Cancer Therapies

From smart receptors to novel biologics, scientists plan to overcome the challenges
of treating solid tumors.

BY DANIELLE GERHARD, PhD




n the 1980s, Steven Rosenberg, a cancer researcher and

surgeon at the National Institutes of Health (NTH),

started experimenting with harnessing and amplify-

ing the immune system to fight cancer.! He harvested

lymphocytes that successfully infiltrated tumors and
expanded them in a dish before infusing the T cells back into the
patient.? The results were encouraging, but there were two chal-
lenges: the tumor-infiltrating lymphocytes (TIL) failed to persist,
and it was not always feasible to isolate sufficient T cells from
patient tumors.?

Around the same time that Rosenberg assembled an army of
the most successful T cells he could find, others developed strat-
egies to arm these immune soldiers. The field of cell engineering
took off in the 1980s, and scientists looked to introduce genes
into cells to correct genetic disorders and tackle cancer. If sci-
entists could engineer T cells, any old T cell would do, and they
wouldn’t require a large population of potentially limited tumor-
specific T cells. Michel Sadelain, an immunologist at Memorial
Sloan Kettering Cancer Center (MSKCC), focused his engineer-
ing efforts on T cells, despite a lack of interest from others in the
field. He persevered and became a pioneer in T cell engineering,
which opened the door to the future of cancer therapeutics: cell
therapy, or living drugs.

A turning point for blood cancers

T cells use an endogenous T cell receptor (TCR), a structure com-
prised of many different proteins, to identify foreign invaders and
orchestrate cell death.* The TCR is the business side of TIL ther-
apy, which uses T cells enriched for specific TCR that, by nature
of their discovery at the tumor site, successfully identify cancer-
ous cells. However, the therapy’s success depends on the TIL-TCR
repertoire, which may not target the optimal cancer marker. Fur-
thermore, the reintroduced T cells eventually stall, requiring rou-
tine infusions to maintain T cell numbers.

The rise in genetic approaches over the last two decades allowed
scientists to control the targeting and proliferation capabilities of
T cells, regardless of the patient’s own TCR repertoire. To this end,
Sadelain and others developed an artificial receptor called a chi-
meric antigen receptor (CAR). Today, there are several CAR mod-
els, but the first generation CAR consisted of an extracellular anti-
gen binding domain tethered to a cluster of differentiation 3 zeta
(CD3Y) chain, a component of the endogenous TCR complex that
couples antigen binding to a slew of intracellular signaling path-
ways that orchestrate an immune response, including cell death.>¢
Studies in mice demonstrated promising antitumor activity, but
this early design only mimicked one facet of the endogenous T cell
response. Following TCR activation, costimulatory molecules pro-
vide an added boost to sustain the attack. To give their CAR some
extra fuel, Sadelain and his team added a CD28 domain, which
enhanced T cell proliferation.” This finding in 2002 ushered in the
second-generation CAR, which soon advanced to clinical trials.

Cell-based immunotherapies reached an inflection point
around 2010 when researchers at the NIH, MSKCC, and Univer-
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sity of Pennsylvania released early clinical trial data on the efficacy
of CAR T cells for treating certain blood cancers.” “In a matter of
a few months, each of these groups started reporting amazing,
durable responses in patients with B cell cancers,” said Christo-
pher Klebanoff, an oncologist and cellular therapist at MSKCC.
Cancers that didn’t respond to chemotherapy and other targeted
immunotherapies showed dramatic and long-lasting responses
to the CAR T cell therapy.

These early results garnered the attention of academia and
pharmaceutical companies, and more than a decade later, there
are now six FDA approved CAR T cell therapies and more than a
thousand ongoing clinical trials using some version of this tech-
nology. However, all six currently approved therapies target anti-
gens that are expressed on B cells. “If you think of a pie chart that
represents the distribution of different types of human cancers,
maybe about five to six percent of all human cancers are malig-
nant B cells of various types,” said Klebanoff. Although CAR T cell
therapy got a fast start with its success in treating liquid cancers,
it’s stalled for solid tumors.

CAR T cell therapy succeeded in liquid cancers for reasons
related to its failures with solid tumors. Most approved CAR T
cell therapies target the antigen CD19, which is expressed on all
B cells.® So, in addition to killing malignant cells, the therapy
also wipes out healthy B cells. “The depletion of B cells really
portends the challenge with trying to extend the technology to
solid tumors,” said Klebanoff. “Rather remarkably, humans can do
quite well without circulating B cells and not completely succumb
to uncontrolled infections, which for me as a clinician, is actually
as much a surprise as the consistency of the antitumor responses.”

B cells present a rather unique situation, but the risks of dam-
aging healthy organs in pursuit of treating solid tumors are too
high. A major bottleneck is identifying targets that are uniquely
and homogeneously expressed by tumor cells, which are notori-
ously heterogeneous.??

Good targets aren’t the only things keeping cellular immuno-
therapies from reaching solid cancers. Tumors generate an inhos-
pitable microenvironment that deters T cells, helping the cancer
evade both endogenous and engineered immune attacks. Cancer
cells also constantly mutate and adapt to their environments, so
even if scientists discover tumor specific antigens and develop
targeted therapies, cancer cells can simply stop expressing the
antigen. These barriers to entry result in immunotherapies with
limited specificity, reduced efficacy, and increased toxicity. For sci-
entists developing novel cellular therapies, these are not mutually
exclusive concerns; emerging strategies offer solutions for several
of these challenges.

A Smart CAR

The solid tumor microenvironment suppresses the body’s
immune system, camouflaging the cancerous cells from rou-
tine surveillance. To overcome the tumor’s perimeter defenses,
researchers are searching for ways to load up T cells with tacti-
cal equipment.®
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One strategy is to engineer CAR T cells to secrete stimula-
tory cytokines, which are small signaling molecules that play a
role in immune modulation. A first choice was interleukin-12
(IL-12) due to its powerful proinflammatory activity and role
in stimulating T cell function. Scientists observed strong anti-
tumor activity in mice treated with IL-12; however, in humans,
the cytokine caused severe toxicities, leading to hospitalization
and in some cases, death.>1°

We want to make the
T cells smarter.

—Wendell Lim, University of California, San Francisco

Sadelain and others wondered whether a smaller, more
controlled, delivery of IL-12 could minimize toxicity, and engi-
neered CAR T cells provided a convenient vehicle for testing
their hypothesis. Indeed, armored CAR T cells that expressed
IL-12 showed enhanced tumor cell death as well as resistance
to T cell inhibition in mice."*'? Several clinical trials are under-
way to test the efficacy of an IL-12 armored CAR and a variety of
additional makes of armored CAR are in nonclinical and clinical
stages of investigation.

Like other cancer therapies, CAR T cells can induce cytokine
storms, and like native T cells, engineered T cells experience
exhaustion—dysfunction resulting from their sustained attacks
and the bombardment of immunosuppressive grenades from
cancer cells.>* To put the brakes on toxicity and prevent burn-
out, scientists are developing remote controlled CAR systems
that can be turned on or off in a variety of ways. A CAR designed
to turn on or off in response to a drug, small molecule, or pro-
tease inhibitor may prevent cytokine storms from brewing.!>*

T cells engineered with an armored CAR or a remote-controlled
CAR offer huge advancements for engineered cell therapies, giv-
ing scientists a means to boost an attack and limit toxicity. Despite
this progress, scientists face additional challenges, including anti-
gen escape and heterogeneity, which make solid cancers a moving
target against which it is difficult to mount a sustained attack. The
prevailing magic bullet mindset in cancer therapy limits research-
ers to a single antigen, which the cancer cell could stop expressing
or which might not be specific to the tumor.’ Now;, researchers look
to upgrade T cells with multi-antigen recognition systems.

Wendell Lim, a systems biologist at the University of Califor-
nia, San Francisco is pursuing a multi-antigen approach inspired
by the sophisticated and multifaceted strategies that living cells
use to recognize foreign antigens and mount a response. “We want
to make the T cells smarter,” said Lim. Specifically, he wants to
leverage the information processing capabilities of cells to develop
therapeutic platforms that recognize combinatorial features of
the tumor and then use this information to initiate a response.'®

Wendell Lim, a systems biologist at the University of California, San Francisco,
engineers cells to express synthetic, multi-antigen recognition systems.

Cells engineered to detect a single antigen cannot differentiate
between normal and cancerous cells. To improve specificity, Lim
and others equip cells with multi-antigen recognition systems.
Early versions of combinatorial CAR split the components of the
synthetic receptor between two or three antigens so that CD3C was
under the control of one antigen, and the costimulatory domains
were under the control of other antigens, thus requiring at least two
antigens to trigger the complete CAR T cell response.'*'

Lim’s team took another approach to programming multi-anti-
gen recognition that’s based on algebra. “If there is not one single sig-
nal, can we use two or three signals so that by using Boolean logic, we
can then differentiate cancer cells from normal tissue,” said Rogelio
Hernandez-Lopez, a bioengineer at Stanford University, who previ-
ously worked as a postdoctoral researcher in Lim’s team.

To do this, Lim’s group designed synthetic Notch (synNotch)
receptors that sense a specific antigen and in response, release
a transcription factor that triggers the expression of genetically
encoded cargo, such as a CAR, that targets a second antigen.”
This allowed the engineered T cells to use a different set of rules
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UNDERSTANDING CAR-T
VS TCR APPROACHES

Living drugs get a boost from emerging engineering strategies that focus on safety and specificity.
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A CAR controlled remotely via drugs and other small molecules
puts the brakes on T cell activation and prevents exhaustion.
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Soluble TCR and TCR mimics
are small proteins that bind
peptides and engage with the
CD3¢ subunit of the endogenous
TCR to create a synthetic
immunological synapse.

Soluble ™
TCR —,

Synthetic TCR antigen receptor/HLA-independent
TCR (STAR/HIT) constructs retain the full complex
of CD3 signaling but also have high antigen sensitivity
via the fusion of an antibody binding domain.
This hybrid receptor design combines the
strengths of a CAR and a TCR.
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The T cell receptor (TCR) is a protein complex that recognizes
different peptides and triggers T cell activation. A TCR genetically
engineered to bind specific peptide-HLA complexes can improve
targeting specificity.

AT cell antigen coupler (TAC) and a TCR fusion
construct (TRuC) also engage endogenous TCR
signaling, but, similar to a CAR, they bind to tumor
antigens. This can increase receptor sensitivity
while reducing cytotoxicity and T cell exhaustion
observed with a CAR.
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for recognition and killing. When tested in different mammalian
cell lines, the logic-gated CAR specifically attacked dual antigen
tumor cells while sparing single antigen cells.?°

Lim and his team use the synNotch system to overcome
several limitations of current cancer therapies. By sequentially
linking multiple synNotch receptors, like a garland of daisies,
upstream of CAR expression, the researchers added layers of
recognition to the circuit to achieve a more precise and targeted
attack.” Similar to an armored CAR, the synNotch system can
trigger cytokine release to not only guide the engineered CAR T
cells towards the tumor site but also recruit bystander T cells.??
“The synNotch functions in the same cell, but as a different par-
allel pathway that helps stimulate and make the CAR T [cell]
response stronger,” said Lim.

Although many antigens are expressed on both normal and
cancerous cells, they are overexpressed on cancer cells. While he
was working with Lim, Hernandez-Lopez engineered T cell cir-
cuits that sensed antigen density.?® In his system, the synNotch
only triggered the expression of the CAR if the engineered T
cell encountered a specific antigen threshold. This resulted in an
ultrasensitive system that discriminated cancer cells from nor-
mal cells. In his lab at Stanford University, Hernandez-Lépez is
using patient-derived organoids and immunocompetent mouse
models to test the system with more complex tumors.

CAR and logic-gated systems are modular and, when mul-
tiplexed, scientists can build multi-antigen recognition sys-
tems that serve as GPS systems to guide T cells for therapeutic
applications. The possible combinations driving recognition
and Kkilling are seemingly endless. Hernandez-Lopez is look-
ing beyond the confines of the engineered cell for other sys-
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T cells (blue) engineered with a synNotch-CAR circuit designed to sense
antigen density discriminate between tumor cells that overexpress the target
antigen HER2 (red) and cells that express low levels of the target (green).

tems that can join the attack. “Encoding these different func-
tions into a single cell is going to be very challenging, so I'm
more excited about how we use these engineered cells to kick-
start a function or engage with other cells in the immune sys-
tem so that together they can collectively have better efficacy,”
said Hernandez-Loépez.

Sampling peptide buffets

In the early 2000s, as part of her medical specialty training,
Johanna Olweus, a physician and immunologist at Oslo Univer-
sity Hospital, completed a brief stint in pathology. She learned
about leukemia diagnostics and how clinicians used two main
markers to determine whether a sample was a myeloid or a lym-
phoid leukemia. Both markers were intracellular. “I then thought
that maybe those could be very good targets for cancer immuno-
therapy,” said Olweus.

The binding domain of a CAR is based on antibodies and there-
fore targets cell surface antigens. However, nearly 90% of proteins
in the human proteome, including the markers Olweus had her
sights set on, live exclusively in intracellular compartments that
are inaccessible to a CAR.** In contrast, the endogenous TCR can
target both intracellular and membrane-bound proteins, thanks to
complexities in the binding domain of the receptor.

Atop the TCR’s CD3C chains and nestled between CD3y,
CD3J, and CD3¢ subunits sit TCRa and TCRf protein chains

ROGELIO HERNANDEZ-LOPEZ
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that interact with each other to recognize snippets of a pro-
tein.* Inside cells, proteins continuously degrade and recycle
via the proteasome, which Klebanoff described as the great
trash compactor of cells. Proteins get chopped up into smaller
peptide sequences, which get scooped up by a major histo-
compatibility complex (MHC) (referred to as the human ver-
sion, human leukocyte antigens (HLA)), which is a complex
of proteins bound for the membrane. Once the HLA samples
the peptide buffet, it shuttles these fragments to the surface of
cells for detection by patrolling T cells, which use these pep-
tide hors-d’ceuvres to determine whether they originate from
normal or abnormal proteins.

“The reason that I'm so excited by TCR therapies is that it
increases the number and types of proteins that might be targeted
by immune cells, probably by an order of magnitude or more than
current CAR-based therapies,” said Klebanoftf.

Variability in the sequences of the outermost domains of
TCRo,/p chains and their combinatorial possibilities allow the
TCR to bind different peptide-HLA complexes.* By the late
1990s, scientists found ways to select human T cells expressing
TCR with a desired binding profile and transfer the TCR genes
to new T cells to genetically redirect their attacks.

While combing through the TCR profiles of patient TIL,
Rosenberg and his colleagues identified a TCR specific for a pep-
tide associated with melanoma antigen recognized by T cells 1
(MART-1).”* They cloned the gene coding for the TCR and trans-
ferred it to lymphocytes extracted from patients with metastatic
melanoma before reintroducing the genetically engineered
cells.?® This was the first demonstration that human T cells engi-
neered to express an exogenous TCR conferred cancer regression.

Despite all of the potential peptides in the cellular sea for a
TCR to latch onto, there’s a catch. For a TCR to work, it needs
not only a specific target, but also that the target is attached to
a compatible HLA. In humans, HLA types are similar to blood
groups, but instead of four possibilities, there are thousands of
HLA molecules, and each person has a unique set of HLA types.
“The HLA locus is actually the most diverse genetic locus we
have,” said Olweus. Different genes in the HLA locus determine
which peptides the complex will load and present. This level of
diversity is great in a pandemic when at least some of the popula-
tion would effectively capture pathogenic peptides and mount an
adequate immune response. “If you're designing a TCR for cancer
immunotherapy, you will have to design one TCR for one person
and another for another person,” said Olweus.

To determine whether a patient might benefit from a partic-
ular engineered TCR therapy, clinicians need to run two tests to
determine whether the patient’s cancer cells express the target
antigen and the specific tissue type. Luckily, some HLA types are
more common; for example, one study found that approximately
35% of African American individuals and 50% of White individu-
als had the HLA-A2 subtype.?” “It’s not one TCR fits all; that’s for
sure,” said Olweus. However, with a few carefully selected HLA
types, you can cover most individuals. “The goal is to create a

library of vetted TCR that have the perfect mixture of potency
and specificity and that are compatible with different HLA types
so that we can fill out the pie chart of trying to accommodate as
many patients as possible,” said Klebanoff.

In the mid-2000s, Olweus revisited her idea of devel-
oping a cancer immunotherapy targeting an intracellular
marker. She noticed the strong immune response elicited by
organ rejection, a result of an HLA mismatch. Olweus also

Rogelio Hernandez-Lépez, a bioengineer at Stanford University, programs
T cells with ultrasensitive recognition systems to discriminate between
normal and cancer cells.

read that if cancer develops in the transplanted organ and
patients cease taking immunosuppressive drugs, the subse-
quent immune response that triggers organ rejection can also
eliminate the cancer, even when it has metastasized beyond
the transplanted organ. “This showed me that the T cells def-
initely can cure cancer, even solid cancer, if they have good
enough targets,” said Olweus.

Returning to the leukemia diagnostics panel, she knew that
terminal deoxynucleotidyl transferase (TdT) was expressed in
80-90% of B cell and T cell type lymphoid leukemias.?® Like
other markers, an HLA complex presents TdT peptide frag-
ments to the immune system. However, since these are rec-
ognized by passing T cells as self-antigens, no alarms go off
because the thymus eliminates T cells harboring a TCR that
recognize self-antigens.

Although this security screen protects people from autoim-
munity, it also prevents scientists from exploiting normal pro-
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teins that could otherwise be great targets for cancer immuno-
therapies. To circumvent this, Olweus wondered whether she
could engineer T cells to recognize the TdT peptides as foreign
and trigger a powerful and targeted immune response similar to
what is seen with organ rejection. After demonstrating the feasi-
bility of targeting self-antigens in the context of a foreign HLA,
her team set out to target TdT.?

For their next experiment, they identified patients whose can-
cer cells presented TdT on HLA-A2 platters.® Then the team
collected T cells from healthy donors that lacked HLA-A2 and
screened them for a TCR that identified the TdT-HLA-A2 com-
plex found in the patients’ cancer cells. In this scenario, because
a foreign HLA served up the TdT self-peptide, the T cells recog-
nized the peptide as foreign and initiated an attack. Next, they
sequenced positive hits, introduced the donor-derived TCR into
third party T cells, and tested them against human cancer cells in
a dish and in mouse models with patient-derived leukemia. Their
engineered TCR T cells killed cancerous cells while sparing nor-
mal lymphocytes.

“I'm very excited that we're getting closer to testing our T cell
receptors in the clinic,” said Olweus. Upcoming clinical trials
will examine the therapeutic potential of this engineered TCR in
patients with leukemia. Still, translating engineered TCR T cell
therapies into therapy is costly and requires HLA matching. To
overcome these limitations, scientists are developing off-the-shelf
therapeutics that interact with the TCR, combining the benefits
of TCR and CAR approaches.

From custom to off-the-shelf biologics
In January 2022, the FDA approved the first TCR-based ther-
apeutic.” Approved for the treatment for uveal melanoma, the
therapy targets the cancer antigen gp100 presented on HLA-A2.
Although it sounds similar to Olweus’ TCR T cells, this therapy
comes from a new class of biologics designed to engage a patient’s
native T cells.

The treatment is based on a platform called immune-mobi-
lizing monoclonal T cell receptor against cancer (ImmTAC).3?
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Christopher Klebanoff, an oncologist and cellular therapist at Memorial Sloan
Kettering Cancer Center, studies the therapeutic potential of genetically
engineered T cells and T cell receptors.

Scientists used protein engineering to develop a soluble,
recombinant protein version of the variable TCRof binding
region and fused it to a monoclonal antibody that binds to the
CD3¢ domain of an endogenous TCR. Ultimately, the solu-
ble TCR creates a synthetic immunological synapse to bridge
cancer cells that express the antigen with T cells that do not
normally have specificity for the target, thus recruiting more
immune foot soldiers to the war.* A soluble TCR provides an
alternative approach to redirecting a patient’s native T cells
towards a common cancer target that doesn’t require engineer-
ing cells outside of the body and reintroducing them. However,
this isn’t the only emerging strategy that engages and co-opts
the natural TCR signaling machinery.

—Christopher Klebanoff,
Memorial Sloan Kettering Cancer Center

TCR mimics use a similar approach to bind to the endog-
enous TCR, but they have an antibody design to bind to the
peptide-HLA.*2? Therefore, TCR mimics can benefit from the
well trodden path of monoclonal antibody production, such as
phage display, to generate a huge diversity of candidate bind-
ing domains on an antibody. In theory, this should streamline
the development of proteins that bind the peptide-HLA com-
plex. However, Klebanoff noted, “HLA is this incredibly ele-
gant evolutionary process that has been with us for 350 mil-
lion years.” TCR and HLA have had a long time to develop an
intricate relationship. “The width and the structure of the TCR
has evolved in a way that allows it to have a maximum breadth,
sort of width, to sample enough of the peptide and enough of
the HLA to drive specificity,” he added. In contrast, most anti-
bodies have a narrower bite, which limits their specificity for
a target peptide-HLA. This can result in the TCR mimic dock-
ing at unintended targets, increasing the risk of cross reactivity.
This has led scientists to mine for rare, ultrasensitive antibod-
ies that may improve the specificity of these TCR engagers.*

The TCR-HLA relationship is a double-edged sword. While it
opens the door to more cancer targets, especially for solid tumors,
it requires patient HLA matching, thus excluding patients who
present the target cancer peptide on a different HLA platter. To
develop HLA-independent approaches that still benefit from TCR
prowess in immune warfare, scientists have started to develop
hybrid designs. Like a CAR, they use an antigen binding domain,
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It’s not one T'ICR fits all; that’s

for sure.

—Johanna Olweus, Oslo University Hospital

but unlike a CAR, they plug into a TCR to tap into its signaling
machinery. A few hybrid designs have emerged, and they differ in
how the antigen binding domain is wired up to the TCR.*

T cell antigen couplers (TAC) and TCR fusion constructs
(TRuC) hook up their antigen binding domains to the CD3e
domain of an endogenous TCR.>*** Because these receptors do
not have the intrinsic capacity to signal on their own and depend
on the TCR, they may prevent accelerated T cell exhaustion and
elevated cytokine release observed with CAR designs.* Kle-
banoff noted that this is due in part to differences in the signal-
ing cadence of the two receptors.

“A CARis sort of like a Tesla. It goes [from] zero to 60 in like
two seconds,” said Klebanoff. In contrast, TCR activity is more
gradual. In the context of highly potent cell therapies, CAR’s rapid
activation can lead to a sudden release of cytokines, which causes
toxicities. The hope is that a more gradual release of cytokines
translates to lower toxicities.

Many tumor antigens are expressed in low numbers and can-
cer cells even downregulate antigens to evade antigen-targeted
treatments. Another limitation of a CAR relative to a TCR is the
antigen binding threshold required to trigger cytolysis. A CAR
typically requires thousands of molecules whereas an endogenous
TCR recognizes much smaller levels of peptide-HLA. Some esti-
mates go as low as one to three peptides per cell.® This raises the
possibility that a hybrid receptor could improve the targeting of
a CAR towards low antigen cancer cells.

Synthetic TCR antigen receptor (STAR) and HLA-inde-
pendent TCR (HIT) are synthetic receptors generated using
genome editing techniques to swap out the variable TCRaf
binding region of a TCR with elements of a CAR binding
domain.?**® Sadelain and his team found that their HIT recep-
tor outperformed a CD28-based CAR, the most sensitive ver-
sion, when it came to targeting low abundance antigens, a
feature they attributed to the TCR complex. “It actually could
be the best of both worlds: a more sensitive antigen receptor
and an antigen receptor that has a lower potential for toxici-
ties related to cytokine release,” said Klebanoff.

Living drugs of the future

It has been nearly 40 years since Rosenberg set out to harness
a patient’s immune cells to fight cancer. In the years that fol-
lowed, advances in gene editing and cell engineering gave scien-
tists the ability to engineer receptors and antibodies that boost
the endogenous immune system. Now, these living drugs are a
clinical reality for many patients. Over the last decade, thou-
sands of patients received CAR T cell therapies, and thousands
of clinical trials are under way.

Data coming from nonclinical and clinical studies using
TCR T cells and TCR-based therapeutics are promising, but
still limited. “TCR T cell therapy is still in its infancy,” said
Olweus. In contrast to CAR T cell therapies, which have found
their ways into more than 1,000 ongoing clinical trials, there
are only 20-30 published TCR T cell clinical trials, all of which
are from phase I or II studies.? Klebanoff said that the future of
TCR-based therapies is bright. He added, “2024 is going to be
the year of the TCR.” He anticipates that the FDA will approve
both TIL for treatment of advanced melanoma and an engi-
neered TCR T cell therapy targeting the antigen MAGE-A4 for
the treatment of synovial sarcoma.**m

This showed me that the T cells
definitely can cure cancer, even
solid cancer, if they have good
enough targets.

—Johanna Olweus, Oslo University Hospital

Johanna Olweus, an immunologist at Oslo University Hospital, leverages
mechanisms driving transplant rejection to develop therapeutic T cell receptors.
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