can be safely targeted, although they are expressed on normal
tissue. This means the side effects are things we can anticipate and deal with—for example, we
can deal with a period of time without B cells, because we can give immunoglobulins.

This may be a very different story in solid cancers if the antigen is also expressed on vital
tissue. In this case you cannot use a CAR-T cell because it’s too dangerous—but there are
ways to overcome this by making expression or activation of the CAR-T cell dependent on
the tumor.

To summarize, there are barriers, but we have a variety of potential solutions to overcome

them. How exactly these will work in patients is yet to be determined, because most of these

DOI: 10.18609/i0i.2023.029



INTERVIEW

N

“There are so many possibilities. One could target multiple
antigens. Tumor-infiltrating lymphocytes (TILs) are a way to do
this—we can derive them from the TME where they are found
naturally, then reactivate them in vitro and expand to billions

of cells’”
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trials either haven't begun or are just starting. There is a lot of information to be gathered,

and this is something the field can look forward to.

What promising avenues do you see in terms of creating cell
therapies that can address the known barriers posed by the TME?

J H . There are so many possibilities. One could target multiple antigens. Tumor-
infiltrating lymphocytes (TILs) are a way to do this—we can derive them from the TME where
they are found naturally, then reactivate them iz vitro and expand to billions of cells. We know
there are T cells targeting different antigens in these TILs. One of the problems with targeting
a single antigen, like we do with CARs, is the possibility of escape—for instance, by loss of the
antigen or in the case of T cell receptor gene-modified cells, loss of major histocompatibility
complex expression or both. With TILs, we can achieve deep responses lasting for many years
in some cancers. Melanoma is a good example, and we have seen early promising results in
non-small cell lung cancer. TILs can give long-term remissions and perhaps even cures.

This is just one possibility, and there are many more being explored—such as CAR-T cells
or T cell gene-modified cells that upon activation start producing cytokines such as IL-12,
in order to help overcome the hostile TME by activating dendritic cells and improving the
immune response. You can use the T cell as a manufacturing site for all kinds of proteins that

are released into the TME. These are currently being explored mainly in preclinical settings.

How are approaches in this space currently evolving?

JH: | think that people—especially pharma companies—have focused mainly
on anti-PD-1/PD-L1 and CTLA-4 inhibitors. We are now seeing a bit of a broadening
into other checkpoint molecules, mostly on T cells and other immune cells like TIGIT and
LAG-3. We know that there is some merit in combinations of anti-PD-1 with other T cell-
based checkpoints, but I doubt that this is the complete story.

One particular area that needs further investigation is the myeloid compartment of the

TME. At the American Association for Cancer Research annual meeting this year, there were
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quite a number of presentations focusing on so-called myeloid checkpoints. The idea is to
change tumor-associated macrophages that are pro-tumorigenic into more immunogenic
macrophages. This may in turn change the results from checkpoint inhibitor treatment.
Combining myeloid checkpoint inhibitors with T cell checkpoint inhibitors may seem to be
a straightforward method, but it’s quite difhicult to target myeloid checkpoints because of the
high plasticity of these tumor-associated macrophages. Yet another tactic could be to attract
other cell types to the TME, such as NK cells, either with CAR NK or even CAR macrophages,
and this can also change the TME so that checkpoint inhibitors may function better.

There are so many different areas of research ongoing that involve looking at the TME and
trying to overcome the inhibitory factors that are currently present. However, there are many
more avenues for cancer to escape immunotherapy than to respond to it. Do we have to find
a way to address them all, or are there some dominant forms as we've seen with T cell check-
points? The jury is still out. We are seeing incremental increases in knowledge in this area, but

I have yet to see a true game changer.

What about tools and technology—what is the cutting edge, and
where are improvements still needed?

JH: The current technologies that we have access to such as single-cell tech-
nologies where we can interrogate different cells in the TME on a single-cell level
are already a huge achievement. They are giving us a lot of information we didn’t have
before. The problem is that it’s only a static picture. You look at them at a certain time point,
but ideally you would like to see things developing over time. How does a new treatment
lead to a change? We don’t have a good way of doing that yet.

One option is multiple biopsies for neoadjuvant immunotherapies, where we can take
biopsies prior to and during treatment, and then we get the full tumor material at surgery.
This can help us understand changes inside the TME following certain treatments, and
be extremely helpful in giving a better understanding of what we are truly doing with our
interventions.

My hope is that once the pharma industry has safety data for new assets in stage four dis-
ease patients, they will be able to move earlier into these neoadjuvant settings, and leverage
these window of opportunity trials to see how these drugs are changing what is happening
inside tumors. This could then teach us the best way to use these therapies in the future.

For some other approaches—such as myeloid checkpoints, toll-like receptor agonists and
costimulatory molecules—we don’t know exactly how and when to sequence them with the
current standard of care immunotherapies. These kinds of trials may also help us in that di-
rection. Going early to these kinds of trials will provide us with new insights into what’s hap-
pening over time. Approaches using spatial resolution of immune-histology are likely also

going to help, but as long as this is static, 'm not convinced it will give us the whole story.
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What will you be focusing on in the next few years, and what are
your predictions for the field?

JH: I've been mainly focusing on cell therapy development at NKI, and we will
go forward in trying to improve on current strategies. Firstly, this will focus on devel-
opment of TILs. With all the knowledge we have, there are many possibilities to improve this
area. Secondly, I will be focused on developing strategies more on the personalized cell thera-
pies side, using T cell receptor gene therapy programs.

Looking at the wider field, I don’t think cell therapies can single-handedly solve the chal-
lenges of cancer. We are still dependent on a lot of research coming from industry, and I
really hope that the pharma side not only focuses on the already existing checkpoints, but
comes up with new developments targeting completely different molecules in the TME. I see
a movement going in that direction, but it’s still early. Perhaps we'll see some breakthroughs,
but it is difficult to predict.

Finally, I'd add that single-agent treatment may be important for a very small group of
patients. For the majority, we will need combinations. The question, of course, is what will
be the best combination for each patient? This is going to be difficult to sort it out, and we
will need to continue to gather a lot of data. Newer tools such as single-cell ‘omics and Al

may aid in answering some of these outstanding questions.
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Mapping immunotherapy
sensitivity with
multiomic approaches

Roisin McGuigan, Editor, Immuno-Oncology Insights, speaks
to Arutha Kulasinghe, Group Leader, Frazer Institute,

The University of Queensland, about applying muti-omic
approaches to understanding the tumor microenvironment.
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Q Can you tell us a bit about yourself

AK: I’'m a Group Leader and Senior Research Fellow at the Frazer Institute,
University of Queensland. My lab focuses on understanding the tumor microenvironment
in lung, head and neck, and skin cancers using a lens of spatial biology. Spatial profiling enables
us to understand how cells communicate within a tumor, and with the surrounding immune
context. This is important as locations, activation, and signaling between these cells can provide
us with cues for which therapies may work in which patients. Our focus at the moment is on

understanding immunotherapy sensitive and resistant disease.
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“Metabolic mapping of the tumor microenvironment is one of
the most exciting spaces currently. It's giving us insights into
how different areas of the tumor microenvironment metabolize
glucose. These areas of high metabolic activity tend to highlight

~

J

236 DOI: 10.18609/i0i.2023.031

areas of therapy resistance.”

We traditionally used unbiased whole transcriptome profiling of the tumor microenviron-
ment to discover new markers associated with therapy response and resistance. We've recently
pivoted to ultra high-plex spatial proteomics as a discovery tool, as this is very much aligned
with pathology-interpretable signals. We are excited about developing spatial ‘signatures’ and

‘scores’ that may be predictive of benefit of therapy.

Q What impact are these tools having on our understanding
of the underlying biology of solid tumors and the tumor
microenvironment?

AK: They're providing a new lens of discovery for understanding therapy respons-
es across a number of solid cancers. We are able to gain an understanding of how tumor cells
communicate with their environment, the types of cells In close proximity, the different cellular
neighborhoods, and how these change during different stages of cancer development.

However, these technologies are often quite cost-intensive and as such we need to plan the
most cost-efficient experiment—this can often mean that we use tissue microarrays (many core
biopsies per slide, e.g., 45 patient samples) as opposed to 45 whole slides which would cost
a lot more. With time, the costs of these assays will come down, but as we’re on the bleeding
edge, these come at a premium.

Metabolic mapping of the tumor microenvironment is one of the most exciting spaces cur-
rently. It’s giving us insights into how different areas of the tumor microenvironment metabo-
lize glucose. These areas of high metabolic activity tend to highlight areas of therapy resistance.
In our own recent study looking at creating a spatial metabolic map of immunotherapy sen-
sitivity in lung cancer, we showed that areas of high glucose uptake had lower levels of T cell

infiltration and B cell/lymphoid structures.

Q What about the search for better biomarkers of response?

AK: Using the spatial profiling of the tumor microenvironment, we can start to
identify new biomarkers associated with response and resistance to therapy, as a
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discovery tool. We can then screen these markers using a lower-plex panel (e.g., 10-15 bio-

markers) in a high-throughput manner to determine their utility for the clinic.

Q What's next?

AK: The development and uptake of spatial signatures in translational cancer
research studies and a move towards adopting spatial-scores. Using spatial biology,
we'll be able to discover new cell types, neighborhoods and receptor-ligand interactions which

may be new targets for immunotherapy.
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Applying multiomics to
novel target discovery in
Immuno-oncology

In this episode, Réisin McGuigan, Editor, Immuno-Oncology Insights, speaks with Eran Ophir,
Chief Scientific Officer, Compugen, and Yaron Turpaz, Senior Vice President and Senior
Advisor, Data and Informatics Solutions, Compugen, about the advantages of using multiomic
and computational approaches for the discovery of novel targets and mechanisms of action
(MoA\) of novel drug candidates in immuno-oncology.

Immuno-Oncology Insights 2023; 4(6), 249-255
DOI: 10.18609/i0i.2023.034

Q What are you working on?

EO: I’'m responsible for the scientific strategy from computational target identi-
fication, to experimentally validating the novel targets that we identify and studying
their biology, then once in the clinic identifying biomarkers, indication selection, and
studying the MoA of first-in-class drug candidates against the novel drug targets.
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YT: | lead the Data and Informatics Solutions team, and work on the analytics,
machine learning, and application of target and biomarker discovery with a focus on
immuno-oncology (I-0) as the main theme of Compugen. In terms of background, I've
been in the pharmaceutical industry, genomics, and biotech companies, leading data science

and software development teams.

Can you outline how you are applying multiomics to novel target
discovery in the |-O space?

YT: At Compugen, we integrate data from multiple sources of omics information,
both those available in the public domain and those generated in-house as propri-
etary data. We focus on genomics and transcriptomics. In our newly adopted technologies,
we are focusing on single-cell transcriptomics as well as spatial transcriptomics. When clinical
metadata is available from the source of the tumors or the patient’s data, we integrate that as
well. We are building predictive models to help us identify novel targets. As we identify dif-
ferent targets with potential novel mechanisms of action, we work to better understand the
specific indications in which those targets would be found and would make an impact.

We also try to understand resistance mechanisms based on this omics analysis and study
aspects of patient stratification that relate to biomarkers. This is a more challenging aspect
within I-O, but it gives us a new resolution and insight into the biology of the tumor and

the patient.

What advantages do multiomics approaches offer? What is the
cutting edge currently in this space?

YT: We now have an opportunity to gather insights into the biology in an
unprecedented resolution. With single-cell and spatial transcriptomic approaches, it is like
having a microscope that looks into a depth that has never been seen before. We have the
ability to look at each cell type within the tumor and its microenvironment and understand its
three-dimensional orientation and level of gene expression.

That level of insight is fascinating from a biology perspective, but it is also impactful and
useful in the discovery of novel targets and new mechanisms of action within I-O.

We are also using proteomics and immunohistochemistry imaging to identify different
patient responses. We combine image analysis, omics analysis, clinical metadata, and a pro-
prietary knowledge base that has been built over the years at Compugen to help us derive

powerful insights.

DOI: 10.18609/i0i.2023.034
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“By using multi-omics analysis, looking at the data from
different angles, and using our proprietary algorithms, we
are able to identify novel |-O targets. Once the target is

identified, it is important to identify the right indication, or the
rightpatients, that will benefit the most from this treatment.”

— Eran Ophir

J

4

Can you tell us more about Compugen’s computational approach
to developing its I-O pipeline?

EO: [-O and immunotherapy revolutionized cancer treatment. Certain tumor types
went through dramatic changes in the paradigm of treatment, although many patients still do
not respond to immunotherapy treatments. We use multiomics data and unique algorithms
that Yaron described to identify novel targets in the field of I-O, and to discover mechanisms
of resistance for current therapies.

By using multiomics analysis, looking at the data from different angles, and using our pro-
prietary algorithms, we are able to identify novel I-O targets. Once the target is identified, it is
important to identify the right indication, or the right patients, that will benefit the most from
this treatment. This can be predicted even before starting clinical trials by using our data sets
and different computational approaches.

Once we start treating our patients, we invest a lot of effort into multiomics analysis of the
samples taken from the patients treated with our drugs. For example, we analyze serum samples
for 1,500 proteins from patients’ blood, sequence biopsies from patients pre and on-treatment,
and analyze specific markers in biopsies from patients and more. We combine all of that data
to fine-tune the exact patient indication that will respond best, and ideally find a biomarker to

select the patient who will benefit the most from our treatment.

YT: We aim to achieve a multidimensional view of the problem. There is a higher
chance of identifying the true biology and the mechanism of action when you take different

views, using different sources of data and different algorithms and predictive models.

Q What have been your biggest milestones to date in terms of this
work? And what’s next?

EO: More than a decade ago, we computationally identified a checkpoint T cell
immunoglobulin and ITIM domain (TIGIT). It was around the same time that Genentech

identified this checkpoint. A few years later, we discovered another player in the same pathway.
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This pathway is called the DNAMI axis, which also contains the poliovirus receptor-related
immunoglobulin domain containing (PVRIG) gene. We were the first to identify this
novel target.

Following this identification and after studying the DNAM1 pathway for some time, we
are now leading clinical trials evaluating the triple blockade of TIGIT and PVRIG with PD-1.
This is based on our understanding of this path in patients with hard-to-treat cancers in places
where checkpoints do not normally work. This is a great example of how we took drug targets
from novel target identification computationally all the way to the clinic, where we are actually
seeing clinical signals.

We have encouraging Phase 1 data mainly in two indications which are typically not respon-
sive, not only to I-O: platinum-resistant ovarian cancer and microsatellite stable colorectal
cancer. We are now in ongoing clinical studies again with a triple blockade using our COM701
and COM902 antibody compounds, which target PVRIG, TIGIT, and pembrolizumab to
confirm the clinical signal in larger patient numbers. AstraZeneca is using our TIGIT antibody
as part of their PD-1/TIGIT bispecific antibody, for which they expect to start Phase 3 studies
later this year. Overall, the DNAM1 axis that we identified computationally is a major mile-
stone for Compugen and hopefully, we will take it all the way to clinical approval.

More recently, we computationally identified another resistant mechanism in cancer. We
identified a known protein, interleukin-18 (IL-18) binding protein (BP), and found a novel way
to target it. IL-18 is a potent cytokine found in increased levels in the tumor microenvironment,
but is blocked by an IL-18 BP. Using multiomics approaches and big data we identified this
specific resistant mechanism, and subsequently we have obtained preclinical results that show
blocking this interaction with an antibody leads to modulation of the tumor microenvironment,
and unleashing the natural activity of IL-18 to stimulate immune activation.

This approach modulates only the tumor microenvironment without affecting the periph-
ery, which suggests a beneficial therapeutic window and therefore hopefully, efficacy without

toxicity. This is the holy grail in cytokine treatment.

YT: The beauty of generating internal data that progresses targets in the pipe-
line is that every piece of data, both positive and negative, can feed back into the
knowledge base. This allows us to continually optimize and train the algorithm. Our knowl-
edge base continuously gets fed with validation results from experiments and strengthens our

confidence in the initial hypothesis generated by the computational approach.

The development of diagnostic and prognostic biomarkers remains
a key challenge for the |-O space. How can computational
approaches help in these efforts?

EO: When targeting specific surface markers on the tumor cell with a toxin or a
small molecule, if the surface marker or mutation is not there, there is no reason to
treat this patient. For example, if there is no HER2-positivity on the tumor, you would not
treat it with HER2 targeting agents. The biomarker for these kinds of treatments is relatively

straightforward.
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“We are both contributing to and utilizing the global

further developments will come.”
— Yaron Turpaz

N

community effort of development. Over the coming decades,
as those technologies are matured and are utilized in [-O target
and biomarker discovery, it is exciting to think about what

/

When it comes to I-O, it is much more challenging. Eventually, you want to modulate a
complex immune system to treat cancer. The biomarkers are not straightforward. PD-L1 is
the only one which is currently relevant, but we do need more and better biomarkers for I-O.

Multiomics analysis and computational approaches can be combined to find complex
gene signatures and the modalities of biomarkers to identify patients who will respond the
best. This is exactly what we try to do at Compugen. We take samples from patients treated
in our trials and we analyze them with multiple omics analysis. We then integrate that com-
putationally to differentiate between responder and non-responder, and try to identify the
more complex biomarkers, which could be relevant for selecting patients for trials. This is an

approach that could also be employed for other I-O agents.

What would be at the top of your wishlist for new tools or
innovations in this space?

YT: One of the challenges from a data scientist’s point of view is that you are
always thirsty for more data. Within I-O and the discovery of biomarkers, we are always in
need of larger-scale I-O datasets that include both high-quality, longitudinal patient response
information, as well as multidimensional omics characterization of the tumor. This is expensive
to generate on a large scale, so we look forward to having a more global community effort in
generating such data, which can then feed into our algorithm and predictive models.

Both single-cell and spatial transcriptomics are relatively new technologies still in the growth
process. This is true for both the actual instrumentation and the assays that are becoming more
robust and accurate over time, as well as the algorithm for downstream data analysis. We are
both contributing to and utilizing the global community effort of development. Over the com-
ing decades, as those technologies are matured and are utilized in I-O target and biomarker

discovery, it is exciting to think about what further developments will come.

EO: People often talk about employing Al in I-O prediction of biomarkers, but
to have an efficient Al, you need to have a decent training set. For this, you need
big data. We need a community-based effort, as many people are not currently sharing data,

especially commercial organizations. Incorporating these cutting-edge technologies into the
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day-to-day clinical facilities to generate a large amount of data that should be publicly shared is
the key. We would then be able to employ more sophisticated Al and other data mining tools
for data identification and potentially even better biomarker selection. At Compugen, we put
a lot of effort into generating this data, as well as developing sophisticated tools to take limited
amounts of data and utilize it as if it were big data. This is a challenge, but we are making the

best out of the limited data we have available.
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Modulating the tumor
microenvironment through
chemokine disruption

Roisin McGuigan, Commissioning Editor, Immuno-Oncology
Insights, speaks to Avital Barak, VP of Clinical Development and
Medical Affairs, TME Pharma, about chemokine inhibition as an
approach to modulating the TME, current tools and approaches
to tackling the tumor microenvironment, and the explosion of
innovation in this space.

Immuno-Oncology Insights 2023; 4(6), 243-248
DOI: 10.18609/i0i.2023.033

Q Can you tell me a bit about your current role?

AB: As VP of clinical development and medical affairs at TME Pharma | am
responsible for designing and implementing clinical trials to assess the safety and
efficacy of our drug candidates. I'm also involved in analyzing and interpreting clinical trial
data and ensuring compliance with regulatory requirements.

In addition, I interact with key opinion leaders and present our data at conferences,
and am involved in pharmacovigilance activities to ensure that our treatments are safe and

well-tolerated.

Q Canyou give me an overview of TME Pharma’s current 1-O pipeline?

AB: Currently there are two assets in our pipeline—NOX-A12 and NOX-E36. They

are both L-stereoisomer RNA aptamers—dubbed Spiegelmers—and were originally discovered
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using TME Pharma’s proprietary Spiegelmer platform technology. Spiegel in German means
mirror, referring to a mirror image of the RNA aptamers.

NOX-A12 is an inhibitor of the chemokine CXCL12 and NOX-E36 is an inhibitor of the
chemokine CCL2 and some other related chemokines. Both molecules bind and neutralize
their targets, and due to their non-natural stereochemistry, they are resistant to nuclease
degradation and do not elicit a response from the innate immune system. Chemokines are
molecules that orchestrate the trafficking of immune cells as well as bone-marrow-derived
cells involved in tissue repair, and by neutralizing them, we can modulate the TME from
immunosuppressive to immunoactivated and prevent repair of damaged tumors.

For NOX-A12, we have a running Phase 1/2 trial in first line O6-methylguanine-DNA
methyltransferase (MGMT) unmethylated (chemotherapy resistant) glioblastoma showing
promising results. In addition, we have an ongoing scientific collaboration with Merck in
pancreatic cancer and we recently opened an investigational new drug (IND) for a Phase 2

study in the US. We are also exploring the potential to treat solid tumors with NOX-E36.

What have been the most significant milestones to date, and what'’s
next?

AB: Our most significant milestones are the amazing discoveries we had in the
GLORIA glioblastoma trial; we found a potential predictive biomarker in patients
receiving NOX-A12 and radiotherapy which could tell us which patients will respond
best to our treatment. In the treatment arm receiving NOX-A12, radiotherapy, and the
anti-VEGF antibody bevacizumab, all patients had a radiographic tumor response and 83%
of patients are still alive at a 15-month time point. The median survival for this population is
expected to be around 10 months. In addition, earlier this year we opened an IND in the US,
which is the first time that NOX-A12 has been authorized for clinical trials in the US.

Qutside of your own work, what promising approaches or
innovations do you see in terms of creating therapies that can
address the barriers posed by the TME?

AB: The field is currently bursting with interesting innovations. Some of the
approaches currently being investigated include targeted therapies, which aim to specifically
inhibit molecular targets that are essential for tumor growth and survival. By identifying genetic
mutations or specific proteins present in cancer cells or the tumor microenvironment (TME),
these therapies can disrupt key signaling pathways involved in tumor progression while sparing
healthy cells.

Another growing field is nanomedicine and targeted delivery. Nanoparticles and nanotech-

nology-based approaches are being explored to deliver therapies directly to the TME. These
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“By targeting different aspects of tumor biology simultaneously,
combination therapies can improve treatment efficacy and

overcome resistance mechanisms.”

approaches can improve drug accumulation in tumors, enhance drug stability, and overcome
barriers such as poor penetration into the tumor tissue or drug resistance mechanisms.

And of course, immunotherapies, such as immune checkpoint inhibitors, bispecific anti-
bodies, and CAR-T cell therapy, have also shown promising results in leveraging the body’s
immune system to target and destroy cancer cells. These therapies can help overcome immune
suppression within the TME by blocking inhibitory signals or enhancing the immune cell
activity of the adaptive immune system. Unfortunately, not all solid tumors react to the
increased stimuli and treatment can lose its efficacy over time. Recently, the importance of
myeloid cells in the overall balance of the fighting immune system has become more evident.

A further area of growth is in TME modulation and targeted drug delivery. In addi-
tion to malignant cells, the TME includes a multitude of non-cancerous cells and extracel-
lular matrix components which contribute to tumor establishment, growth, and therapy
resistance. Modulating the TME using agents that target specific stromal components or
disrupt signaling interactions can improve drug delivery and enhance treatment response.
Developing drug delivery systems that can selectively deliver therapies to the TME is an
area of active research. These systems can be designed to release drugs in response to spe-
cific TME characteristics, such as low pH, high enzymatic activity, or altered oxygen levels,
thereby increasing treatment effectiveness. Anti-VEGF drugs are a well-known example for
the blockage of angiogenesis. NOX-A12 is another good example that modulates the TME,
reducing immune-suppressive monocytes, whilst also preventing vasculogenesis.

As evident from classical chemotherapeutic approaches, most of which are cockrails of
different compounds, finding the right combination is key to developing successful new
treatment options. Combining multiple treatment modalities, such as chemotherapy, radia-
tion therapy, immunotherapy, and targeted therapies, has shown promise in addressing the
complex nature of the TME. By targeting different aspects of tumor biology simultaneously,
combination therapies can improve treatment efficacy and overcome resistance mechanisms.
Good biomarkers, particularly predictive biomarkers, will be an extremely important aspect

to enable the optimal use of available drugs.

Q What should be the next specific targets for the field?

AB: Improving our knowledge of the underlying biology of the TME is an ongoing
area of research with several specific targets and unanswered questions. The TME

consists of diverse cell types, including immune, stromal, and cancer cells. Understanding the
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heterogeneity and spatial organization of these cell populations is crucial for identifying key
players and interactions. Further investigations are needed to unravel the roles of specific cell
subsets and their contributions to tumor growth, invasion, and therapy response.

Another challenge surrounds mapping signaling pathways and crosstalk between cells.
Signaling pathways within the TME regulate critical processes, such as immune cell acti-
vation, neovascularization (both angiogenesis and vasculogenesis), and tissue remodeling.
Elucidating the complex signaling networks and crosstalk between different cell types will
enhance our understanding of TME dynamics and potential therapeutic targets.

A further challenge lies in unraveling immune suppression mechanisms. The TME can
create an immunosuppressive environment that hinders immune cell activity and facilitates
tumor immune evasion. Identifying the mechanisms responsible for immune suppression,
including immune checkpoints, regulatory T cells, and myeloid-derived suppressor cells, is
essential for developing strategies to overcome immune resistance.

TME bplasticity and adaptation also require further exploration. The TME is highly
dynamic and can undergo changes in response to therapeutic interventions, leading to
treatment resistance. Investigating the mechanisms underlying TME plasticity, such as
epithelial-to-mesenchymal transition or metabolic adaptations, will provide insights into
how tumors adapt and evolve, guiding the development of effective therapeutic interventions.

Finally, TME-driven metastasis needs investigation. The TME influences cancer cell dis-
semination and metastatic spread. Understanding the processes that promote metastasis,
such as such as dissemination of tumor cells via the bloodstream, extravasation vascular for-
mation, tumor cell intravasation, extravasation, and colonization of distant sites, is crucial

for developing strategies to prevent or target metastatic disease.

\What tools or approaches will be key for these efforts?

AB: | see several new and upcoming tools and approaches: in vitro analyses is like
single-cell analysis, omics approches such as genomics, transcriptomics, proteom-
ics, and metabolomics, and computational modeling and bioinformatics might be
able to help decipher TME interactions, predict responses to therapies, and identify
potential biomarkers for patient stratification. In order to explore TME biology in vivo,
animal models can will continue to play an important part, including genetically engineered
mice and patient-derived xenograft models.

Clinical assessments during and after clinical trials are crucial for the understanding of
ever-changing tumors and their TME. Advanced imaging techniques, in addition to stan-
dard MRIs, can provide more information regarding tumor development. For example, in
our GLORIA trial, diffusion/perfusion, cerebral blood volume, and tumor burden are being
measured to differentiate better between progression and pseudo-progression, to assess if a
patient is responding to treatment. Pathological evaluation of patient biopsies provides valu-

able information, and multiplexed immunofluorescence staining allows for simultaneous
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“The future is progressing towards a greater level of
personalized medicine where treatments are tailored to

individual patients based on their specific tumor characteristics,

including the TME"”
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visualization and quantification of multiple markers within intact tissues, providing a com-
prehensive view of the cellular composition and spatial organization of the TME.
A great challenge still to be addressed will be finding predictive biomarkers to assist in

targeting the population that will benefit most from the treatments.

Q What are your predictions for the next 5-10 years in this space?

AB: The future is progressing towards a greater level of personalized medicine
where treatments are tailored to individual patients based on their specific tumor
characteristics, including the TME. Advances in genomic profiling, biomarker identifica-
tion, and technologies for assessing the TME’s molecular features may lead to more precise
and targeted therapies. Having a predictive biomarker could help find patients that will benefit
from treatment.

Integration of Al, big data, and machine learning algorithms could assist in better un-
derstanding complex networks. The development of novel therapeutic approaches, like
nanoparticles, might lead to the discovery and development of new therapeutic approaches
specifically targeting the TME. Combination therapies that leverage the strengths of multi-
ple treatment modalities are likely to continue to be explored. Understanding the complex
interactions within the TME and designing treatment regimens that target multiple path-

ways simultaneously will hopefully lead to improved treatment outcomes.
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Using a data-driven approach to deliver complex studies in advanced therapeutics

Vito Romita PhD, Senior Director, Global Project Management, PPD & Jai Balkissoon MD FACS, Medical Science and Strategy Lead, Immuno-Oncology, Cell and Gene Therapy, PPD

Cell therapy clinical trials can pose complex challenges due to a number of factors, including cell harvesting logistics, manufacturing, shipments back to sites, patient safety, changing standard-of-
care treatments, and patient enrollment due to competing trials—all of which can impact study timelines. In this poster, specific data-driven approaches for cell therapy clinical trials that can help avoid
enrollment challenges and delays in study timelines will be explored using case study examples.

CHALLENGES IN ONCOLOGY

CELL THERAPY DEVELOPMENT

The first identified challenge for the development of
cell therapies in oncology is identifying, training, and
qualifying non-traditional research-experienced sites
to participate in cell and gene therapy clinical trials and
treating patients with approved standard of care cell
and gene therapies in their communities. This requires
cell therapy-experienced CROs, sponsors, academic
sites, research-experienced community sites, payers,
and regulators to collaborate.

Secondly, autologous cell therapies that are genetically
modified pose the challenge of long vein-to-vein times
that includes apheresis, manufacturing, and shipment
of cryopreserved cells back to sites for a single infusion
of cells into one patient. Allogeneic or off-the-shelf cell
therapies can help alleviate some of these challenges by
avoiding the need for patient apheresis, a supply of cells
from healthy volunteers or cord blood with cells readily
available to infuse into many patients without significant
manufacturing delays. Patients receiving allogeneic cell
therapy could receive multiple infusion with potential
for improved antitumor activity.

The third challenge is preventing and managing the tox-
icities associated with cell therapies, such as cytokine
release syndrome and neurotoxicity. The potential for
severe and sometimes life-threatening toxicities requir-
ing hospitalization has prevented these advanced cell
therapies from being used by community oncologists.
Allogeneic cell therapies may be more suitable for
outpatient treatment that can be given by community
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oncologists. Future cell therapies need to have fewer
toxicities and we need to identify biomarkers that can
predict early onset of toxicities and determine which
patients are more likely to develop severe life-threaten-
ing toxicities. Developing a one-size-fits-all lymphode-
pletion regimen prior to cell therapy infusion would also
be advantageous.

PARTICIPATION IN CELL THERAPY TRIALS:
LEVERAGING OPTIONS

& EXTERNAL NETWORKS

Given the competitive cell therapy landscape, there is
a growing need to involve sites beyond the large aca-
demic centers that are currently participating cell ther-
apy trials to address the issue of saturation.

Figure 1. Master case study (Phase 1, 2 & 3 trials of varying cell therapy modalities).

T T e I

e Implementation of Phase 1, 2 and o Established executive governance to monitor, mitigate, and solution challenges o Alignment on goals and solutions

Phase 3 cell therapy trials of e Applied PPD CGT regulatory and start-up expertise (10+ years/137+ CGT studies)

varying modalities (gene- and to secure start-up

non-gene-modified) in a highly o Applied data mining and operational process to assess and reconfirm
C&GT accreditations and TE licenses during site selection

o Partnered with sponsors and premier oncology centers to develop capabilities to
conduct cell therapy trial through gap analyses, training and process enhancement
inclusive of ATIMP shipment and process mock runs, development of CoC/Col tracking

competitive & volatile landscape
(COVID)

Overcome challenging regional
and country start up require-
ments to ensure site activation
and subject enrollment

Establish & maintain the CoC
(chain of custody), Col (chain of
identity) (Sponsor, study, site and
processes, and tools)

Short falls in availability in
relation to clinical and non-
clinical supplies vital to
procurement of cellular starting
material

Gap in experience, processes and
infrastructure across all
stakeholders potentially limiting
operational

efficiency and/or clinical trial
participation

Ensuring high data currency and
data quality during rapid
enrollment and data acquisition

process and communication platforms
patient and cell journey
data quality

efficacy endpoint

Developed communication platforms and tools for management and tracking of the
Created predictive tools for resources needs to manage data volume, currency and

Applied state-of-the-art data visualization tool monitoring patient data, safety and

Logistical complexities

led to smooth operational
performance

Successful management of the
patient and cell journey of
hundreds of subjects (autologous
and allogenic combined)

Data driven process and start up
expertise culminating in site
activations and successful
enrollment across the globe
Reduction of site and patient
burden, through effective supply
chain management

Data currency, data quality at
steady state ‘data lock readiness’
through adaptive resourcing
strategies and monitoring
processes

Leukapheresis
and T cell isolation

GMP: activation
of T cells and
transfer of TCR
from TCR pipeline
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There is a spectrum of sites that could participate in
cell therapy trials based on their various capabilities
and infrastructure, from more limited sites which rely
on Foundation for the Accreditation of Cellular Therapy
(FACT) accredited centers and vendors, to those with
established infrastructure. Leveraging external networks
may be a ‘stop gap’ solution while developing a more
robust investment strategy and infrastructure over time.

CHALLENGES & STRATEGIES

FOR OPTIMIZATION

PPD'’s successful management approach to cell therapy
clinical studies spanning all phases has stemmed from
responses to several identified risks, potential gaps, or
challenges encountered during the conduct of these
studies.

This has involved a focus on key challenges and

opportunities for optimization including:

e Clinical trial design

e Patient and cell journey; supporting logistics

e Infrastructure considerations for participating sites

e Accessibility to clinical trials in relation to patient
enrollment

CASE STUDY: MITIGATION

STRATEGIES FOR CELL THERAPY TRIALS

Figure 1 demonstrates the successes of PPD’s man-
agement approach to cell therapy clinical studies
spanning all phases. These successes have stemmed
from responses to several identified risks, potential
gaps, or challenges encountered during the conduct of
these studies.
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ASGCT turns the spotlight on
Immuno-oncology: where have
we been & where are we going?

This August, the American Society of Gene & Cell Therapy (ASGCT) will run its inaugural
Spotlight on Immuno-Oncology Conference. This two-day meeting, running in-person in
Seattle and virtually, will feature a roster of I-O experts and highlight key topics for the field,
including:

e Novel CAR designs; e Genome/epigenome editing;
TCR-based approaches; e Directin vivo delivery;
Moving beyond B Cell malignancies; e Looking beyond T cells.

To find out more, Roisin McGuigan, Editor, Immuno-Oncology
Insights, spoke to Hans-Peter Kiem MD PhD, ASGCT's
Immediate Past President and Stephanus Family Endowed
Chair for Cell and Gene Therapy, Fred Hutchinson Cancer
Center, about the inspiration behind creating this new event.

Immuno-Oncology Insights 2023; 4(6), 239-242
DOI: 10.18609/i0i.2023.032

What was the motivation for launching a specific I-O focused
meeting—and why now?

HPK: Many of our ASGCT members have spent their careers in this field performing
the underlying research and developing the gene therapy and gene editing tools
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that have led to the development of these transformative immunotherapies for
cancer. There are now several approved therapies, with many more to come. The field of im-
munotherapy has evolved from the use of unmodified T cells, with genetically modified T cells
now being developed for most indications and cancers—and this new field of synthetic biology
and immunology will only continue to grow and evolve. For these reasons, now felt like the
perfect time to take stock and examine all of these fascinating tools, and explore how they can
further improve these very promising cancer therapies.

Who should attend the event?

H PK: This event will offer something for everyone, from junior investigators
who want to learn more about the field, to more experienced scientists who want
to catch up on the latest cutting-edge developments, to clinicians who want to see
what the next generation immunotherapies might look like in the clinic.

What do you hope will be the key takeaways?

H PK: Our attendees will learn all about the latest amazing advancements in
genetic engineering tools, and the potential of applying these tools to genetically
engineer immune cells. Ultimately, everyone in the field is working towards the goal of making
these approaches safer and more potent for the treatment of both cancer and also other diseases.

ASGCT'’s Spotlight on Immuno-Oncology will run on August 1-2, 2023 at the Hilton Motif
Seattle Hotel, US, and virtually—to secure your spot and hear expert speakers including
Carl June, Michel Sadelain and Chiara Bonini share their perspectives on the future of the
field, visit the conference registration page.
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to expand and/or genetically modify HSCs or T cells for the treatment of cancer, HIV,
and genetic diseases such as Fanconi anemia, severe combined immunodeficiency, and
hemoglobinopathies. Recent studies in the lab include CRISPR/Cas-based genome editing
of HSCs for hemoglobinopathies and in vivo gene therapy approaches with viral vectors and
nanoparticles with the goal to make gene therapy also more accessible in resource-limited
settings in the world. Dr Kiem has extensive experience training students and postdoctoral
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fellows and has mentored more than 70 trainees in his lab over the past 25 years. He has
been the sponsor and Pl of several clinical stem cell gene therapy studies.
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