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Editorial

So, we have arrived at the 35th Pezcoller
Symposium: an annual event since 1989,
with the only interruption in 2020 due to the
COVID-19 pandemic. It means that for 35 years
the best international scientists have gathered
in Trento, to talk about topics that are always
at the forefront of cancer research. This was a
great insight of Dr. Enrico Mihich, the founder
of the Symposia, to associate the Pezcoller
International Award for Cancer Research with a
major scientific event that would lend credibility
and scientific prestige to the Foundation.

Since then, under the leadership of Dr. Enrico
Mihich first and Dr. David Livingston after him,
the Pezcoller Symposia have become year
after year widely appreciated as one of the
“not-to-be-missed” yearly meeting on cancer
research. This, even more after Dr. Livingston’s
sudden death and taking over as chairman of
Nobel laureate Dr. William Kaelin, thanks to its
passionate work and the support of the Scientific
Standing Committee (all individually mentioned
in this journal).

We have 200 registered participants this year,
with the largest number of submitted abstracts
(79), of which (53) have been accepted
for poster presentation, by the selection
committee coordinated by Dr. Massimo Loda,
whom we sincerely thank for the heavy work
they have done. Moreover, the editors of 2
leading scientific journals (AACR journal Cancer
Discovery and EMBO Molecular Medicine) will
attend the Symposium, as in the previous years.
The focus on young people, with the possibility
of direct interaction with the world’s most
authoritative scientists, combined with the
fact that the Symposia are held in a small city
like Trento, rich in charm and history but still
on a human scale, has increased its fame and
attractiveness in the scientific community, both
in Italy and abroad.

In addition to the traditional formula of 25
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minutes for each presentation, followed by a
robust discussion, we have maintained this year
again the Career Development Panel Discussion,
chaired by Dr. Kaelin himself, to emphasize the
special focus of the Pezcoller Symposia on young
researchers.
Once again we are able to provide all interested
researchers with the Symposium’s highlights,
thanks to the collaboration with the CIBIO
Department of the University of Trento and the
European School of Oncology of Milan (ESO).
They will be presented in an ESO international
online event on September 5th 2024.
An important new feature for this year
symposium is that for the first time, the
American Association for Cancer Research
(AACR), the European Association for Cancer
Research (EACR), and the Mark Foundation
(USA), have agreed to support the participation
of young researchers from outside Italy to the
symposium, in recognition of its scientific value
and the relevant opportunity offered to young
people.
We therefore hope that this year Symposium
will greatly succeed in crystallizing which new
scientific knowledge is likely to inform the
topic field and shed light on the mechanisms
that affect reciprocal interactions and pitfalls,
between tumor cells and their surroundings.
Finally, I can’t thank enough all those who
made a key contribution to the organization and
management of this Symposium: the chairman
Dr. William Kaelin, the members of the Scientific
Standing Committee and of the Poster Evaluation
Committee, the Pezcoller Foundation team,
the Orikata agency and Jam Session technical
services and last but not least, the Humanities
Department of the University of Trento, for
hosting the Symposium in this prestigious and
comfortable venue.

Enzo Galligioni

President
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Cancer as a systemic disease:
interactions between tumor and host

Chairman: Kaelin William G.

Moderators:

Ambrogio Chiara
Bardelli Alberto

Del Sal Giannino
Demichelis Francesca

Draetta Giulio
Loda Massimo
Piccolo Stefano

Schulman Brenda A.

Day 1 - Monday, June 24, 2024

7.45
8.30
8.40
8.50

9.30
9.45

10.10

Registration
Welcome: Enzo Galligioni
Focus and Goals: William G. Kaelin

Moderator: Stefano Piccolo
David Livingston Keynote Lecture

“Investigating tumor-immune
interactions using genetically
engineered mouse models of cancer”

Tyler E. Jacks, PhD

Koch Institute for Integrative Cancer
Research, MIT
Discussion

Moderator: Giannino Del Sal

“Tumor cell as organizer: the tumor
microenvironment obeys the cancer
cell’s directives”

Ben Z. Stanger, MD, PhD

University of Pennsylvania Perelman
School of Medicine

Discussion

10.25 Coffee break and poster exhibition

10.55

11.20
11.35

12.00
12.15

12.40
12.55
14.20

Moderator: Francesca Demichelis

“The role of the intestinal microbiome
in cancer immunotherapy”

Marcel R. M. van den Brink, MD, PhD

City of Hope Los Angeles
Discussion

“Understanding and manipulating
immune modulation by the
microbiome”

Michael A. Fischbach, PhD

Stanford University
Discussion

“Metagenomics of the human
microbiome for applications in
oncology”

Nicola Segata, PhD

University of Trento
Discussion
Lunch and poster exhibition

EACR-AACR-Mark Foundation Travel
Grants - Ryan Schoenfeld
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14.25 Moderator: Giulio Draetta

“Leveraging DNA Damage Response
to Prevent Evolution of Drug
Resistance”

Mariangela Russo, PhD

University of Torino
14.50 Discussion

15.05 “Tumor Macro- and Micro-
Environment Interactions Remodel
Cancer Phenotypes and Drive
Therapy Resistance”

15.30
15.45

16.30
19.30

Peter S. Nelson, MD

Fred Hutchinson Cancer Center
Discussion
Moderator: William G. Kaelin

Career Development Panel
Discussion (Panel TBA)

END OF DAY'1

Symposium Social Dinner at Cantina
Storica Rotari Mezzocorona, Trento
(transfer provided)

Day 2 - Tuesday, June 25, 2024

8.30 Moderator: Alberto Bardelli
Enrico Mihich Keynote Lecture

“Skin Stem Cells: How they Cope
with Inflammation and Oncogenic
Stress and Retain Memories of
These Encounters”

Elaine V. Fuchs, PhD

Rockefeller University
9.710 Discussion

9.25 “Targeted Gene-based Delivery of
Cytokines Reprograms the Tumor
Microenvironment Towards Eliciting
Protective Immune Response”

Luigi Naldini, MD, PhD
Universita Vita-Salute San Raffaele
Milano

9.50 Discussion

10.05 “Systemic and local Immune
Dynamics in Cancer
Immunotherapy”

Sophia M. Guldberg

University of California San
Francisco

10.30 Discussion
10.45 Coffee break and poster exhibition

11.15 Moderator: Brenda A.
Schulman

“Interorgan communication during
cancer cachexia”

Tobias Janowitz, MD, PhD

Cold Spring Harbor Laboratories
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11.40
11.55

12.20
12.35
14.05

14.50

15.15
15.30

15.55
16.10

16.35
16.50

Discussion

“The Ravages of TiME: how the
aging microenvironment impacts
tumor progression”

Ashani T. Weeraratna, PhD

Johns Hopkins School of Medicine
Discussion
Lunch and poster exhibition

Moderator: Massimo Loda

Maria Begnudelli Awards: oral talks
of the 3 best poster presenters

Moderator: Chiara Ambrogio

“Neuroimmune crosstalk in the
gastric cancer microenvironment”

Sandra W. Ryeom, PhD

Columbia College of Physicians and
Surgeons

Discussion

“The neuroscience of brain cancers”
Michelle Monje-Deisseroth, MD, PhD

Stanford University School of
Medicine

Discussion

“Discovery of a vertebral skeletal
stem cell driving spine metastases”

Matthew B. Greenblatt, MD, PhD
Weill-Cornell Medical School

Discussion

Closing Remarks: William G. Kaelin
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ABSTRACTS OF ORAL PRESENTATIONS

Investigating tumor-immune
interactions using genetically
engineered mouse models of cancer
Tyler E. Jacks, PhD

Koch Institute for Integrative Cancer Research
at MIT, Cambridge, MA

The clinical success of a series of immune-stim-
ulating anti-cancer agents over the past decade
has ushered in the current era of immuno-oncol-
ogy. However, despite this progress, it remains
the case that only a subset of patients benefit
from these treatments. Expanding the impact
of immune-based treatments for cancer will
require an improved understanding of the fac-
tors that control anti-tumor immune responses.
As a tool for probing these questions, we have
adapted well-characterized autochthonous
mouse models of cancer to express a series of
antigens and have examined the dynamic na-
ture of the immune responses using a range of
methods. The characterization of these models
has led to new insights into the effects of intra-
tumoral heterogeneity on anti-tumor immunity
and response to immune checkpoint therapies.
Recent work has focused on the effect of CD4
and CD8 antigens in promoting optimal anti-tu-
mor immune responses. These models have also
been used to explore a role for the complement
system in tumor progression through control of
anti-tumor immune responses.

Tumor cell as organizer: the tumor
microenvironment obeys the cancer
cell’s directives

Ben Z. Stanger, MD, PhD

University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA

Solid tumor microenvironments have a cellular

complexity that is daunting. Each component
- fibroblasts, immune cells, endothelial cells,
nerves, matrix, and cancer cells - is heteroge-
neous and capable of signaling to other compo-
nents, resulting in an overwhelming degree of
molecular crosstalk. Despite this complexity,
tumor microenvironments follow a logic dic-
tated by the molecular features and signaling
competencies of each spatial unit. Cancer cells
occupy a privileged position at the apex of such
signaling hierarchies, making them the “orga-
nizers” of the TME. In this lecture, | will give
several examples of how tumor cells establish
and/or maintain the phenotype of their associ-
ated microenvironments, and the implications
for therapy.

The Role of the Intestinal Microbiome
in Cancer Immunotherapy
Marcel R. M. van den Brink, M.D., Ph.D.

City of Hope Los Angeles and City of Hope
National Medical Center, CA

Allogeneic hematopoietic stem cell transplan-
tation (allo-HSCT) is a curative-intent therapy
for hematologic and some other malignancies.
However, patients can experience life-threate-
ning complications including graft-versus-host
disease (GVHD), relapse, and infections. Alloge-
neic donor T cells attack not only residual tumor
cells but also the recipient’s tissues and organs
during GVHD.

The gut is a primary target of GVHD and plays
a role in its development, as allo-HSCT condi-
tioning disrupts host-microbiota equilibrium.
The healthy gut is characterized by a diverse,
mostly anaerobic community of bacteria, while
gut dysbiosis involves expansion of facultative
anaerobes such as Enterococci. Microbiota dy-
sbiosis—including decreased bacterial diversity
and lower abundance of anaerobic commensal
species—is associated with increased mortality
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rates and other poor outcomes in patients with
cancer. Thus far, we have demonstrated a rela-
tionship between microbiota composition, clini-
cal outcomes, and the influence of drug exposu-
res and diet on the microbiome. We will briefly
highlight some of the main findings of a few of
these studies.

Gut bacterial (alpha) diversity decreases during
allo-HSCT, owing to cancer treatments, antibio-
tics, and other medications as well as inflam-
mation and dietary changes. In a study of 8,767
fecal samples obtained from 1,362 patients, we
found that certain antibiotics increase the risk
of domination by pathobionts (i.e., Enterococ-
cus species), which are associated with worse
outcomes, or infection by intestinal pathogens
(i.e., Clostridium difficile). We developed a
computational method called PARADIGM (pa-
rameters associated with dynamics of gut mi-
crobiota) to identify medication-microbiome
associations and found that several non-antibio-
tic drugs were associated with reduced alpha
diversity and expansion of Enterococcus spe-
cies (9,167 samples from 1,201 patients). We
are now exploring how medical record data on
pharmacologic exposures can be used to predict
changes in microbiota composition and indicate
opportunities to intervene to preserve or incre-
ase diversity.

In addition, we demonstrated that commensal
species are protective against GVHD and other
treatment complications; patients with higher
abundance of Blautia species in class Clostridia
during the peri-engraftment period had reduced
GVHD-related mortality and longer survival after
allo-HSCT. Clostridia and other commensals pro-
duce short-chain fatty acid (SCFA) metabolites
such as butyrate, propionate, and acetate, as a
byproduct of carbohydrate fermentation. These
bacterial metabolites are important for intesti-
nal gut health and immune regulation.

To further understand how bacterial metaboli-
sm affects the immune system, we have studied
microbe-derived secondary bile acids (BAs). Our
analyses suggest that dysbiosis and loss of these
BAs during inflammation may be an important
mechanism exacerbating T cell-mediated dise-
ases. However, microbiota-targeted strategies
could support therapeutic responses. For instan-
ce, some patients receive prophylaxis with urso-
deoxycholic acid (UDCA), which is also a micro-
be-derived BA. While patients with GVHD after
allo-HSCT had an altered BA pool in our study,
those who received UDCA had better responses,
supporting the use of this supplement in the pe-
ri-transplant setting (1,301 allo-HCT patients).

We are also analyzing the effects of dietary fiber
on the intestinal microbiome. Since shifts in mi-
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crobiota composition and function occur within
days in response to dietary perturbation, we re-
corded daily dietary data (35,228 food items,
days -7 to +30 relative to HCT) and collected fe-
cal samples (1,028 samples) from 173 allo-HCT
patients. Our preliminary findings showed positi-
ve and significant correlations between fiber in-
take and overall survival after HCT, microbiome
alpha diversity, and fecal butyrate production.
We also tested concentrations of cellulose fiber
(0%, 6%, 12%, and 40%) in a preclinical GVHD
mouse model to assess mechanisms by which
dietary fiber could improve the microbiome
composition and clinically relevant outcomes.
Optimal fiber consumption (12% cellulose) led
to increased alpha diversity, decreased patho-
gen relative abundance, increased T-regs, and
decreased GVHD lethality in GVHD mice (3 in-
dependent experiments, 180 mice total). These
results suggest that dietary fiber could be utili-
zed to prevent GVHD.

We have investigated several strategies to pro-
mote intestinal diversity after allo-HSCT, in-
cluding by limiting the use of broad-spectrum
antibiotics, administering dietary interventions,
or restoring diversity through fecal microbiota
transplantation or the administration of live
biotherapeutic products. Our overall goal is to
further characterize how the microbiome and
its related metabolites influence outcomes for
patients receiving immunotherapies.

Understanding and manipulating
immune modulation by the
microbiome

Michael A. Fischbach, PhD

Stanford University, Stanford, CA

Certain members of the commensal microbio-
ta elicit a potent T cell response upon coloni-
zation. In this talk, | will describe two recent
projects from my research group that share
the goal of characterizing and manipulating an-
ti-commensal immunity. In the first project, we
explore the functional properties of colonist-in-
duced T cells by engineering the skin bacterium
Staphylococcus epidermidis to express tumor
antigens anchored to secreted or cell-surface
proteins. Upon colonization, engineered S. epi-
dermidis elicits tumor-specific T cells that cir-
culate, infiltrate local and metastatic lesions,
and exert cytotoxic activity, showing that the
immune response to a colonist can be redi-
rected against a target of therapeutic interest
by expressing a target-derived antigen in a com-
mensal. In the second, we colonize germ-free
mice with a complex defined community (>100
bacterial strains) and profile T cell responses to
each strain individually. We find that T cell re-



cognition of Firmicutes is focused on a widely
conserved cell-surface antigen, opening the
door to new therapeutic strategies in which co-
lonist-specific immune responses are rationally
altered or redirected.

Metagenomics of the human
microbiome for applications in
oncology

Nicola Segata, PhD

CIBIO Department, University of Trento, ITA

Metagenomic analyses of the human microbi-
ome have uncovered multiple links between
our microbial complement and cancer. In my
talk, | will describe some of these links that we
contributed to characterize such as the associ-
ation between the gut microbiome and colorec-
tal cancer, the role of the gut microbiome in
response to immunotherapy, and the potential
application of fecal microbiota transplantation
to improve cancer therapies. | will discuss which
are the metagenomic tools that should be fur-
ther developed to improve the characterization
of the host-microbiome interactions in oncology.

Leveraging DNA Damage Response to
Prevent Evolution of Drug Resistance
Mariangela Russo, PhD

Dept. Oncology, University of Torino, ITA

Drug resistance remains the main obstacle to the
long-lasting effectiveness of anti-cancer the-
rapy. Despite the fact that tumors may initially
show clinical responses to chemotherapy and/
or targeted agents, achieving minimal residual
disease (MRD), the disease inevitably recurs.
Indeed, when cancer cells are challenged with
anti-cancer agents, a sub-fraction of cells swi-
tch to a drug-tolerant persister (DTP) state and
survive to the lethal effect of therapies throu-
gh transient non-genetic mechanisms. However,
we recently showed that upon prolonged expo-
sure to drug-induced hostile environment, alike
bacteria DTPs, cancer DTPs experience increa-
sed DNA damage, impairment of mismatch re-
pair and homologous recombination proficiency,
and a shift to errorprone DNA replication pro-
cess. This in turn leads to a temporary incre-
ase of their mutation rate, thus promoting the
emergence of resistance. Through genetic and
pharmacological screenings, we identified new
DTPs’ vulnerabilities and propose novel thera-
peutic approaches to reduce MRD and curb the
development of drugresistance. Knowledge that
cancer cells alter DNA repair machineries under
therapeutic stress exposes a vulnerability that
could be exploited to design novel therapeutic
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strategies to restrain clonal evolution, thus pre-
venting the recurrence of the disease and pro-
longing the clinical benefit for cancer patients.

Tumor Macro- and Micro-
Environment Interactions Remodel
Cancer Phenotypes and Drive Therapy
Resistance

Peter S. Nelson, MD

Fred Hutchinson Cancer Center, Seattle, WA

There is ample evidence that neoplastic cells in-
teract extensively with components of organ and
tissue microenvironments to stimulate and/or
repress specific tumor cell characteristics that
range from promoting motility and invasion, re-
ception of metastatic cells in distant sites, and
evasion of immune system attack. Host macro
effects also play key regulatory roles, such as
the influence of hormones and other circulat-
ing and diffusible factors that exert pleiotropic
effects on both tumor cells and microenviron-
ments. This presentation will discuss the con-
sequences of cancer therapeutics - which are
often delivered in a systemic manner - with re-
sultant disseminated effects on both tumor and
benign cells. The relationships involving this tri-
ad of therapeutic agent, tumor, and host organ/
tissue may have important implications for the
ultimate success of anti-cancer treatments.

Skin Stem Cells: How they Cope
with Inflammation and Oncogenic
Stress and Retain Memories of These
Encounters.

Elaine V. Fuchs, PhD

Howard Hughes Medical Institute, The
Rockefeller University, New York, NY

At the interface of our body and the outside
world, our epidermis forms the skin’s barrier
that keeps pathogens out. As such it is subjected
to a harsh environment, confronting mechani-
cal stress, pollens and allergens, pollutants,
noxious chemicals and both good and bad mi-
crobes. My laboratory focuses on the long-lived
skin stem cells that are responsible for contin-
uously replenishing and repairing the epidermis
and its appendages (hair follicles, sweat and oil
glands). After decades of research characteriz-
ing these stem cells and learning how they in-
teract with their local tissue microenvironments
(‘niches’) to achieve these tasks, we began to
turn to how these stem cells cope with the vari-
ous stress of the external environment and how
their malfunction leads to chronic inflammation
and non-melanoma skin cancers. In the laborato-
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ry, we use high throughput genetic and genomic
approaches to dissect at a molecular level how
changes in the skin’s external environment in-
fluences the behavior of the stem cells and their
interactions with immune and other cell types
of the skin. In doing so, we’ve learned that skin
stem cells acquire and recall memories of ex-
periences such as inflammation that happened
long ago. This ability has profound implications
for body health and fitness not only in beneficial
but also maladaptive ways, particularly cancer.

A Private Crosstalk Established by

Tumor-Targeted Immune Stimulatory
Cytokines

Rescues CAR-T Activity and Engages
Host T Cells against Glioblastoma

Federico Rossari, Giorgia Alvisi, Melania Cusima-
no, Stefano Beretta, Filippo Birocchi, Deborah
I. Ambrosecchia, Ottavia Vitaloni, Tamara Canu,
Andrea Annoni, Bernhard Gentner, Ivan Merelli,
Nadia Coltella and Luigi Naldini, MD, PhD

San Raffaele Telethon Institute for Gene
Therapy, San Raffaele Scientific Institute and
Vita-Salute San Raffaele University, Milan, Italy

Chimeric antigen receptor T cells (CAR-Ts) rep-
resent a novel pillar of immune therapy achiev-
ing unprecedented efficacy in several hemato-
logical malignancies. However, their therapeutic
activity is substantially limited in solid tumors,
mostly due to the immunosuppressive tumor mi-
croenvironment (TME). While immune stimula-
tory cytokines can counteract immune-suppres-
sion, their systemic administration entails risk
of toxicities and counter-regulatory responses.
To safely deliver cytokines at the tumor site, we
established a gene therapy strategy leveraging
on a population of tumor-associated TIE2-ex-
pressing monocytes/macrophages (TEMs) as ve-
hicles. Hematopoietic stem cells (HSCs) are en-
gineered with lentiviral vectors (LVs) designed
to express the cytokine selectively in their TEM
progeny. This strategy allowed TME targeted-cy-
tokine delivery and anti-tumor responses in
different tumor models and is currently under
clinical testing in a Phase 1/2a trial in unmethyl-
ated glioblastoma (GBM) sponsored by Genenta
Sciences. Current clinical findings show tolera-
bility and safety, dose-dependent engraftment
of engineered cells, targeted interferon activ-
ity and immune reprogramming of the TME. To
investigate whether the reprogrammed TME
could also favor CAR-T function, we generated
B7H3-directed mouse CAR-Ts and tested them in
an immunocompetent GBM model. While CAR-
Ts alone showed poor activity, their combina-
tion with IFN gene therapy achieved synergis-
tic anti-tumor activity. Immunophenotypic and
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transcriptomic analyses showed reduced CAR-T
terminal exhaustion and induction of effector/
memory states featuring activation of signaling
pathways and transcriptional networks boost-
ing anti-tumor activity. We then established a
private crosstalk between TEMs and CAR-Ts by
targeted delivery of orthogonal IL-2 and co-ex-
pression of its cognate receptor together with
the CAR. IFN delivery, especially when com-
bined with private olL2 signaling to CAR-Ts, en-
gaged an endogenous T cell response spreading
to tumor-associated antigens beyond B7-H3.
Overall, the rescued CAR-T and endogenous T
cell function significantly prolonged mice sur-
vival, suggesting that the combination of the
two gene and cell therapy strategies described
here, which are already under clinical testing
as monotherapies, could achieve synergistic ef-
fects also in GBM patients.

Systemic and local Immune Dynamics
in Cancer Immunotherapy
Sophia M. Guldberg

Spitzer Lab, University of California, San
Francisco, CA

Immune checkpoint blockade (ICB) has shown
remarkable efficacy in a subset of patients, but
many cancers remain durably resistant to ICB.
A subset of CD8+ T cells in the lymph node (LN)
known as progenitor exhausted CD8+ T cells
(Tpex; PD1+ TCF1+) have been identified as im-
portant responders to immunotherapy. These
Tpex traffic to tumors where they must carry
out anti-tumor immune responses. Understand-
ing the immunosuppressive, tolerogenic pro-
grams that restrict T cell activation in lymph
nodes and function in the tumor microenviron-
ment (TME) is key to improving T cell responses
during ICB. Peripheral immune cell populations
expressing the Autoimmune Regulator (Aire)
gene have been suggested to play critical roles in
immune self-education, but their roles have not
been defined in tumor-draining lymph nodes or
in the TME. Here, we demonstrate the presence
of Aire-expressing macrophages (aTAMs) across
multiple mouse tumor models and character-
ize them as an immunosuppressive macrophage
subtype that restricts T cell responses. The Aire
gene is central to the formation of these aTAMs,
as Aire-deficient mice exhibit a decrease in the
aTAM population and in the gene signature that
characterizes this cell population. Ablation of
aTAMs (LysM-Cre x Aire-DTR) improves tumor
control across multiple immunotherapy-resis-
tant tumor models in a CD8 T cell-dependent
manner, resulting in increased CD8 T cell infil-
tration and inflammatory remodeling of the my-
eloid compartment. Notably, macrophage-spe-
cific loss of Aire (LysM-Cre x AireV?) or aTAM
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ablation (Aire-DTR) synergizes with anti-PD-1
to improve anti-tumor immunity. Furthermore,
aTAMs can be found in human scRNA-seq tumor
datasets across multiple tumor types and share
a similar immunosuppressive transcriptional
profile. Our results identify a novel macrophage
population, aTAMs, and demonstrate that Aire
expression in this phenotypically and function-
ally distinct population plays a critical role in
inhibiting anti-tumor T cell responses.

Interorgan communication during
cancer cachexia

Tobias Janowitz, MD, PhD

Cold Spring Harbor Laboratory, NY

The systemic effects of cancer can ultimately
lead to cachexia, a severe wasting syndrome
frequently associated with inflammation. Ca-
chexia precipitates multi-organ dysfunction
and is often fatal. Patients with cachexia fre-
quently experience a multiplicity of symptoms
and signs, including fatigue, apathy, reduced
interest in nutrient intake, disruption in sleep
pattern, metabolic changes, neuroendocrine
changes, and reduced immunity. This causes
significant morbidity and mortality. However,
the underlying biological mechanisms of these
symptoms and their interconnectivity remain
unclear. The seminar will discuss results from
cancer models and clinical correlates. Pre-clin-
ical work demonstrates that cachexia triggers
apathy-like symptoms through a cytokine-sens-
ing brainstem-to-basal ganglia circuit. This neu-
ral circuit detects elevated interleukin-6 (IL-6),
an inflammatory cytokine frequently elevated in
cachexia in mice and humans, at cachexia on-
set, and translates it into decreased mesolimbic
dopamine, thereby increasing behavioral ef-
fort-sensitivity. The resulting reduced nutrient
intake during foraging unmasks an IL-6 induced
altered hepatic starvation response, ultimately
leading to activation of the glucocorticoid stress
response that suppresses systemic immunity.
The connectivity of the multiorgan response and
the fact that cachexia occurs in many non-can-
cerous inflammatory conditions, suggests an
evolved process.

The Ravages of Time: how the aging
microenvironment impacts tumor
progression

Ashani T. Weeraratna, PhD

Johns Hopkins School of Medicine, Baltimore, MD
Patients 65 and older account for 69% of all new

cancer diagnoses. Melanoma is a deadly disease,
with chances of survival for patients with stage
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IV disease totaling only 27%. Systemic age-re-
lated changes- both secreted and biophysical-
drive metastasis, immune cell recruitment, and
changes in the vasculature. We have made the
seminal discovery that aged fibroblasts secrete,
or stop secreting, key molecules that affect
multiple aspects of tumorigenesis. Our current
investigations include: the loss of molecules
that maintain ECM integrity, resulting in changes
in mechanotransduction and increased metas-
tasis; the secretion of molecules that increase
resistance to targeted therapy; the secretion
of macromolecules such as lipids that are tak-
en up by melanoma cells in the aged microen-
vironment, affecting tumor cell metabolism;
changes in the aged immune tumor microenvi-
ronment; the secretion of non-canonical Wnt
molecules that affect cell signaling leading to
angiogenesis, metastasis, tumor dormancy and
therapy resistance. We are beginning to unrav-
el the role of the immune microenvironment in
the context of aging, and to explore age-relat-
ed changes in cancers other than melanoma,
specifically pancreatic cancer. We are also at-
tempting to understand the intersectionality
of systemic host factors such as biological sex
and age, and how those factors compound re-
sponses to cancer therapy. We use a variety of
techniques from proteomics, to computational
modeling, to gene expression profiling, to cellu-
lar and in vivo assays. Some of the more exciting
3D models that we use include the construction
of artificial skin, the extraction of fibroblast ma-
trices and the development of immune cell 3D
trafficking assays, imaged in real time. Because
the first few years of my laboratory focused on
the Wnt signaling pathway, we have also built
up both a sound base of technical and observa-
tional knowledge, as well as assembled an array
of tools to study Wnt signaling in cells of mela-
nocytic origin. Importantly, we move from our
laboratory-based observations to patient sam-
ples, and explore the clinical implications of our
work both in terms of validation of cell-based
observation, and with a view towards optimizing
therapy according to patient age. Overall, our
studies argue for placing mechanistic studies of
cancer biology into the context of aging.

Neuroimmune Crosstalk in the Gastric
Cancer Microenvironment

Jin Sun Cho, Jaewon Kim, Jaia S. Wingard,
Sandra Ryeom, PhD

Herbert Irving Comprehensive Cancer Center,
Dept. of Surgery, Division of Surgical Sciences,
Columbia University Irving Medical Center, New
York, NY

Gastric cancer (GC) is the third leading cause
of cancer-related deaths worldwide. Advances
in diagnosis and treatment such as the addition
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of immune checkpoint inhibitors to chemother-
apy has improved outcomes but only in a limited
subset of GC patients. Understanding changes
in the tumor immune microenvironment (TIME)
during GC progression will offer insight into new
targets. The GC microenvironment is complex
consisting of stromal cells, endothelial cells,
immune cells and nerves. Studies have shown
that cholinergic signaling promotes GC tumor
progression in part by inducing expression of
nerve growth factor (NGF) by GC cells further
increasing innervation by both sympathetic and
sensory nerves. NGF is a key regulator of neuro-
nal function, with both activating and inhibitory
effects depending on the context and interac-
tion with its high affinity Tropomyosin receptor
kinase A (TrkA) receptor or low affinity p75NTR
receptor. Utilizing a pan-TRK receptor inhibitor,
Larotrectinib, we observe attenuation of tumor
progression in an aggressive GC mouse model
accompanied by significant changes in the tu-
mor microenvironment, notably restoration of B
lymphocyte infiltration in GC tumors. Our data
indicate crosstalk between sensory nerves, gas-
tric cancer cells and B cells during tumor pro-
gression in the GC tumor microenvironment with
B cells in the TIME playing a critical anti-tumor
role.

The Neuroscience of Brain Cancers
Michelle Monje, MD PhD

Stanford University; Howard Hughes Medical
Institute, Stanford, CA

In the central nervous system, neuronal activ-
ity is a critical regulator of development and
plasticity. Concordantly, neuronal activity ro-
bustly promotes progression of both high-grade
and low-grade glioma subtypes in preclinical
models. Crucial mechanisms mediating activi-
ty-regulated glioma growth include paracrine
secretion of BDNF and the synaptic protein neu-
roligin-3 (NLGN3). NLGN3 induces multiple on-
cogenic signaling pathways in the cancer cell,
and also promotes glutamatergic synapse forma-
tion between neurons and glioma cells. Glioma
cells integrate into neural circuits through neu-
ron-to-glioma synapses that exhibit mechanisms
of malignant synaptic plasticity. This synaptic
and electrical integration of glioma into neural
circuits is central to tumor progression in pre-
clinical models. Thus, both paracrine and syn-
aptic neuron-glioma interactions play import-
ant roles in the pathogenesis of glial cancers,
highlighting a number of potential therapeutic
opportunities. The subversion of mechanisms of
neurodevelopment and plasticity by malignant
gliomas underscores the importance of under-
standing the neuroscience of brain cancer. Sim-
ilar mechanisms of neuron-cancer interactions
are increasingly appreciated in brain metasta-
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ses and in cancers outside of the CNS; nervous
system-cancer interactions are now emerging a
new hallmark of cancer.
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Discovery of a vertebral skeletal stem
cell driving spine metastases
Matthew B. Greenblatt, MD PhD

Pathology and Laboratory Medicine, Weill
Cornell Medicine, New York, NY

Many solid tumors, including breast and prostate
cancer, display a marked metastatic predilection
for the spine over other skeletal sites. While for
many years this was assumed to reflect the dis-
tribution of blood flow, using modern techniques
to track vascular flux we find that blood flow
cannot account for the higher rates of metas-
tasis to the spine. Instead, building upon our
recent work that distinct regions of the skele-
ton are formed by distinct skeletal stem cells,
we identify a new skeletal stem cell residing
in the endplate cartilage that both forms and
maintains vertebral bone. This vertebral skele-
tal stem cell is intrinsically more pro-metastatic
than its long bone counterparts, a phenotype
that is due in part to its enhanced secretion of
MFGES8, which functions in this context as a se-
creted bone-derived metastatic trophic factor.
In ongoing work, we are extending this concept
to examine how additional new stem cells may
explain the signature site-specific disease pro-
cesses of other regions of the skeleton.
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Spatial Transcriptomics analysis unveil
novel subtype-specific markers driving
malignant progression of Intraductal
Papillary Mucinous Neoplasms
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Intraductal papillary mucinous neoplasms (IPMN)
are ductal pancreatic cystic lesion which may
progress to pancreatic ductal adenocarcinoma
(PDAC). The number of patients diagnosed with
IPMN is increasing and the current IPMN risk
stratification is based on clinical and histologi-
cal features rather than molecular markers. We
aimed to improve the current diagnostic criteria
of IPMN performing a morphomolecular analy-
sis of a comprehensive IPMN series, comprising
all disease stages and morphology of IPMN using
spatial transcriptomics (ST) analyses.

We performed Visium ST (10X Genomics) on a
discovery cohort of 18 samples from 14 patients:
4 low-grade IPMN (3 low grade dysplasia (LGD), 1
intermediate dysplasia/Borderline) and 9 high-
grade IPMN characterized by high-grade dyspla-
sia (HGD) (Including 4 invasive IPMN-associated
PDAC and 1 PDAC-associated normal duct). We
validated Visium results by GeoMx (Nanostring)
ST and Akoya Phenoimager (Akoya Biosciences)
on an independent validation cohort of 75 IPMN
samples from 58 patients.

By integrated multi-platform ST characteriza-
tion of IPMN we identified novel subtype-specific
markers: HOXB3 and ZNF117 in LGD ; SPDEF, and
gastric neck cell markers in Borderline; NKX6-2
and gastric isthmus cell markers in HGD Gastric
IPMN.

We utilized the innovative algorithm stLearn
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to unravel the spatial evolutive trajectory of
the progression from Borderline IPMN to Gas-
tric IPMN, highlighting the role of NKX6-2 on the
Gastric differentiation of IPMN. We performed
spatially-aware GSEA to identify the main on-
cogenic pathways leading IPMN degeneration to
PDAC highlighting the role of TNFa signalling
and Myc activation in IPMN progression.

In this project, we have demonstrated the in-
credible advantages of spatial biology in trans-
lational oncology over bulk-techiniques.

With the aid of cutting-edge spatial technolo-
gies we identified novel markers associated with
IPMN morphology and dysplasia to better delin-
eate progression in patients, improve risk strat-
ification, and clinical management.

These findings pave the way for a better patho-
logical classification of IPMN and provide an un-
precendented look into PDAC early stages.

MIR-214-Induced Melanoma
Hyperpigmentation And Therapy
Resistance: Molecular Insights

Andreucci Elena

Department of Experimental and Clinical
Biomedical Sciences “Mario Serio”, University
of Florence, Florence Italy
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Despite the last decade having witnessed a
revolutionary benefit in the care of cutaneous
melanoma (CM) patients with the advent of im-
mune-checkpoint inhibitors (ICl), resistance on-
set urges the development of innovative strate-
gies. Melanin affects the course of melanoma,
being hyperpigmentation related to therapy
resistance, ICl included. Despite the main mel-
anin function being protecting against damage
from light by scavenging reactive oxygen species
(ROS), melanin can become a photosensitizer/
pro-oxidative agent itself depending on melanin
type and redox intracellular state. The mela-
nin ROS-scavenging activity mainly relies on its
chelating activity of metal ions including iron,
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which indeed induces melanogenesis because of
its high ROS-generating activity. In the context
of melanoma hyperpigmentation and therapy
resistance, experimental data suggest a crucial
role of miR-214 and this study aims to elucidate
the interplay among miR-214, ROS, and iron in
hyperpigmented/resistant CM, and eventually
identify molecular targets to restore therapy
response.

Melanoma cells were forced to stably overex-
press miR-214 (miR-214+) through the PiggyBac
transposon system. Intracellular melanin con-
tent was quantified by spectrophotometry, mel-
anosomes observed at the transmission electron
microscope, and key melanogenic proteins by
western blot (WB). ROS were detected in flow
cytometry (FC), and the intracellular content
of iron was quantified by colorimetric assay.
The therapy response of melanoma cells was
assessed in 2D/3D colorimetric, luminescent,
FC, and colony assays. miR-214 levels in plas-
ma samples of CM patients treated with ICI at
the Careggi University Hospital in Florence were
quantified by droplet digital PCR.

miR-214+ melanoma cells showed increased pig-
mentation together with deregulated iron me-
tabolism, increased ROS, and a reduced Gluta-
thione S-transferase Zeta 1 (GSTZ1) expression,
an anti-oxidant protein also involved in the ca-
tabolism of the melanin precursors phenylala-
nine and tyrosine. miR-214+ hyperpigmented
melanoma cells showed less responsiveness to
chemo-, target, and radiotherapy in vitro than
control. Higher levels of miR-214 were found in
plasma samples of ICl-treated non-responder CM
patients compared to responders.

miR-214 induces the development of hyperpig-
mented, resistant melanoma cells. Thereby, a
deeper molecular/mechanistic view could be
crucial to identify new targets to restore thera-
py sensitivity in non-responder CM patients

CD?73 expression in pancreatic ductal
adenocarcinoma: a novel modulator of
NK cell pro-tumor polarization

Bassani Barbara
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6 Unit of Medical Oncology, IRCCS MultiMedica,
Milan, Italy.

Pancreatic ductal adenocarcinoma (PDAC) tu-
mor microenvironment undergoes dynamic re-
modeling with tumor-promoting properties.
Extracellular adenosine (ADO), a purine metab-
olite produced from ATP through CD73 enzymat-
ic activities, can inhibit natural killer (NK) cell
proliferation, maturation, and cytotoxic func-
tion. Our group demonstrated that, in different
tumors, NKs undergo a pro-tumor polarization,
up-regulating CD9 expression and showing re-
duced cytotoxicity. Here, we evaluated the
frequency of circulating and tissue infiltrating
CD9+NK cells in PDAC patients and healthy do-
nors (HC) and the impact of CD73 expression on
tumor cells in promoting pro-tumor NKs.
In-silico analysis was used to explore CD73 lev-
els in PDAC patients and its impact on patients’
survival. Flow cytometry was used to assess the
phenotype of circulating and tumor infiltrating
NKs in PDAC patients and HC. Conditioned me-
dia (CM) from CD73 expressing or transiently si-
lenced PDAC cell lines (BxPC3 and PANC1), were
used to polarize NK cells.

We found that CD73 is up-regulated in PDAC
patients compared to HC. CD73high patients
have shorter OS compared to CD73low pa-
tients, outlining the prognostic role of CD73 as
a marker of worse outcomes. In-silico analyses
revealed variable levels of CD73 expression in
PDAC patients, with distinct immune cell pro-
files observed between CD73high and CD73low
patients. Focusing on the NK cluster, we found
an enrichment in the CD9, CD49a, PD1 and TIM3
expression in CD73high patients, while an in-
crease of Perforin and Granzyme was observed
in CD73low patients, suggesting a possible con-
tribution of CD73 in NK polarization. CD73- si-
lenced PDAC cell lines showed increased MICA/B
NK activation ligand expression. Exposure of
HC-derived NKs to CM of PDAC cells increased
the frequency of CD9+ NKs and this was limited
by CD73 silencing. ADO, was able to induce CD9
expression on HC-derived NKs. Based on the
positive correlation between TGFb1 and CD73
expression, observed in TCGA dataset, we found
that TGFb1-stimulated PANC1 cells exhibited in-
creased expression of CD73, that was prevented
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by Galunisertib, a TGFBR1 inhibitor, suggesting a
potential regulatory role of TGFb1 on CD73 ex-
pression.

Our results suggest the possible role of CD73/
ADO axis in promoting the pro-tumor switch of
NK cells in PDAC patients, providing the ratio-
nal for correlating CD73 levels, NK cell subset
frequency with clinical parameters to identify
high-risk PDAC patients.

Transcriptional and translational
modifications of colon adenocarcinoma
CT26 ectopic tumor model, by active
targeting of vascular endothelial
growth factor: beyond angiogenesis
modulation.

Bequet Monica

Center for Genetic Engineering and
Biotechnology (CIGB), Cuba, L’Avana

Passive targeting of the VEGF-VEGFR2 system
has changed the protocols for cancer treatment
worldwide. The impact of such therapeutic ap-
proaches is known for going beyond modification
of angiogenesis by impacting the concentration,
senescence, and activation state of systemic
and intratumoral immune cells. In this study, we
aimed to explore the effect of a VEGF active
immunotherapy recently named HEBERSaVax, in
the systemic and tumor compartments in BAL-
B/c mice challenged subcutaneously with CT26
syngeneic colon adenocarcinoma cell line.

To this end, mice receive 8 weekly immuniza-
tions with HEBERSaVax in Nac-GM3 VSSP (a Very
Small Size particle proteoliposome of the outer
membrane of Neisseria Meningitides that incor-
porates the ganglioside N-Acetil-GM3). Between
doses four and five, mice were challenged with
a lethal dose of 20000 CT26 cells subcutane-
ously. A week after the last immunization, mice
were euthanized, and the tumor and the sys-
temic compartment, including blood, spleen,
draining, and contralateral lymph nodes, were
analyzed by flow cytometry, IFN-y ELISPOT, mul-
tiplex immunofluorescence-based cytokine and
growth factors analysis, and RT-QPCR assays.
HEBERSaVAXx in NAc-GM3 VSSP increased systemic
VEGF-specific immunity as expected, enhancing
the tumor site’s humoral and cellular response.
Beyond VEGF reduction in mice sera, the treat-
ment also impacts the transcription and trans-
lation of other key molecules related to the
angiogenic process, the immune response, and
the epithelial-mesenchymal transition program
(EMT). IFN-y, IL-2, and GRZ-B were also induced
in the tumor microenvironment. The active im-
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munotherapy effectively increased the number
of activated non-senescent CD4+ and CD8+ in
the tumor and the draining lymph nodes. Such
effects were related to the reduction of tumor
sizes.

Altogether these results, indicate that HEBER-
SaVax treatment effects go beyond modulation
of VEGF and can be further translated to intra-
tumoral and systemic effects shifting the tumor
microenvironment to a “healthier” phenotype
with reduced expression of pro-angiogenic mole-
cules and increments on CD8 effector cytokines.

Unravelling the Role of Proline
Dehydrogenase (PRODH) in Lung
Adenocarcinoma: Implications for
Cellular Senescence and the Tumor
Microenvironment

Berno Elena

Dipartimento di Biotecnologie e Scienze della
Vita (DBSV), Universita degli Studi dell’Insubria,
Varese, ltaly

Priscilla Chiofalo 1; Raffaella Cinquetti 1; Ma-
ria Teresa Palano 2; Antonino Bruno 1,2; Paola
Campomenosi 1.

1 Dip. Biotecnologie e Scienze della Vita (DBSV),
Universita degli Studi dell’Insubria, Varese, It-
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2 Lab. Immunita Innata, Unita di Patologia
Molecolare, Biochimica, e Immunologia, Isti-
tuto di Ricovero e Cura a Carattere Scientifico
(IRCCS) MultiMedica, Milan, Italy.

Proline dehydrogenase (PRODH) is a mitochon-
drial flavoenzyme that catalyzes proline oxida-
tion. The electrons generated from this reaction
can be used to produce ATP or ROS, potentially
affecting several cellular processes, such as sur-
vival, apoptosis, senescence, and inflammation.
PRODH is frequently expressed in early-stage
lung adenocarcinoma (LUAD), but little is known
about its correlation with lung cancer develop-
ment. Thus, we aim to investigate the effects
of PRODH expression in LUAD cell lines.

To investigate how PRODH affects the growth
and proliferation of lung cancer cells, we sta-
bly transfected the NCI-H1299 LUAD cell line
with expression constructs encoding wild-type
PRODH or a variant with reduced catalytic activ-
ity (p.L441P), as well as the empty vector (con-
trol). We compared the survival and proliferation
ability of the three types of clones by clonogen-
ic and MTT assays. Furthermore, in wild-type
PRODH-expressing clones and controls, ROS pro-
duction was assayed by 2',7'-dichlorofluorescin
diacetate, and cellular senescence investigated
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by the senescence-associated-B-galactosidase
assay, analysis of the cell cycle inhibitor p21 and
of senescence-associated secretory phenotype
(SASP) performed by gPCR and secretome anal-
ysis.

Wild-type and p.L441P PRODH-expressing clones
had reduced cell viability and impaired prolifera-
tion, compared to control clones and the p.L441P
variant displayed an intermediate phenotype.
PRODH-expressing clones produced higher levels
of ROS and had more senescent cells, compared
to controls. Moreover, PRODH expression led to
higher levels of p21 and cytokines related to the
SASP, such as MCP-1, IL-8, and TNF-a. Secretome
analysis also revealed that PRODH expression in-
creased the levels of soluble factors involved in
monocyte recruitment (MCP-1, MCP-2, MCP-3),
monocyte-to-macrophage differentiation (GM-
CSF), cytokines involved in M2-like macrophage
polarization (IL-10, IL-4, and IL-13) and angio-
genesis (IL-8, FGF6, FGF7, and PIGF). These
findings suggest that PRODH may influence the
tumor microenvironment (TME).

Our study shows that ROS production affects the
induction of cellular senescence and LUAD cell
proliferation. PRODH may also shape the TME to-
wards an immune-regulatory phenotype. Based
on these data, we speculate that, by inducing
cellular senescence and cytokine production,
PRODH may play a role in the development of
lung cancer, in modulating the TME composition,
and cancer cells’ response to therapy.

Exploring pharmacological
vulnerabilities of 9p21-deleted bladder

cancer cells
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Department of Cellular-Computational and
Integrative Biology, Universita degli Studi di
Trento, Trento, Italy

Paola Gasperini (1), Thomas Cantore (1), Tar-
cisio Fedrizzi (1), Valentina Adami (2), Michael
Pancher (2), Bishoy M. Faltas (3), Francesca De-
michelis (1)

(1) Dep. Cellular-Computational and Integrative
Biology, Universita degli Studi di Trento, Tren-
to, Italy

(2) HTS Facility, Dep. Cellular-Computational
and Integrative Biology, Universita degli Studi
di Trento, Trento, Italy

(3) Dep. Medicine, Cell and Developmental Biol-
ogy, Weill Cornell Medicine, New York, USA

Loss of the chromosome 9p21 locus is identified

in 23% of the TCGA muscle-invasive bladder can-
cer cohort, making it the most frequent copy
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number alteration identified in bladder cancer.
This locus encodes for the tumor suppressors CD-
KN2A/2B and the metabolic gene MTAP, involved
in the salvage pathway of methionine and ade-
nine. PRMT5 and MAT2A have been identified as
synthetic lethal vulnerabilities of MTAP-deleted
cells, stimulating the development of specific in-
hibitors currently tested in clinical trials. In this
context, we explored selective pharmacological
vulnerabilities of bladder cancer cells with 9p21
loss. We generated 9p21 locus isogenic clones
(WT and CDKN2A/2B/MTAP-null, or 3KO) from 3
bladder cancer cell lines with different genom-
ic backgrounds (HT1197, T24, and TCCSUP) and
performed a multi-parametric drug screening
using the HT1197 isogenic pair. 2,351 compounds
from the Anticancer compound (Selleck) and the
MicroSource Spectrum collections were tested.

Cell competition assays demonstrated higher
proliferation rates of HT1197 and TCCSUP 3KO
clones compared to WT clones, while no differ-
ence was identified in T24 clones. We assessed
symmetric dimethylarginine (SDMA) marks and
found lower levels in 3KO cells with respect
to WT and confirmed enhanced dependency
on PRMT5 and MAT2A in viability assays. Our
multi-parametric drug screening nominated
18 drugs as selectively effective in 3KO cells.
Dose-response viability assays performed at dif-
ferent time points and with several WT and 3KO
clones confirmed a specific sensitivity of 3KO
cells to the antifolates methotrexate and ral-
titrexed. In order to investigate potential drug
interactions, we combined these agents with
the MAT2A inhibitor AG270. We also tested two
agents, the CDK4/6 inhibitor abemaciclib and
an inhibitor of the ATR/CHK1 pathway VX970,
reported to be effective in CDKN2A-null cells.
Several drug combinations showed synergist or
additive effects. Mechanistically, drug combi-
nations preferentially induce replication stress,
DNA damage and apoptosis in 9p21-deleted
bladder cancer cells.

Our data suggest potential treatments for blad-
der cancer patients with 9p21 loss. Finally, these
therapeutic strategies could be tested in other
tumor types with frequent MTAP deletion and in
urgent need of new therapies, such as pancreat-
ic cancer and mesothelioma.

Hypoxia-dependent BCR/AbI loss in
chronic myeloid leukemia cells is driven
by extracellular vesicles release

Biagioni Alessio

University of Florence, Department of
Experimental and Clinical Biomedical Sciences
“Mario Serio”
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Chronic Myeloid Leukemia (CML) is a myelopro-
liferative disease driven by a singular oncogene,
BCR/Abl, which encodes a constitutively active
tyrosine kinase. Despite the efficiency of the
tyrosine kinase inhibitors (TKi), such therapy
does not cure CML. Indeed, the persistence of
a subpopulation of TKi-resistant leukemia stem
cells (LSCs) sustains the so-called minimal resid-
ual disease. The LSCs, along with normal hema-
topoietic stem cells, are believed to persist in
bone marrow stem cell niches, which are sites
characterized by severe reduction of oxygen
and nutrients, and are likely genomically BCR/
Abl-positive but oncoprotein-negative.

CML cells were subjected to severe hypoxia
(0.1% 02) for 96 hours in order to downregulate
the oncoprotein BCR/Abl expression. Extracellu-
lar Vesicles (EVs) were isolated from conditioned
media via the ultracentrifugation method and
quantified through the Nanosight NS300, which
also allowed us to analyze the size distribution of
the particles. The isolated EVs morphology was
visualized throughout the Transmission Electron
Microscope (TEM) and their cargo was analyzed
via Western Blot and droplet digital PCR, while
the biological effect was evaluated by viabili-
ty assay and quantitative PCR. The inhibition of
EVs biogenesis and secretion was achieved by
treating CML cells with Sulfisoxazole.

During the incubation in low oxygen conditions,
mimicking in this way the stem cell niche mi-
croenvironment, we observed increased secre-
tion of EVs compared to normoxia. Moreover,
the EVs isolated in hypoxic conditions resulted
loaded with high levels of BCR/Abl mRNA and
were capable of transferring their cargo to BCR/
Abl-negative cells. Upon uptake of hypoxia-in-
duced EVs, these cells demonstrated to become
sensitive to TKi, phosphorylate CrkL, and in-
crease proliferation rate. By inhibiting EVs bio-
genesis and secretion with Sulfisoxazole, an en-
dothelin receptor antagonist, we were able to
maintain high levels of BCR/Abl oncoprotein in
CML cells subjected to hypoxia, resulting there-
by susceptible to TKi.

EVs are typically secreted by all cells but their
biogenesis is commonly enhanced by stress sig-
nals such as metabolic limitations. This mecha-
nism was exploited by LSCs to rapidly “get rid”
of BCR/Abl expression facilitating entry into a
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quiescent status. Therefore, the inhibition of
EVs biogenesis and secretion prevented BCR/Abl
loss and thus the re-sensitization to TKi.

Characterization of circulating and
tumor-infiltrating NK cells in patients
with renal cancer

Bilato Giorgia
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Renal cell carcinoma (RCC) comprises a hetero-
geneous group of cancers derived from renal
tubular epithelial cells and accounts for ~2% of
all cancer diagnoses and cancer deaths world-
wide, with incidence rates generally higher in
developed countries. Inflammation, tumor an-
giogenesis and altered immune cell phenotypes/
functions within the local tissue (micro) and cir-
culating/peripheral (macro) environment, are
crucial mediators for insurgence and metastatic
tumor progression for several cancer types, in-
cluding renal cancer.

Natural killer (NK) cells are effector lympho-
cytes of the innate immune system involved in
tumor surveillance and elimination. Decrease
in NK cell anti-tumor activities, together with
acquisition of pro-tumor/pro angiogenic func-
tions has been observed in diverse cancer types,
defining a new NK cell subset, namely decidu-
al-like NK cells.

In our prospective study, we aim at functional
and phenotype characterizing circulating and
tumor infiltrating NK cell in patients with renal
cell cancer, compared to healthy controls, by
multicolour flow cytometry. Using a drug repur-
posing approach, we tested the capability of Pi-
mozide, an anti-psychotic agent able in target-
ing STAT3 activation, to potentially re-educate
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circulating NK cells from patients with RCC, in
term of degranulation capabilities and produc-
tion of IFNg.

We observed an enrichment of CD9+, CD49+,
CD16- decidual-like NK cell subset in infiltrating
NKs from RCC patients, compared to those from
circulating NK cells of RCC patients and healthy
controls. Circulating NK cells from RCC patients
showed increased activation of STAT3, compared
to those from control subjects. Finally, following
24 hours of treatment with Pimozide (10 mM) ex
vivo, circulating NK cells exhibited reduction of
STAT3 activation, increased degranulation capa-
bilities against the K562 target cells, together
with augmented production of IFNg.

Our results provide the preliminary rational that
tissue-infiltrating NK cells in RCC patients can
acquire a decidual-like and anergic phenotypes,
potentially in a STAT3-dependent manner and
that STAT3 signalling chemical inhibition with Pi-
mozide, can be envisaged as a possible strategy
to re-educate NK cells in RCC patients.

TERRA expression from specific
chromosomes is upregulated in a
zebrafish brain tumor model
Bontempi Vittorio

Department of Cellular, Computational and
Integrative Biology (CIBIO) , University of
Trento

Irene Pecchini, Alessandra Liuzzo, Claudio Oss
Pegorar, Emilio Cusanelli, Maria Caterina Mione

Telomeres are heterochromatic structures at
the ends of chromosomes, that are essential for
genome stability. Transcription of telomeres re-
sults in a long non-coding (IncRNA) called TER-
RA, which is involved in regulating telomere
length, telomerase activity, genome stability
and heterochromatin formation at telomeres.
TERRA levels and mechanisms of telomere main-
tenance are currently widely studied in both
healthy and cancer cells. Zebrafish are a great
model to study both but a characterization of
telomeres and TERRA in zebrafish is still missing.
In this study, we aim not only at describing the
sub-telomeric sequences of each chromosome
but also at quantifying chromosome-specific
TERRA molecules in a zebrafish model of brain
cancer compared with control brain.

The characterization of telomeric ends was
done on the zebrafish genome assembly fDan-
Rer4.1 (GCA_944039275.1), which was generat-
ed by combining both short and long reads. Wild
type zebrafish and a transgenic line developing
brain tumors were used in this study. TERRA ex-
pression was quantified by qPCRs using chromo-
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some-specific primers validated by RNA-Seq in
this study. TERRA RNA-FISH was carried out on
brain sections.

The presence of the telomeric regions in the
fDanRer4.1 assembly allowed us to study the
sub-telomeric sequences and identify chromo-
some-specific regions in TERRA transcripts. Lev-
els of TERRA expression vary throughout devel-
opment and in different tissues. In brain tumors,
TERRA expression increases more than 10 times,
with TERRA expressed from Chr18 showing a 10-
fold increase compared to control brain. More-
over, increased expression of TERRA from single
telomeres in the line developing brain tumors is
detected before the development of fully blown
tumors.

As the zebrafish brain tumors show features of
Alternative Lengthening of Telomeres (ALT).
characterized by heterogeneous telomere
length, our data suggest that TERRA expression
is regulated by telomere shortening/lengthen-
ing in a telomere-specific manner and that its
upregulation starts prior to the activation of ALT,
thus representing the earliest marker of changes
in telomere maintenance mechanisms in cancer.

Unveiling interactions between
senescent tumor cells and the host
immune system - Implications for
Senolytic Immunotherapy
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Therapy-induced senescence (TIS) stops tumor
growth and improves treatment outcome in
many preclinical cancer models but it also alters
the tumor biology and remodels the tumor en-
vironment. In this way TIS contributes to treat-
ment resistance and tumor relapse. Several pub-
lications have described the close and intricate
relationship between senescent tumors and the
host immune system, but the molecular mecha-
nism of their interaction remain unclear and its
impact on treatment efficacy contingent upon
cancer type. Consequently, understanding the
dynamics between senescent tumor cells and
the host immune system emerges as a priority
target to improve cancer therapy, for example
with new senolytic immunotherapies.

We employed RNA and proteome analyses as
well as immunophenotyping by flow cytometry
in different tumor mouse models and human tu-
mor cell lines before and after DNA damaging
therapy to describe TIS-associated changes in
tumor biology. Subsequently, we characterized
the interaction of TIS tumor cells and different
cells of the host immune system (e.g. macro-
phages, T cells, Nk cells) in vivo with both im-
mune mass cytometry (IMC) and fluorescence
imaging microscopy. Furthermore, we employed
genetic and pharmaceutical tools to modulate
the interaction of T cells with TIS tumor cells
and alter the cytotoxic efficacy of T cells in se-
nolytic therapies.

Upon TIS, various mouse and human cancer cell
lines exhibited higher expression of immuno-
logic gene sets and surface markers associated
with immune system activation. Investigation of
in vivo tumor-host interactions by spatial imag-
ing revealed that TIS promotes the infiltration
of both CD4 and CD8 T cells into senescent tu-
mor sites and their direct interaction with TIS
cells. Immunophenotyping analyses of these T
cells identified overexpression of Fas ligand as
an actionable moiety that induces apoptosis in
Fas receptor positive TIS cells. Subsequently,
we employed genetic and pharmacologic tools,
which manipulate the binding of FasL to FasR,
to show the crucial impact of this interaction
for senolytic therapies and treatment outcome.
This study elucidates the impact of TIS on tumor
cell immunogenicity demonstrating enhanced
immune system activation and increased sus-
ceptibility to T-cell mediated apoptosis by di-
rect interaction of both CD4 and CD8 T cells via
the FasL-FasR pathway. These findings identify
new actionable moieties to improve the efficacy
of senescence-based immunotherapies in differ-
ent cancers.
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Interpreting single-cell messages in

normal and aberrant hematopoiesis
with the Cell Marker Accordion

Busarello Emma

University of Trento

Single-cell technologies offer a unique opportu-
nity to explore cellular heterogeneity in hema-
topoiesis, reveal malignant hematopoietic cells
with clinically significant features and measure
gene signatures linked to pathological pathways.
However, reliable identification of cell typesis a
crucial bottleneck in single-cell analysis. Avail-
able databases contain dissimilar nomenclature
and non-concurrent marker sets, leading to in-
consistent annotations and poor interpretabili-
ty. Furthermore, current tools focus mostly on
physiological cell types, lacking extensive appli-
cability in disease.

We developed the Cell Marker Accordion, a us-
er-friendly platform for the automatic annota-
tion and biological interpretation of single-cell
populations based on consistency weighted
markers. We validated our approach on periph-
eral blood and bone marrow single-cell data-
sets, using surface markers and expert-based
annotation as the ground truth. In all cases, we
significantly improved the accuracy in identify-
ing cell types with respect to any single source
database.

The Cell Marker Accordion can identify dis-
ease-critical cells and pathological processes,
extracting potential biomarkers in a wide vari-
ety of contexts in human and murine single-cell
datasets. It characterizes leukemia stem cell
subtypes, including therapy-resistant cells in
acute myeloid leukemia patients; it identi-
fies malignant plasma cells in multiple myelo-
ma samples; it dissects cell type alterations in
splicing factor-mutant cells from myelodysplas-
tic syndrome patients; it discovers activation of
innate immunity pathways in bone marrow from
mice treated with METTL3 inhibitors.

The breadth of these applications elevates the
Cell Marker Accordion as a flexible, faithful and
standardized tool to annotate and interpret he-
matopoietic populations in single-cell datasets
focused on the study of hematopoietic develop-
ment and disease.

IncRNA RPPH]1 in Melanoma
Derived Extracellular Vesicles fuels
inflammation through the RLR
pathway

Busi Federica
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Tumor progression need active communication
between cells and the tumor microenvironment
(TME). Extracellular vesicles (EVs) as carriers of
biomolecules are recognised to be key players in
these interactions. In cancer, EVs can influence
tumor growth as well as the metastatic process.
Recent studies suggested that RNA cargos of tu-
mor EVs can trigger a pro-metastatic inflamma-
tion in the TME, by inducing an interferon-me-
diated inflammatory response mediated by the
RNA sensing pathway(s).

RNA sensing pathways are components of the in-
nate immune system that triggers an inflamma-
tory response upon the detection of viral RNAs
and pathogenic endogenous RNAs through differ-
ent receptors. The main pathways are the RIG |
like receptor (RLR), the Toll-like receptor (TLR)
and the NOD like receptor (NDL) pathways.

In a recent study, we reported a specific accu-
mulation of the IncRNA RPPH1 in zebrafish mel-
anoma derived EVs, an enrichment that we also
confirmed in a human cell model of melanoma.
The IncRNA RPPH1 is the catalytic component of
the ribonucleoprotein complex RNase P, and it’s
rarely reported to be an EV’s cargo.

The injection in healthy zebrafish larvae with
melanoma derived EVs or their cargo RPPH1 syn-
thetized in vitro induces sterile inflammation, in
a way that suggests the activation of one of the
RNA sensing pathways in macrophages.
Treatments with human melanoma cell-derived
EVs or synthetic RPPH1 of a human macrophage
cell line, are used to investigate if EVs and/or
their INncCRNA cargo can activate the RNA sensing
pathway(s) in macrophages and if it can influ-
ence their differentiation.

We designed an in vivo assay to discriminate
which pathway is activated by melanoma-de-
rived EVs and/or RPPH1, exploiting the use of
specific inhibitors or CRISPR/Cas9 approaches to
knock out different players of the RNA sensing
pathways in zebrafish larvae.

The expression of inflammatory cytokines and
markers for M1/M2 differentiation in macro-
phages is analysed to evaluate the response to
EVs and RPPH1.

In vivo, we assessed the activity of specific key
intermediates for each pathway in larvae trans-
fused with melanoma derived EVs and by con-
sidering activation of cytokines and Interferon
Responsive Genes. Results highlighted the major
involvement of the RLRs pathway.

These results may indicate a possible function
for melanoma-derived EVs in promoting the for-
mation of metastases by eliciting inflammation
through activation of the RLRs in macrophages.
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Rewiring the immune suppressive
tumor microenvironment using
Antibody-cytokine fusions for the
treatment of Pancreatic Ductal
Adenocarcinoma
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Despite immunotherapy has shown great poten-
tial for the treatment of certain solid tumors,
pancreatic ductal adenocarcinoma (PDAC) re-
mains one of the biggest medical challenges.
Unfortunately, clinical outcomes achieved with
immune checkpoint inhibitors in this context
have been disappointing. The presence of a pro-
nounced desmoplasia, accumulation of stroma,
and the immunosuppressive environment limit
the capacity to evoke a sustained immune an-
ti-cancer response. Hence, there is a need of
innovative therapeutic strategies which turn
immunological “cold” into “hot” tumors. there-
by favoring the antitumor activity of immuno-
therapy. Antibody-cytokine fusion proteins (ICK)
represent an emerging class of biopharmaceu-
ticals, capable of promoting a significant influx
of NK and CD8+ T cells into neoplastic masses,
thus potentially reverting the barriers of immu-
nological “cold” cancers. Here, we present the
pre-clinical results obtained with EDB fibronec-
tin-targeted immunocytokines against orthot-
opic models of PDAC. EDB is an antigen which is
abundantly expressed in the tumor stroma but is
virtually undetectable in most healthy tissues.

We used 3D cell-culture murine models KPC06
(low-immunogenic) and KPC12 models (non-im-
munogenic). The effect of EDB-ICK was evalu-
ated in vitro through immunity-organoid in-
teraction platforms with PBMCs isolated from
syngeneic mouse models and 3D models. To test
in vivo the efficacy of EDB-ICK, the organoids
were injected in the pancreas of C57BL/6 mice.
One week later, mice were treated with EDB-
ICK, standard chemotherapies administered for
two weeks and tumors volume was monitored
by ultrasound imaging. Tumor samples collected
after the treatments were characterized for tu-
mor infiltrating immune cell components by bulk
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RNA sequencing and Stereo-seq, an innovative
spatial transcriptomics (ST) analysis. The results
obtained were confirmed through immunofluo-
rescence analyses.

This innovative targeted therapy could induce
long-term complete responses in mice bearing
orthotopic cold tumors. Immuno-infiltrate and
ST analyses of tumors demonstrated the ability
of ICK to dramatically modify the tumor micro-
environment when administered alone and in
combination with chemotherapy, hence turning
“cold” tumors “hot”.

Our results provide a strong rationale to start
clinical investigations of EDB-targeted immuno-
cytokines paving the way for new targeted ther-
apies for metastatic PDAC.

The YAP dependent gene NNMT
sensitizes castration-resistant prostate
cancer cells to NAMPT inhibition

Carreira Agata
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baldi, Alessandro Provenzani; CIBIO - University
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YAP (Yes-associated protein) is an effector of the
Hippo tumor suppressor pathway, whose dereg-
ulation results in prostate cancer tumorigene-
sis.  Nicotinamide phosphoribosyltransferase
(NAMPT) is a rate-limiting enzyme in nicotin-
amide adenine dinucleotide (NAD+) biosynthesis
pathway which is fundamental for energy me-
tabolism. Increased NAMPT expression is fre-
quently observed in human cancers, unraveling
it as a potential target for anti-cancer therapy.
We previously showed that YAP ablation in tri-
ple-negative breast cancer decreases the sensi-
tivity to the NAMPT inhibitor FK866.

YAP stable silenced cells were obtained by in-
fectitng the prostate cancer cell line PC-3 with
lentiviral particules containing pLKO-shYAP.
Proteomics was performed on digested sam-
ples injected into a Orbitrap Fusion Tribrid
mass spectrometer after separation using a re-
versed-phase C18 column in an Easy-nLC 1200
system. Enrichment analysis of differentially ex-
pressed proteins was accomplished using Clus-
terProfiler function EnrichGO17. Viability assays
were used to assess the sensitivity to to the NA-
D+-depleting agent FK866 in attachement con-
ditions, while the soft agar assay was performed
to evaluate the ability of cellss to grow in ancor-
age-independent conditions. Real-Time PCR and
Western Blot were performed to determine the

The Pezcoller Foundation Journal - June 2024

expression levels of genes/proteins of interest.
We show that androgen receptor (AR) positive
prostate cancer cells (LNCaP) are less sensi-
tive to FK866 than AR null PC-3 cells. Mecha-
nistically, the energy stress induced by FK866
in PC-3, but not in LNCaP cells, promotes YAP
dephosphorylation at Ser127, nuclear transloca-
tion and activation of YAP-dependent gene ex-
pression. Proteomics data reveal increased ER
stress-associated gene ontology terms in PC-3
cells exposed to FK866, which is prevented by
YAP genetic ablation (PC-3 shYAP). Similarly to
LNCaP, the silencing of YAP in PC-3 cells rescues
the expression of the ER stress marker CHOP
upon FK866 treatment. Interestingly, PC-3 shY-
AP cells downregulate N-methyl nicotinamide
methyltransferase (NNMT), which competes
with NAMPT for the substrate nicotinamide. Sta-
ble silencing of NNMT in PC-3 cells (PC-3 shN-
NMT) prevents CHOP expression upon exposure
to FK866, which renders them fully resistant to
the small molecule.

These findings reveal a cancer cell vulnerability
along the YAP-ER stress axis that may improve
the clinical treatment options for AR-negative
castration resistance prostate cancer treatment.

Immune surveillance is actively
impaired by the secretome of mismatch
repair proficient colorectal cancers

Cattaneo Chiara Maria

Division of Immunology, Transplantation and
Infectious Diseases - San Raffaele Scientific
Institute, Milan

Patients affected by colorectal cancer (CRC)
with DNA mismatch repair deficiency (MMRd),
often respond to immunotherapies based on
immune checkpoint inhibitors (ICl), while mis-
match repair proficient (MMRp) tumors do not.
It is widely accepted that the high mutational
burden and the elevated neoantigen levels as-
sociated with MMR deficiencies are the main
determinants of sensitivity to immune-based
therapies. Here, we asked whether factors be-
yond the neoantigenic landscape could account
for the lack of response of MMRp CRC to immune
checkpoint blockade.

We developed a model system whereby both
MMRd and MMRp tumor cells express equal lev-
els of a given antigen which is recognized by
engineered T cells. Using this model, we tested
the hypothesis that the lack of T cell-mediate
tumor recognition that characterizes MMRp CRC
might be due to an intrinsic resistance to T cells
attack, and not only to the low mutational bur-
den.
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Our results indicate that MMRp CRC cells are
capable of actively blocking T cells recognition,
activation, and cytotoxic capacity, unveiling a
novel mechanism of immune escape.
Furthermore, our data revealed that the tumor
secretome plays a key role by influencing tu-
mor-host interaction and immunological recog-
nition dynamics.

Our data provide new transforming knowledge
on how tumor cells interact and modulate the
immune system of the host, suggesting that the
number of mutations is per se not sufficient to
overcome the intrinsic resistance of MMRp tu-
mors to immune checkpoint blockade. Combi-
natorial treatments, designed to elevate neoan-
tigen loads while at the same time neutralizing
tumors’ intrinsic resistance should be explored
to foster immune surveillance of CRC tumors
which are currently not eligible for immunother-
apeutic treatment.

Assessment of m6A-readers YTHDEF2
inhibitors as Acute Myeloid Leukaemia
therapeutics
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YTHDF2 is an RNA-binding protein that recog-
nizes Né6-methyladenosine (mé6A) residues lo-
cated in RNA molecules and thus triggers their
degradation by recruiting the CCR4-NOT dead-
eanylase complex. It has been observed that YT-
HDF2 is upregulated in several subtypes of AML
being specifically relevant in the Leukemic Stem
Cells (LSCs) compartment: indeed, it has been
demonstrated that its stable silencing decreases
LSCs proliferation and carcinogenicity. Our main
goal is to identify a lead small molecule inhibit-
ing the activity of YTHDF2, thus mimicking the
effects of YTHDF2 knock-down.

A virtual high throughput screening (HTS) based
on the YTH protein structure was performed.
The most promising hits were tested using a sec-
ondary screen based on TR-FRET (Time-Resolved
Fluoresce Energy Transfer) technology. The re-
combinant protein (rYTHDF2) was tested against
135 compounds belonging to different chemical
classes and supposed to interfer with YTHDF2
binding to target RNA. Hit compounds showed a
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residual signal below 30% at 100 pM compared to
negative control. REMSAs (RNA ElectroMobility
Shift Assays) were used to validate the hit com-
pounds’ ability to disrupt the binding between
rYTHDF2 and méA-edit probe.

Both the HTS and further validation experiments
led to the selection of a hit molecule m6A71.
Treatment with m6A71 reduces both cellular
viability and proliferation of the AML cell lines
THP1, NOMO and KASUMI, by inducing the acti-
vation of the apoptotic process within 24h from
administration. Viability assays were performed
to assess hit compounds’ toxicity, while the ac-
tivation of the apoptotic process was measured
in Incucyte, by incubating treated cells with the
CellEvent Caspase-3/7 detection reagent. Final-
ly, mRNA stability assays using actinomycin D
were conducted and the treatment with méa71
sustained increased stability of CREBBP tran-
script, a well-established YTHDF2 target.

In conclusion, m6A71 is the most promising small
molecule we obtained so far, both in terms of
potency and activity in leukemic cells. Further
medicinal chemistry experiments to improve its
pharmacological properties are currently on go-
ing, to increase its potency and selectivity to
YTHDF2 isoform, and investigate its anti-leuke-
mic properties.

A novel CCDCG6/ATF4 signaling
cascade controls oxidative stress
response, ferroptosis and anticancer
immunity in KRAS mutated cancers
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The tumor suppressor CCDC6 is dysregulated in
cancer by gene translocations, somatic muta-
tions and increased turnover in a GSK3b/FBXW7
dependent manner. CCDC6 participates in HR
DNA repair, and its depletion induces sensitivity
to PARP inhibitors. CCDC6 loss is associated with
enhanced expression of the cystine antiporter
xCT/SLC7A11, a mediator of resistance to fer-
roptosis, a programmed cell death driven by
excessive iron accumulation, lipid peroxidation
and plasma membrane damage. Of note, onco-
genic ras-mediated transformation requires fer-
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roptosis suppression by inducing xCT upregula-
tion. RAS by activating the ETS1/ATF4 complex,
increases xCT transcriptional levels. Important-
ly, CCDC6é interacts and negatively regulates
ATF4 transcriptional activity.

In order to understand if RAS mutants promote
CCDC6 degradation to protect cancer cells from
oxidative stress by upregulating xCT expression,
we investigated if

1. CCDCé6 expression levels correlate with KRAS
mutational status, in a cohort of human carcino-
ma surgical samples and in a panel of carcino-
ma cells analyzed by IHC and wb; 2. KRAS mu-
tations affect CCDC6 protein stability, by using
pharmacological inhibition and gene depletion
strategies; 3. CCDC6 loss affects the sensitivity
of oncogenic KRAS mutant cells to ferroptotic
inducers (Erastin, SSZ, RSL3), +/- specific inhibi-
tors (DFO, ferrostatin), by evaluating cells viabil-
ity, GSH and lipid peroxidation levels; 4. CCDC6,
by binding and modulating ATF4 transcriptional
activity, affects xCT expression in cells endoge-
nously or ectopically expressing KRAS mutants,
by wb, RT-PCR, ChIP and luciferase assays; 5.
CCDC6 loss induces a modification of the expres-
sion of immunosuppressive molecules in cancer
cells and modulates the ability of cancer cells to
undergo ferroptosis, by wb and ELISA assay.

We observed:

1. an inverse correlation between KRAS muta-
tions and CCDCé protein expression levels in
human colorectal carcinoma cancers and colon
and lung carcinoma cells

2. an increased CCDCé turnover in cells carrying
oncogenic KRAS mutations, in a GSK3b depen-
dent manner

3. a protection from ferroptotic cell death in
KRAS-mutated cancer cells, upon CCDCé6 loss
and consequent increase of the ETS1/ATF4 tran-
scriptional activity on xCT promoter

4. an increase of PDL1 levels in KRAS-mutated
cancer cells, upon CCDC6 loss.

In KRAS mutated cancers the CCDC6 increased
turnover determines tolerance to oxidative
stress and ferroptosis evasion, suggesting novel
treatment options.

The TGFf3R1 inhibitor Galunisertib
re-shapes the PDAC-TME by limiting
decidual-like natural killer cells
polarization
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Pancreatic ductal adenocarcinoma (PDAC) rep-
resents the third leading cause of cancer-relat-
ed deaths worldwide. Natural Killer cells (NKs),
innate immunity effector cells, play a crucial
role in immune cancer surveillance. PDAC cells
can escape NK elimination, inducing a pro-tu-
mor phenotype, also restraining their cytotoxic
abilities.

Here we explored whether the pharmacological
modulation of TGFb1/TGFbR1 axis on PDAC cells
and Cancer associated Fibroblasts (CAFs) could
interfere with the generation of poorly cytotox-
ic decidual-like NK cells.

In-silico analysis and ELISA assays were used to
explore TGFB1 levels in PDAC patients compared
with healthy controls (HC), also evaluating their
impact on patients’ survival. Multicolor flow cy-
tometry was used to assess the phenotype of
circulating and tumor-infiltrating NK in PDAC
patients, compared to circulating NKs from HC.
Conditioned media (CM) from PDAC (BxPC3,
MIAPaCa2, PANC-1) cell lines and fibroblasts,
treated with GAL, was used to polarize NK cells,
and their phenotype and functions were evalu-
ated by multicolor flow cytometry. FC119 mu-
rine PDAC cells were orthotopically injected in
syngeneic C57BL/6 mice and the effects of GAL
treatment on NK polarization and PDAC TME was
evaluated.

In silico analysis showed higher levels of TGFB1
in PDAC patients than in HC, and TGFB1high/
TGFBR1high patients showed a worse outcome,
in term of OS, compared with TGFB1low/ TG-
FBR1low patients. The expansion of circulating
and tissue-infiltrating CD9+ NKs was observed in
PDAC patients, compared to HC. CM of PDAC
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cell lines and CAFs induced the CD9+ decidu-
al-like NK cells on circulating HC-derived NKs,
also dampening their cytotoxic abilities. GAL
treatment of PDAC cell lines and CAFs reduce
the ability of PDAC cells and CAFs to induce the
NK anergic phenotype, decreasing CD9+ NKs and
restoring their cytotoxic activities. In line, GAL
treatment in-vivo resulted in a decreased fre-
quency of CD9+ NKs, together with the induction
of M1 macrophages, and increase in IFNg pro-
ducing NK and CD8+ T cells.

Our results allowed the identification of decid-
ual-like NKs in PDAC patients and pointed out
the relevance of TGFB1/TGFBR1 signaling in
promoting the PDAC cell line/fibroblast mediat-
ed NK polarization toward the pro-tumor/aner-
gic phenotype. We also provide the rationale to
propose GAL as a dual targeting agent, able to
both limiting the generation of decidual-like NKs
and restoring NK anti-tumor activities in PDAC.
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following Platinum treatment and
epigenetic modulation

De Luca Michele

Unit of Integrated Biology of Rare Tumors,
Department of Experimental Oncology,
Fondazione IRCCS Istituto Nazionale dei Tumori,
Milan, Italy

Michele De Luca 1#, Francesca Basso 2#, Bar-
bara Belletti 2, Mario Paolo Colombo 3, Delia
Mezzanzanica 1, Elena Jachetti 3*, Gustavo Bal-
dassarre 2*

1 Unit of Integrated Biology of Rare Tumors and
3 Molecular Immunology, Dep. Experimental
Oncology, Fondazione IRCCS Istituto Nazionale
dei Tumori, Milan, Italy; 2 Division of Molecular
Oncology CRO National Cancer Institute, Avia-
no, Italy.

#Co-first authors | *Co-last authors

High Grade Serous Ovarian Cancer (HGSOC) is
still a challenging disease characterized by TP53
mutations in all cases and by defects in DNA
repair (dDR) in almost 50% of them. Debulking
surgery and platinum-based chemotherapy is
the standard of care. The recent introduction of
PARP inhibitors (PARPi) as first-line maintenance
treatment for patients with dDR has greatly
changed patients’ prognosis, but eventually re-
sistance occur.

dDRs alter immune response, suggesting that
tumor immune microenvironment (TiME) can be
exploited in HGSOC therapy. The G9a/GLP his-
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tone methyltransferase, overexpressed in HG-
SOC, negatively regulate gene expression, pro-
motes DNA damage repair and interferes with
the TiME. This study aims to dissect the role of
HGSOC TiME in response to PT and PARPi, and
the involvement of G9a inhibitors (G9ai) to har-
ness the TiME through combinatorial therapy.
TP53 and PTEN KO ID8 murine ovarian cancer
cells were injected i.p. in syngeneic C57BL/6
mice. 4 days after ID8 injection, mice were
treated with saline, PT, G9ai and their combo
three times/week and sacrificed at 11 or 21 days
of treatment. Treated tumor-free mice were
used as control. Flow cytometry analysis of asci-
tes, spleen, lymph nodes and bone marrow was
performed to assess modulation of myeloid and
lymphoid cell populations.

No significant differences were noted in tu-
mor-free mice receiving the different treat-
ments. In tumor-bearing mice, the major chang-
es were observed in ascites, whose volume was
reduced in the combo-treated mice. Most alter-
ations in TiME are noticeable at early treatment
and are related to the expansion of regulato-
ry T cells (Tregs), mast cells (MCs), and type 1
dendritic cells. Here, Tregs coproduce IL-10 and
IL-17. We also found an increase of Ki67+0X40+
CD8+T cells and Granzyme B producing CD49b+
NK, as if these cells are early activated after the
combo. No significant changes were observed in
the other tissues considered.

Conversely, immune cells are drastically re-
duced in combo treated mice at late time-point,
suggesting that early modifications can shape
tumor growth.

In our in-vivo model, the PT-G9ai combo therapy
shapes the TiME towards activation. The possi-
ble skewing of Tregs into a Th17-like phenotype
and the concomitant accumulation of MCs, that
can counteract Treg suppressive activity foster-
ing Treg-Th17 differentiation, suggest of deeply
investigating the MC-Treg-Th17 network in our
setting.
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In  oncogene-driven NSCLC, we previously
demonstrated that oncogene inhibition by tyro-
sine kinase inhibitors (TKIls) causes a reversal of
Warburg effect associated with increase of OCR
and apoptosis and decrease of ECAR and prolif-
eration. Unfortunately, these targeted therapies
led to the development of drug-resistant clones
and tumor regrowth. Here, we investigated a
combined therapeutic strategy based on target-
ing both the oncogene and glucose metabolism.
Due to their involvement as negative regulator
of apoptosis, we selectively targeted pyruvate
dehydrogenase kinases (PDKs), cancer overex-
pressed proteins that favour glycolytic pheno-
type.

H1993, H1975 and A549 NSCLC cells were treat-
ed with TKis (crizotinib, osimertinib or selume-
tinib, respectively) alone or in combination with
an inhibitor of PDKs, dichloroacetate (DCA).
Firstly, we characterized our cells with increas-
ing concentration of DCA to establish the opti-
mal working concentration for combined treat-
ment. Afterwards, to evaluate the potentiate
effects of drug combinations compared to TKls
alone, we investigated the expression levels
of phosphorylated forms of oncogene signaling
pathways and glucose metabolism, metabolic
phenotype switch (glucose, ATP or OCR/ECAR),
modulation of apoptotic and proliferation mark-
ers by mitochondrial membrane potential (MMP)
and cell cycle analysis, respectively, along with
the effects on cell migration by performing
wound healing assay.

Cells were treated with increasing concentra-
tions of DCA to test treatment efficacy through
the de-phosphorylation levels of its direct ef-
fector (PDH), decrease of glucose consumption
and increase of oxidative phenotype. A signifi-
cant decrease of glucose consumption and a
significant increase of ATP production in com-
bined treatment compared to TKIl-treated and
control cells was observed. Moreover, qualita-
tive and quantitative analysis of MMP indicate
a significant increase of apoptosis in combined
samples compared to TKl-treated and control
cells, data confirmed by expression levels of
apoptotic markers. Finally, combined treatment
also significantly affects cell cycle and reduces
cell migration. Our data demonstrate that com-
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bined treatment increases apoptotic response,
affects cell cycle and also decreases cell migra-
tion ability thus affecting tumor response using
half dose of TKI in combined samples. The major
translational relevance of this study is to exploit
this target for innovative and new therapeutic
strategies in NSCLC patients.
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Cyclin-dependent kinase 4/6 inhibitors (CDK4/6i)
are part of the standard therapy for patients
with hormone receptor-positive metastatic
breast cancer (MBC). Since their discovery, sev-
eral challenges regarding their clinical benefit
have still to be faced, such as the overcoming of
acquired resistance and the need for predictive
biomarkers of response. Downregulation of miR-
223 is an early step in BC and is also involved
in the response to the CDK4/6i palbociclib. To
dissect how miR-223 may regulate the response
to CDK4/6i and evaluate its role as biomarker to
predict response, we evaluated miR-223 levels
(3p and 5p strand) in primary tumors from MBC
patients who were sensitive or resistant to pal-
bociclib. We generated 5p-overexpressing cells
and characterized their growth and response to
palbociclib. Finally, we used NSG mice to evalu-
ate tumor growth and response to palbociclib of
5p-overexpressing cells, compared to controls.
We observed that 5p levels were significantly
higher in primary tumors of MBC patient sensi-
tive to CDK4/6i. In vitro, 5p cells were more sen-
sitive to palbociclib and to the other CDK4/6i,
displaying also downregulation of stemness abil-
ities, EMT features and secretion of inflamma-
tory cytokines, in comparison to control cells.
Activation of STAT3 pathway, a common mech-
anism of palbociclib resistance, was reversed in
5p cells, both at basal level and under palbo-
ciclib. Combining STAT3 inhibition with palboci-
clib led to increased sensitivity and reduction of
EMT markers. Moreover, 5p cells were also more
sensitive to endocrine therapy and again down-
regulation of STAT3 was mediating this effect.
Inhibition of STAT3 under tamoxifen treatment
sensitizes control cells. Finally, we investigated
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tumor onset, growth and response to palboci-
clib in vivo. While we did not find differences
in terms of onset and growth between control
and 5p cells, they displayed a strong difference
under treatment, with higher sensitivity of the
tumor response by 5p cells.

Our project tries to fill the unmet need for pre-
dictive biomarkers of CDK4/6i response. The
data presented here demonstrate that miR-
223-5p regulates both palbociclib and tamoxi-
fen sensitivity, stemness abilities and EMT in
luminal breast cancer cells. These miR-223-5p
effects were mediated by STAT3 signaling path-
way, suggesting the potential use of a therapeu-
tic combination of CDK4/6i with STAT3i for those
patients who experience resistance to CDK4/6i,
with high STAT3 activation.

Circulating hallmarks of
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line PD-(L)1 inhibitors alone or in
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Hyperprogressive disease (HPD) has been de-
scribed in =14% of NSCLC patients (pts) upon
single-agent PD-1/PD-L1 inhibitors (SA-ICI) and
has not been reported upon platinum-based
chemotherapy (PCT) and ICI combinations. So
far, no predictive biomarkers are available for
HPD early detection.

In NSCLC pts treated with 1st line single-agent
ICI or PCT-ICI, HPD was defined as delta tumor
growth rate (TGR) >50% and/or TGR ratio >2.
Circulating low density neutrophils (LDNs) were
assessed by flow cytometry on PMBCs. LDNs were
defined as CD66b+CD15+ cells among CD11b+
PBMCs and immature subtypes as CD10- LDNs.
The LDNs predictive role was assessed by Youd-
en’s test. Single-cell RNA-sequencing was per-
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formed on 14 PBMC samples (6 HPD, 8 PR) using
Seurat and harmony R packages. Cell types were
identified though AUCell R package and manu-
al curation. The differentiation in trajectories
within the HPD cell dataset was described with
Monocle3.

144 NSCLC pts were included: 75 treated with
SA-ICI, 69 with PCT-ICI. In the SA-ICI cohort, HPD
occurred in 8 (11%) pts. Immature circulating
CD10- LDNs were significantly higher at base-
line in HPD [median: 39.3, interquartile range
(IQR): 28.7] versus progressive disease [median:
7.4, IQR: 14.9, p<0.01] or partial response (PR)
[median: 3.7, IQR: 12.6, p<0.01]. Circulating
CD10- LDNs were associated with HPD [odds ra-
tio (OR): 1.17, 95% CI: 1.06; 1.29], with a good
prediction capability [cross-validated AUC 0.97
(95%Cl: 0.94;1.00)]. A 30.5% cut-off value for
CD10- LDNs was identified to discriminate HPD
from others. In the PCT-ICI cohort, 14 pts had
circulating CD10- LDNs >30.5%, being at high
risk of HPD. However, no HPD was observed with
PCT-ICI and dynamic evaluation in HPD high risk
pts showed 52.3% (IQR: 28.4) reduction in CD10-
LDNs upon PCT-ICI, suggesting that PCT prevents
HPD by reducing immature LDNs.

At sc-RNA-seq level, LDNs from HPD pts had
increased expression of IL-1 receptor type-ll
(IL1R2) versus PR (log2FC=0.7, p<0.01), in line
with an emergency granulopoiesis occurring in
HPD. Furthermore, higher proportion of senes-
cent T-cells was observed in HPD versus PR (log-
2FC=0.65, p<0.01), and genes associated with
T-cells senescence were significantly modulated
along the pseudotime trajectory (p<0.01).

In HPD an opposite maturation drift occurs in
circulating LDNs compared to T-lymphocytes. In
particular, immature neutrophils and senescent
T-cells identify high risk HPD pts, who should be
addressed to 1st line PCT-ICI.

CRISPR/Cas9 screens nominate LIG1
as PARPI sensitizer in castration-
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PARP inhibitors (PARPi) have received regulatory
approval for the treatment of several tumors,
including prostate cancer (PCa), and demon-
strated remarkable therapeutic potential for
castration-resistant prostate cancer (CRPC) pa-
tients characterized by defects in homologous
recombination repair (HRR) genes. Yet, clinical
trial results suggest that further improvements
are possible, for instance, in patients’ enrol-
ment criteria. Notably, a subset of biomark-
er-negative patients benefits from PARPi-based
treatments (alone or in combination with AR sig-
naling inhibitors). In this context, we aimed to
identify and characterize low-frequency DNAre-
pair gene (DRG) alterations that could represent
potential novel biomarkers for CRPC therapy.
We performed CRISPR/Cas9 genotoxic screens in
PCa cell lines treated with PARPi, using a cus-
tom sgRNA library targeting 356 DRG to identify
genes associated with treatment sensitivity and
validated nominated hits through survival assays
in PCa control and knockout cells. To assess the
clinical relevance and prioritize candidates, we
examined loss-of-function alterations in prima-
ry PCa (TCGA) and CRPC (SU2C-PCF) patient
samples. Moreover, we checked for apoptosis
induction and activation of specific DNA repair
pathways. Finally, we tested a pharmacological
inhibition-based approach and we used different
preclinical tumor models to confirm treatment
sensitization.

We identified 19 gene losses associated with sen-
sitivity to PARPi and validated LIG1, EME1, and
FAAP24 as synthetic lethal partners of PARP. We
further investigated LIG1, which is found mutat-
ed in 6% of CRPC patients. We detected induction
of replication stress, DNA double-strand breaks,
and apoptosis upon simultaneous inactivation of
LIG1 and PARP, and observed a reduction in cell
proliferation with their combined pharmacolog-
ical inhibition. Furthermore, we demonstrated
that the LIG1 inactivation sensitizes multiple
cancer cell lines, including lung, breast, col-
orectal, and additional prostate cells, and a PCa
mouse xenograft model to PARPi treatment.
Through our work, we identified LIG1 as a nov-
el vulnerability associated with PARPi sensitivi-
ty in multiple cancer models and we provided
initial evidence for a drug combination-based
approach. Moreover, our findings suggest the po-
tential of leveraging low-frequency aberrations
in DRG, beyond HRR genes.
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Immune checkpoint inhibitors (ICl), such an-
tibodies against PD-L1 and PD-1, have shown
effectiveness against a large number of cancer
types. The therapeutic efficacy of PD-1/PD-L1
inhibitors is high in patients with high PD-L1
expression. Recent data showed that targeting
extracellular Plasminogen Activator Inhibitor
(PAI-1) by its inhibitor tiplaxtinin (TPX) syner-
gizes with anti-PD-L1 checkpoint blockade in a
model of murine melanoma, improving the effi-
cacy of melanoma treatment. PAI-1 induced the
internalization of surface-expressed PD-L1, re-
sulting in the reduction of surface PD-L1. Bind-
ing of PAI-1 to uPA/uPAR complex results in the
recruitment of low-density lipoprotein receptor
protein 1 (LRP1), which also mediates PD-L1
internalization. Moreover, PD-L1 on exosomes
surface can inhibit antitumor immune respons-
es. We propose to inhibit PDL-1 endocytosis by
UPAR/LRP1 complex blockade to maintain high-
cell-surface levels of PD-L1 and to reduce the
expression of exosomal PD-L1.

A375M6 (metastatic melanoma cells) A549 (non-
small cell lung cancer cells) were treated with
tiplaxtinin to evaluate the modulation of TPX
treatment on exosomal PD-L1. uPAR/LRP1 inhib-
itors were synthetized starting from the binding
site of uPAR. 2D and 3D cultures from A375Mé
and A549 were treated with TPX and uPAR/LRP1
inhibitors.

Our results evidenced that in 2D and 3D cultures
PAI-1 inhibition by TPX and uPAR/LRP1 inhibitors
are able to block the PD-L1 internalization and,
consequently, to increase PD-L1 membrane lev-
els. Moreover, we demonstrated that exosomes
from treated TPX A375M6, A549 show a decrease
of exosomal PD-L1 levels, compared to untreat-
ed cancer cells.

These finding demonstrated that in 2D and 3D
cultures PAI-1 inhibition by TPX and uPAR/LRP-
1 complex inhibition result in a significant in-
crease in surface PD-L1 levels. In parallel, our
results evidenced that PAI-1 inhibition showed a
decrease of exosomal PD-L1 levels, opening the
way for new combined therapeutic strategies
with anti-PD-1/PD-L1.
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Intraperitoneal cellular immunotherapy with
CAR-redirected lymphocytes is an intriguing ap-
proach to target peritoneal carcinomatosis (PC)
from ovarian cancer (OC), which is currently
evaluated in clinical trials. PC displays a com-
posite structure with floating tumor cells within
ascites and solid-like masses invading the peri-
toneum. Therefore, a comprehensive experi-
mental model is crucial to optimize CAR-cell
therapies in such a peculiar environment.

Here, we explored the activity of cytokine-in-
duced killer lymphocytes (CIK), redirected by
CAR against mesothelin (MSLN-CAR.CIK), within
reductionistic 3D models resembling the struc-
tural complexity of both liquid and solid compo-
nents of PC.

MSLN-CAR.CIK were confirmed capable of in-
tense OC killing in both settings. In a “float-
ing-like” 3D context with floating OC spheroids,
both tumor localization and killing by MSLN-
CAR.CIK were significantly boosted by fluid flow.
In a “solid-like” context, MSLN-CAR.CIK were re-
cruited through the extracellular matrix on em-
bedded tumor aggregates, with variable kinetics
depending on the effector-target distance. Fur-
thermore, MSLN-CAR.CIK penetrated the inner
levels of OC spheroids exerting effective tumor
killing. Our findings provide currently unknown
therapeutically relevant information on intra-
peritoneal approaches with CAR.CIK, support-
ing further developments and improvements for
clinical studies in the context of locoregional
cell-therapy approaches for patients with PC
from OC.
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In the tumor microenvironment, the metabo-
lism of amino acids, particularly tryptophan,
is strongly associated with immune tolerance
and unfavorable outcomes. One of the enzymes
involved in tryptophan degradation, IL4i1, has
recently been identified as a crucial element
that shapes the tumor microenvironment to be
less resilient. 1L4i1 sustains a number of tumor
hallmarks, including immune suppression and
resistance to ferroptosis. However, the mecha-
nism and biology of IL4i1’s action are not fully
understood.

Single-cell analysis was performed on a poor-
ly immunogenic fibrosarcoma cell line 10 days
after tumor cell inoculation. Metabolite analy-
sis, derived from tryptophan degradation, was
conducted using mass spectrometry. To inves-
tigate IL4i1’s role in the myeloid lineage, Il4i1
flox mice were bred with specific cre mice for
enzyme deletion in macrophages and dendritic
cells. Lastly, bioinformatic RNA-seq data analy-
sis was carried out on a cohort of 231 patients
with various sarcoma subtypes.

Through single-cell RNA sequencing analysis, we
demonstrated that in the TME of a transplant-
able fibrosarcoma cell line, IL4i1 is exclusively
expressed in regulatory dendritic cells (mreg-
DCs). IL4i1+ mregDCs are characterized by the
expression of mature dendritic cell markers
such as CCR7 and Zbtb46. Moreover, we found
that the microenvironment is enriched with me-
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tabolites derived from tryptophan conversion
to I3P and 3-IAld by IL4i1. Il4i1-/- mice, when
inoculated with the fibrosarcoma cell line, dis-
play reduced tumor growth associated with an
increased CD8 T cell-mediated response. In-
terestingly, deletion of IL4i1 in mregDCs using
conditional models results in decreased tumor
cell growth and diminished IL4i1 product pres-
ence in the TME. Additionally, we demonstrated
that IL4i1 metabolites may actively contribute
to suppressing CD8 T cell response and confer-
ring resistance to ferroptosis in tumor cells. The
recent identification of AhR-expressing target
cells responding to IL4i1-produced metabolites
expands our understanding of how IL4i1 in select
myeloid cell subsets shapes a metabolic network
with profound effects on the TME and host an-
ti-tumor response. Moreover, identifying IL4i1 as
a negative prognostic factor in specific sarcoma
subtypes in the TCGA-SARC dataset further high-
lights its relevance in cancer contexts.

Our research highlights IL4i1 as a promising
therapeutic target in the intricate interplay be-
tween metabolism and cancer within the TME.
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Epidermal Growth Factor Receptor (EGFR) is one
of the most studied tyrosine kinase receptors.
The correlation between dysfunctional EGFR
signaling and cancer motivates academic inter-
est in this receptor. We propose a mathemati-
cal model of EGFR dynamics, focusing on ligand
binding, phosphorylation, ubiquitination, and
trafficking.

The model extends the one introduced in [PMID:
26264748] and comprises two components. The
first one, the extended Early Activation Model,
describes the receptors binding to EGF, confor-
mational changes of receptors, recruitment of
adaptors, phosphorylation of the nine tyrosine
sites, and ubiquitination of the receptor. The
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second component consists of the trafficking
laws describing internalization (via three path-
ways: constitutive, Clathrin Mediated Endocy-
tosis, and Non-Clathirn Endocytosis), recycling,
degradation, and synthesis of receptors.

The overall model is a system of Ordinary Dif-
ferential Equations governing the evolution of
the amount of EGF (both in the medium and in
the endosomes), the amount of two molecular
players involved in receptor ubiquitination (Cbl
and Grb2), and the number of receptors in the
various configurations, resulting in about 12k
variables.

The model parameters were successfully cali-
brated and validated to reproduce the dose-re-
sponse curve of EGFR phosphorylation and ubig-
uitination [PMID: 26264748], the recycling and
degradation rates of EGFR [PMID: 18694561],
and the endocytotic rate [PMID: 6279628] in dif-
ferent experimental scenarios.

We then used the model to predict the varia-
tion of the endocytotic rate in non-physiological
conditions. For instance, the model accurately
predicted the experimental outcome in the cas-
es of receptor knock-down and over-expression.
Our mathematical model proved to be able to
mimic experimental data and predict experi-
mental outcomes. This last aspect positions our
model as an essential tool to inform experimen-
tal design, helping in deciding which experi-
ments may be of scientific interest. Moreover,
the model could also be used to gain insight into
the role of receptor configuration in its fate and
signaling outcomes. To this aim, we are per-
forming a continuous refinement of the model
to support the computation of long-term predic-
tions to achieve biological-relevant predictions.
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Multiple Myeloma (MM) is the proliferation of
malignant plasma cells in the bone marrow
(BM), which is characterized by bone lesions and
increased adiposity. MM is both glutamine (Gl-
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n)-addicted and Gln-auxotroph, and the BM of
patients presents low-Gln/high-glutamate (Glu)
levels compared with pre-malignant stages.
These metabolic features force Glutamine Syn-
thetase (GS) expression in Mesenchymal Stromal
Cells (MSC) and impair their differentiation into
osteoblasts (OB), thus favoring bone lesions.
However, the metabolic interaction among MM
cells, MSC and the oversized adipocyte popula-
tion remain to be characterized and is investi-
gated here.

Primary human BM MSC from healthy donors and
human MM cell lines were grown in RPMI1640
medium supplemented with 4mM Gln and 10%
FBS. MSC were incubated in adipogenic or os-
teogenic medium for 14 days. Gln secretion was
measured by mass spectrometry. 3H-Glu was
used to determine EAAT3 transporter activity.

In MM cells more than 50% of Glu directly de-
rives from Gln deamidation. However, MM cells
secrete substantial amount of Gln-derived Glu in
the extracellular space. MSC, but not OB, display
active Glu uptake and a sizable expression of
the EAAT3 Glu transporter. Consistently, public
transcriptional profiles of BM biopsies of healthy
donors or MM patients reveal that the expres-
sion of EAAT3 is higher in MSC compared to OB.
In Gln-free conditions MSC produce and secrete
higher amount of Gln than OB. In MSC, Gln se-
cretion is boosted by extracellular Glu supple-
mentation while it is hindered by either GS or
EAAT3 inhibitors. In co-cultures, MSC support
MM cell viability under Gln shortage, an effect
impaired by either the inhibition or the silencing
of GS or EAAT3 in MSC. Lastly, in MSC incubated
in adipogenic medium, Gln deprivation induces
a nutritional stress response, increasing lipogen-
esis and the expression of the adipocyte markers
PPARG, LEP and ADIPOQ.

These data point to the establishment of a mul-
ticellular, MM-driven metabolic pro-tumor BM
niche in which MM secrete Glu to sustain their
own growth thanks to the ability of MSC to re-
cycle MM-secreted Glu to synthetize Gln, thanks
to the activity of EAAT3 and GS. Moreover, MSC
differentiation is apparently skewed from osteo-
genesis to adipogenesis. However, several steps
of these deranged pathways are sensitive to
pharmacological inhibition and may constitute
novel therapeutic approaches to counteract MM.

Role of NSCLC-derived exosomes in
inflammation-driven cancer progression
and therapeutic resistance
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Exosomes are small lipid vesicles that originate
from different cell types and released in the ex-
tracellular space as molecular carriers mediating
cell-to-cell communication. Tumor derived exo-
somes (TEXs) may have a relevant role in cancer
progression through cross-talk with tumor micro-
environment (TME) and the immune system. Our
aim was to demonstrate that exosomes derived
from sensitive and resistant non-small cell lung
cancer (NSCLC) cells may have a pro-metastatic
function by carrying proteins related to cancer
invasiveness and induce immune suppression by
modulation of immune cells pathways. We also
planned to assess if these effects are amplified
through inflammatory mediators and in resistant
cells.

TEXs were isolated from NSCLC H1975, PC9 and
PC9 osimertinib Resistant cells (PC9 OR) using
differential ultracentrifugation technique and
the pro-inflammatory cytokine IL-18 was used
for treatment. Western blotting and FACS analy-
sis were performed to detect exosome markers
HSP70, CD9 and CD81 as well as the expression
of fibronectin and the immune-checkpoint PDL-
1. Furthermore, to detect the effect on immune
system modulation, we incubated the exosomes
with peripheral blood mononuclear cells (PB-
MCs) derived from NSCLC cancer patients

TEXs showed a mean size of 100-130 nm, were
positive for exosomes markers HSP70, CD9 and
CD81 and were able to promote cell migration.
High levels of fibronectin and PDL-1 were also
detected in exosomes and IL-1B8 treatment con-
tributed to increase such protein levels. Howev-
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er, the highest expression of PDL-1 and fibronec-
tin was found in TEXs derived from PC9 OR cells.
Accordingly, we found that exosomes released
from PC9 OR cells were able to increase the
mMRNA expression of PD1, CTLA-4 and FOXP3 in
PBMCs, along with an increase of IL-2, INF-y,
TGF-BR and TNF-a mRNA levels. Similar results
were also obtained with TEXs derived from IL-
18 stimulated cells. In addition, FACS analysis
showed that both exosomes isolated from IL-18
treated cells and PC9 OR cells caused a reduc-
tion of the CD3+ T cell population in PBMCs.
Our findings indicated that TEXs from resistant
cells are able to carry proteins into the extracel-
lular space that may promote metastatic niches
formation and induce stronger immune suppres-
sion compared to TEXs from sensitive cells. We
also demonstrated that IL-18 stimulation may
induce release of exosomes with similar proper-
ties to those isolated from OR cells.
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Familial Adenomatous Polyposis (FAP) is a he-
reditary autosomal-dominant condition caused
by germline inactivating mutations in the Ade-
nomatous Polyposis Coli gene (APC). Individuals
with FAP develop multiple adenomatous polyps
in the colon that, if not treated, progress to
cancer (CRC). There are no preventive recom-
mendations for subjects with FAP.

In a non-randomized pilot study on subjects with
FAP we demonstrated that a 3-month dietary in-
tervention based on principles and recipes of
the Mediterranean diet is effective in improving
markers of intestinal and systemic inflamma-
tion, and in regulating the expression of miR-
NAs and genes with inflammatory, oncogenic or
tumour-suppressor activities (PMID: 34253565,
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PMID: 38422953). Bioactive molecules found in
food may mediate these effects. Based on food
frequency diaries, we found that the dietary
intervention increased consumption of the an-
ti-inflammatory molecules Quercetin (QER),
Epigallocatechin gallate (EGG) and Fisetin (FIS).
To assess whether these molecules may help
prevent CRC development by interacting direct-
ly with tumour cells, we generated organoids
(PDOs) from polyps of FAP patients and tested
whether QER, EGG and FIS had an effect on their
growth.

Three PDO lines with different APC mutations
were developed from polyps obtained from FAP
patients after prophylactic colectomy. Cells
were isolated from the tissue and grown in cul-
ture media containing combinations of growth
factors to mimic different niche factors condi-
tions and determine optimal cell culture media
composition. PDOs were incubated with differ-
ent concentrations of QRN, EGG and FIS, and
cell viability was determined after 72h.

Three PDO lines with different APC mutations
were developed (FAP16, FAP21 and FAP25). All
three molecules had a cytotoxic effect on the
three PDO lines, which contrasts with their re-
ported low toxicity on normal cells. FIS was the
most active, decreasing PDOs viability by 49.9%,
24.8% and 74.0% in FAP16, 21 and 25 respective-
ly, at the lowest concentration tested (20uM).
Considering the cytotoxic activity of QRN, EGG
and FIS on PDOs, the dietary intervention has
great potential in reducing CRC risk. Moreover,
the diet can be safely modified to include larger
amounts of these molecules. This highlights how
the host can beneficially manipulate the local
environment through diet.
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Malignant melanoma (MM) represents a formi-
dable clinical challenge, necessitating advance-
ments in both diagnostic markers and therapeu-
tic targets. Desmocollin-3 (DSC3), a member of
the desmosomal cadherin family, has emerged
as a potential player in epithelial-mesenchy-
mal transition (EMT)-driven tumorigenesis. This
study aims to elucidate the functional and clin-
ical significance of DSC3 as a diagnostic marker
and therapeutic target in MM. Through compre-
hensive analyses of DSC3 expression in melano-
ma cell lines and patient samples, coupled with
transgenic models for genetic screening and
whole-exome sequencing, we seek to uncover
the role of DSC3 in melanomagenesis.

We analyzed DSC3 expression in melanoma cell
lines and a cohort of 40 melanoma patients to dis-
cern its involvement in melanomagenesis. Trans-
genic models were employed for genome-wide
genetic screening to investigate the function-
al and clinical implications of DSC3 in human
melanoma samples. Additionally, whole-exome
sequencing was conducted in advanced melano-
ma cell lines before and after DSC3 knockdown
to examine the mutational landscape of DSC3
during melanogenesis. In silico mutation analy-
sis was performed to identify pathogenic muta-
tions affecting DSC3 function.

Our gene and protein analyses consistently re-
vealed DSC3 downregulation in melanoma, par-
ticularly in the metastatic stage, with significant
implications for disease severity and clinical
outcomes. Lower DSC3 levels correlated with
poorer overall survival and were associated with
key metastatic biomarkers such as NRAS and
BRAF. In vitro studies demonstrated that DSC3
downregulation promoted tumor cell scatter-
ing, invasion, and migration, thereby enhancing
EMT-driven tumor progression and metastasis.
Whole-exome sequencing unveiled novel somat-
ic loss-of-function DSC3 mutations, suggesting
potential genetic drivers of melanoma patho-
genesis, particularly in the TGF-beta pathway.
This study underscores the diagnostic and ther-
apeutic potential of DSC3 in advanced melano-
ma. Targeting DSC3 mutations holds promise for
transcriptional-based therapies, providing new
avenues for precision medicine approaches in
melanoma treatment. By elucidating the role
of DSC3 in melanomagenesis, this research con-
tributes to our understanding of the molecular
mechanisms driving melanoma progression and
offers insights into novel therapeutic strategies
for combating this deadly disease.
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Lung cancer is one of the most frequently diag-
nosed malignancies among the population, with
non-small cell lung cancer (NSCLC) being its
predominant histological type. Clinical and pre-
clinical observations suggest that the progres-
sion and aggressiveness of non-small cell lung
cancer (NSCLC) depend, at least in part, on the
intricate interactions within the tumor microen-
vironment (TME). Cancer-associated fibroblasts
(CAFs) are crucial TME components promoting
a fibrotic milieu that shields cancer cells and
impedes therapy response. Pirfenidone (PFD)
is an antifibrotic drug targeting TGFB signaling,
known to inhibit CAFs differentiation and the
deposition of extracellular matrix (ECM) pro-
teins. This in vitro study investigates the impact
of PFD-altered TME on NSCLC survival markers,
including EMT, stemness, redox state, prolifera-
tion, and viability, unveiling potential therapeu-
tic targets in tumor-stroma crosstalk

CAFs, isolated from human NSCLC patients, were
exposed to PFD (1.5 mg/ml). Subsequently three
NSCLC cell lines, A549, H1975 and H1299 were
treated with CAFs-conditioned medium for 24
hours, and analyzed using real-time PCR, western
blot, immunofluorescence and flow cytometry

i) Cell viability assay showed a decrease in pro-
liferation in response to PFD-CAF-CM compared
to CAF-CM and correlates with the modulation
of Cyclin D1 and p21, involved in cell cycle reg-
ulation; ii) NSCLC cells exposed to PFD-CAF-CM
showed a downregulation of Nrf2 transcription
factor expression and an increase in the produc-
tion of reactive oxygen species; iii) Nrf2 showed
different subcellular localization in response to
CAF-CM; iv) NSCLC cells exposed to PFD-CAF-CM
showed a reduced clonogenic ability which was
dependent on Nrf2, as confirmed by the use of
specific inhibitor

Nrf2 plays a pivotal role in lung cancer pro-
gression, with constitutive activation promot-
ing pro-survival genes and cell proliferation.
We suggest that PFD exerts a complementary
unpredicted anticancer effect targeting Nrf2
pathway perturbating cancer cells-CAFs cross-
talk. Thus, Nrf2 will be used as a target for an-
ticancer treatment based on RNA technology in
accordance with $NextgenerationUE PNRR 2022
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Human cancer is often caused by dysfunctional
developmental pathways, but such mechanisms
do not always present clear opportunities for
therapeutic intervention. This is exemplified by
the Hippo tumor suppressor pathway, which is
composed of a kinase module that restrains the
transcriptional coactivators YAP/TAZ; a pathway
that becomes dysregulated in a wide array of
human cancers. Hence, YAP/TAZ hyperactiva-
tion is a tumorigenic mechanism and a potential
therapeutic target in oncology.

We developed a dual-guide CRISPR screen strat-
egy, that allows for the simultaneous target-
ing of pre-defined gene pairs. Using basic local
alignment, we paired paralogs within functional
domain classes and generated combinatoric sgR-
NA libraries targeting signaling, epigenetic and
transcriptional regulators. A total of 22 cancer
cell models were screened to robustly identify
redundant regulators.

In this study, we used our paralog co-targeting
genetic screening strategy to identify the kinas-
es MARK2/MARK3 as co-dependencies of YAP/
TAZ across diverse cancer contexts. We use
biochemical and epistasis experiments to show
that MARK2/3 phosphorylate and inhibit the ac-
tivity of the Hippo scaffolding component NF2,
which leads to indirect upstream control over
LATS1/2 activity. In addition, MARK2/3 directly
phosphorylate YAP/TAZ to shield these coacti-
vators from LATS1/2-mediated inhibition. The
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net consequence of this multi-level regulation
is that YAP/TAZ-dependent human cancers have
an absolute requirement for MARK2/3 catalytic
activity to sustain tumor cell proliferation and
viability. To simulate therapeutic targeting of
MARK2/3 in human organoid models and in vivo,
we adapted the EPIYA-repeat region of the CagA
protein from H. pylori as a catalytic inhibitor of
MARK2/3, which we show exerts anti-tumor ac-
tivity through modulation of the Hippo pathway.
Together, these findings reveal MARK2/3 as a
catalytic requirement for YAP/TAZ function in
human cancer; targets that may allow for phar-
macology that restores Hippo pathway-mediat-
ed tumor suppression.
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Gut microbiota controls the response to immune
checkpoint inhibitors (ICls) and intestinal dysbi-
osis impairs the immunotherapy effectiveness.
Lungs harbor a resident microbiota, which plays
a role in regulating pulmonary immune toler-
ance. Lung microbiota is modified by the pres-
ence of tumor, but the effect of tumor-associat-
ed microbiota on ICls blockade efficacy remains
largely unexplored. We previously reported that
lung microbiota manipulation by antibiotics/
probiotics aerosolization reverts immunosup-
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pression and prevents melanoma and breast
carcinoma lung metastases. Here, we evaluate
if perturbing the tumor-associated microbiota
by aerosolized antibiotics can improve ICls ef-
fectiveness in mice bearing experimental lung
metastases.

C57BL/6 mice were intravenously (i.v.) injected
with LLC1 lung or MC38 colon cancer cells. Mice
were aerosolized with vancomycin (50 mg)/neo-
mycin (100 mg) (5 days/week) and/or intraper-
itoneally administered with anti PD-1 antibody
(200 pg/mouse twice a week), starting 7 days
after tumor injection. The antitumor immune
response was evaluated by measuring cytotoxic
activity of lung immune infiltrate and analyzing
the expansion/activation of immune cells in the
lungs and spleen by flow cytometry and single
cell RNA (sc-RNA) sequencing.

Antibiotics aerosol significantly reduced the
number of lung tumoral foci in both cancer
models. This reduction was associated with an
increased cytotoxicity of lung infiltrating im-
mune effector cells and a decrease of Tregs.
Myeloid-derived immune subsets were variably
modulated in each oncotype. Combination of
antibiotics aerosol with the anti PD-1 antibody
improved the anti-tumor efficacy of the ICI in
mice injected i.v. with LLC1 (p= 0,0255) or MC38
(p= 0,0002) cancer cells compared with mono-
therapy alone. In LLC1 tumor-bearing mice,
both Sc-RNA sequencing () and FACS analyses re-
vealed the reduction of Tregs and the expansion
of stem cell memory (SCM) T, iNKT and yo T cells
only in lung tumor tissues from mice treated
with antibiotics aerosol plus anti PD-1 antibody.
Expansion of SCM T and iNKT cells was also ob-
served in MC38 model and detectable in spleen
in both tumor models.

These results reveal that the modulation of lung
microbiota by aerosolized antibiotic may rep-
resent a strategy to reduce immunosuppression
and boost immune activation thus resulting in an
improved therapeutic response to ICls.
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While the interactions between glioblastoma
(GBM) and neurons can promote tumour pro-
gression, these interactions may affect choliner-
gic neuronal integrity, leading to dementia-like
symptoms. These symptoms often occur early in
GBM progression, before first diagnosis of GBM.
Although clinical and in vivo studies have sup-
ported these observations, the fundamental
mechanisms of these interactions remain ob-
scure. This study aims to determine the mecha-
nisms underlying the cellular effects of co-cul-
ture between cholinergic and GBM cells.

The retinoic acid-induced cholinergic-differ-
entiated SH-SY5Y cells were co-cultured with
LN-18 and T98G at serum-supplemented and
serum-reduced conditions, and were further
subjected to flow cytometry, JESS Western and
LC-MS/MS analysis.

Co-culture with GBM cells resulted in significant
reduction of soma diameter, neurite length and
arborization in cholinergic cells at both serum
conditions. Subsequent cytometry analysis re-
vealed significant increases in mitochondrial
membrane depolarisation and apoptosis in cho-
linergic cells following interactions with GBM
cells, but only at serum-reduced condition.
Interestingly, this was accompanied by upregu-
lation of autophagy markers in the co-cultured
GBM cells, without significant changes in cell
cycle and Ki67 level, suggesting that autopha-
gy induction during co-culture interactions sup-
ported GBM growth. Shotgun proteomic profiling
followed by PANTHER analysis of co-cultured
cholinergic cells showed upregulation of pro-
teins such as stress-related 60kDa heat shock
protein and apoptosis-related peptidyl-prolyl
cis-trans isomerase in cholinergic cells co-cul-
tured with both GBM cells. Furthermore, unique
proteins that are associated with apoptosis sig-
nalling, cytokine-mediated inflammation and
cytoskeletal regulation pathways were enriched
in the cholinergic cells co-cultured with LN-18
compared to cells co-cultured with T98G, cor-
roborating our previous data. Meanwhile, pro-
teins involved in cell cycle and PI3K pathways
were enriched in both co-cultured GBM cells.
Collectively, the present findings suggested that
co-culture at serum-reduced condition elicited
autophagic responses in GBM, leading to mor-
phological changes and inflammation-mediat-
ed apoptosis in cholinergic SH-SY5Y cells. This
consequently sustained GBM cell progression
through modulation of cell cycle and PI3K path-
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way-associated proteins. This study can contrib-
ute to future identification of early-detection
markers for GBM.
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In non-small cell lung cancer (NSCLC), unlocking
T cell responses by checkpoint inhibitors provides
benefits to only one-third of patients, driving
the need for innovative combinations to boost
response rates. Type 1 dendritic cells (cDC1) are
key regulators of anti-cancer T cells and recent
data suggest their potential in promoting anti-
tumoral immunity in lung cancer (Lopez et al.
Nat com 2024). Anti-tumoral immunity in tissues
occurs within organized structures called “im-
mune hubs”, whose structure and composition
are beginning to emerge. The role of cDC1 in the
formation and function of immune hubs in lung
cancer remains undefined. In this study we set
in place the methodology to address the spatial
organization and significance of cDC1-centric
hubs in lung cancer tissues across tumor stages,
employing transcriptional profiling and spatial
analysis techniques.

Here, we generated a unique model of experi-
mental NSCLC, KP-XCR1venus/+ (KP: KrasG12D;
P53fl/fl;XCR1Venus/+) that allows the precise
identification of the cDC1 compartment and its
visualization in tissues during oncogenic pro-
gression. Tumor development was induced in
KP-XCR1venus by Ad-Cre injection and tissues
were harvested at early (4 weeks, dysplasia) and
late (8 weeks, adenocarcinoma) stages, non-in-
duced mice were used as controls. Healthy and
tumor bearing lung tissues were harvested and
processed for flow cytometry analysis, tissue
immunofluorescence and RNA seq.

RNA seq analysis unveiled tumor stage-specif-
ic transcriptional changes in cDC1. Biological
processes indicate upregulation of interferon
signaling and cross-presentation at early stag-
es, which faded at late stages. Flow cytometry
analysis showed an increase in cDC1 numbers at
4 weeks and a decrease at 8 weeks paralleled
by upregulation of maturation markers (MHC-I,
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CD86, CD40) at early stages and a transition
to a more regulatory phenotype at late stages
(PD-L1/CCR7). Spatial analysis of tumor tissues
showed organized clusters of cDC1 in proximity
to T cells and B cells (recapitulating immature
and mature TLS) at early stages, which were lost
in advanced tumors.

Together these data identify two well-separated
stages during cancer evolution, corresponding to
“functional” and “dysfunctional “cDC1 states.
Incipient tumors trigger an increase in the den-
sity of immunogenic cDC1 in lung tissues and
spatial organization in clusters. At later stages,
the quality and quantity of cDC1 decline and
spatial organization into hubs is compromiseed.
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Uveal melanoma (UM) is the most frequent pri-
mary intraocular malignancy in adults. More
than 50% of the patients develop metastasis,
which are fatal within one year from the diag-
nosis. Despite UM shares the same cells of ori-
gin with cutaneous melanoma (CM), there has
been no comparable improvement in prognosis
and treatment of UM in recent years. Indeed,
UM patients carry activating mutations in GNAQ,
GNA11 and CYSLTR2, associated with second-
ary mutations in BAP1 and other genes, which
are not reported in CM. GNAQ and GNA11 genes
codify for G-protein subunits (Gaq and Ga11)
which are associated to CYSLTR2. The mecha-
nisms through which these mutations lead to
cancer are not fully understood, but recent re-
ports highlighted the link between mutations in
the Gaq and Ga11 subunits and the activation
of YAP signaling in UM development. However,
the mechanisms of YAP signaling activation are
still unknown. Our study aims at investigating if
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the tumor microenvironment (TME), especially
through its influence on CYSLTR2 by the primary
ligand leukotriene D4 (LTD4), might lead to the
activation of YAP signaling in UM.

We generated four zebrafish UM transgenic/mu-
tant lines which express GNA11Q209L in melano-
cytes under the mitfa promoter, combined with
mutations in Bap1, tp53, APC, or overexpressing
YAP and we established a xenograft assay and
a slice culture method to study the interaction
between tumor cells and the TME.

All four zebrafish UM models are characterized
by YAP signaling activation, enabling us to in-
vestigate it focusing on the microenvironment’s
involvement. We found that treatment with
LTD4 leads to increased expression of YAP target
genes in zebrafish UM, and nuclear translocation
of YAP in human UM cells, while its synthesis
inhibitor, Zileuton, decreased YAP target genes
expression. Moreover, the transplantation of
human UM cells treated with LTD4 in zebrafish
embryos supported longer cell survival and met-
astatic behavior in this in vivo assay. To identify
the cell population that in the UM microenvi-
ronment produces LTD4, we are using single-cell
RNA-sequencing.

Further analysis using the developed zebrafish
UM models and transplantation assays, will be
essential to clarify the role of the microenvi-
ronment in influencing YAP signaling activation,
particularly the LTD4-CYSLTR2 axis. Our study
underscores the importance of YAP in tumor
progression and provides a foundation for future
investigations into targeted therapies for UM.

The tyrosine phosphatase SHP2 is a
novel druggable target for anaplastic
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The tyrosine phosphatase SHP2 is a key trans-
ducer of various proliferative cascades, such as
the RAS/ERK pathway, in several types of tu-
mors. SHP2 blockade can affect cancer cell vi-
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ability and induce a remodulation of tumor mi-
croenvironment boosting anticancer immunity.
Moreover, SHP2 inhibition has proven effective
in reverting resistance to targeted therapies.
Anaplastic thyroid carcinoma (ATC) features
hyperactivation of the RAS/ERK pathway and is
therefore predicted to be sensitive to SHP2 in-
hibition. Here, we investigated the anticancer
effects of SHP2 blockade in ATC models.

Various ATC cell lines, including 8505c and
HTH-7 (human), and T683 (mouse), were used.
SHP2 blockade was obtained by using siRNA, or
competitive/allosteric inhibitors. SHP099 (al-
losteric) was selected for its superior activi-
ty compared to other drugs. Cell viability was
followed by MTT assay; epithelial-mesenchymal
transition (EMT) by marker expression, Boyden
chamber and scratch assay; stemness by marker
expression and spheroid formation. Immunoge-
nicity was defined by the increase of damage
associated molecular patterns (DAMPs): elF2a
phosphorylation, calreticulin (CRT) membrane
translocation, ATP and HMGB1 secretion. Total
ROS production was evaluated by FACS anal-
ysis. ML171 was used to block NADPH oxidase
complex. The activation of dendritic cells was
verified by phagocytosis assays and FACS analy-
sis. T683 tumor growth was induced into 129Sv
mice.

SHP2 blockade by SHP099 treatment or SHP2
siRNA significantly impaired ATC cell viability,
EMT and stemness features. SHP099, compared
to vehicle, significantly increased ATC cell im-
munogenicity, as shown by DAMPs induction and
dendritic cell phagocytosis and activation. These
effects were dependent on SHP099-induced ROS
production. SHP099 also inhibited the growth of
mouse T683 ATC into Sv129 syngeneic mice. The
analysis of tumor immune infiltrate showed a
significant increase in the cytotoxic/regulatory
NK and CD8+/CD4+ T lymphocyte ratio, but also
of myeloid-derived suppressor cells (MDSC), in
SHP099-treated mice vs controls.

Our data suggest that targeting SHP2 activity
inhibits various malignant features of ATC cells
and triggers an immunogenic cancer cell death
able to evoke an antitumor immune response.

New strategies to improve the
response of AML cells to treatments
by overcoming the protective effect of
bone marrow stromal cells
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In the past decades tremendous progress has
been achieved in the development and clinical
application of molecular targeted therapies for
Acute Myeloid Leukemia (AML). However, drug
resistance and relapses are still major issues
rendering the rate of cure unsatisfying. This is
mostly due to clonal selection and the protective
effect of the leukemic bone marrow microen-
vironment. We previously developed a strategy
based on a combination of drugs inducing pro-
teotoxic and oxidative stress. We demonstrated
that it efficiently leads to death of AML cell lines
and primary leukemic stem cells (LSCs) bearing
the mutation FLT3-ITD, both in vitro and in vivo.
However, bone marrow stromal cells (BMSCs)
protect AML cells by reducing the amount of ox-
idative stress generated by the treatment in a
co-culture system where the cells are in direct
contact. Our main focus is to investigate the
mechanisms contributing to the protective abil-
ities of the BMSCs. Furthermore, aiming to op-
timize the combination of drugs to increase its
translational potential, we are evaluating the
efficacy of combining induction of proteotoxic
stress with different drugs that are at the cut-
ting edge in clinical trials for AML, among which
the BCL-2 inhibitor Venetoclax.

We tested the sensitivity of FLT3-ITD+ AML cell
lines and primary LSCs to different treatments in
monoculture or in coculture with BMSCs, in 2D or
3D models. The 3D cultures provide more accu-
rate information into AML-stromal cell interac-
tions upon treatment. In parallel, we evaluated
the efficacy of the combination RBA plus Veneto-
clax in an in vivo orthotopic murine model of AML.
The combination of proteotoxic stress and Vene-
toclax is effective against FLT3-ITD+ AML cells
in vitro, overcoming the protection provided by
BMSCs in a coculture system, without affecting
BMSCs viability, and significantly prolongs the
life span of a murine model of FLT3-ITD+ AML.
Furthermore, our investigations on the crosstalk
between AML cells and BMSCs upon different
treatments reveal for the first time the involve-
ment of the transcriptional co-regulator YAP.
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We showed the efficacy of a new combined ther-
apeutic strategy based on proteotoxic stress and
the inhibition of the antiapoptotic protein BCL-2
and we found that YAP signaling is important for
the BMSCs to efficiently protect AML cells from
various treatments.

mSWI/SNEF-altered hepatocytes fate
towards HCC or iCCA is influenced by
liver microenvironmental stimuli
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Hepatocellular carcinoma (HCC) and intrahe-
patic cholangiocarcinoma (iCCA) are among the
most common and deadliest types of cancer
globally. These cancers are associated with low
survival rates due to a lack of reliable biomark-
ers for early diagnosis and effective treatment.
mSWI/SNF  chromatin remodelling complex-
es, also known as cBAF and pBAF, are large
multi-protein complexes that regulate nucleo-
some organisation and chromatin compaction in
an ATP-dependent manner. Several mSWI/SNF
subunits are frequently mutated in cancer, in-
cluding HCC and iCCA. Although HCC and iCCA
cases display similar genetic alterations, the
reasons for developing one tumor type over the
other remain unclear. Previous research suggests
that the liver microenvironment influences cell
fate. Our work explores the effects of mSWI/
SNF subunit loss in adult liver at homeostasis
and stress conditions to define novel environ-
mental stimuli impacting cell fate.

We generated tissue-specific, tamoxifen-induc-
ible mSWI/SNF chromatin remodelling (cBAF
and pBAF) deficient mice. To investigate the role
of these complexes in chronic liver disease we
challenged mice with modified diets. Collected
tissue samples were characterized by histolog-
ical and imaging analysis and RNA sequencing.
Under homeostatic conditions, cBAF and
pBAF-deficient mice do not show phenotypic al-
terations of liver architecture. On the contrary,
under chronic liver damage, knockout mice
show impaired liver regeneration, manifesting
large necrotic zones throughout the liver both
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in short and long-term experiments.

To better understand the effect of necrotic ar-
eas on the liver microenvironment, we analyzed
the composition of the liver non-parenchymal
cell population in cBAF and pBAF-deficient mice.
Notably, we observed alterations in immune cell
composition and fibroblast populations. Our pre-
liminary data suggest that the co-mutation of
cBAF and pBAF complexes might favour the for-
mation of iCCA by forming a necrotic microen-
vironment and altering the immune landscape.
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PC exhibits altered lipid metabolism, with ele-
vated expression of Fatty Acid Synthese (FASN)
enzyme, the rate-limiting step of de novo lipo-
genesis. FASN leads to the synthesis of saturated
and monounsaturated fatty acids, crucial for fu-
eling cancer cell growth.

AR activates sterol response element-binding
proteins (SREBPs), transcription factors that reg-
ulate lipid synthesis enzymes, including FASN.
Preliminary data show that pharmacologic FASN
inhibition decreases AR expression and its splice
variant AR-V7. We hypothesize that combining
FASN inhibition with AR-targeted therapy, spe-
cifically Enzalutamide (Enza), could enhance
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CRPC antitumor activity. Pre-clinical data led to
the design of a Phase | clinical trial to evaluate
TVB-2640 combined with Enza as a new treat-
ment approach for mCRPC.

PC cells (22Rv1 and LNCaP-95 with and without
lentiviral-mediated overexpression of AR-V7)
and MSK-PCa3 organoids were treated with FASN
inhibitor (TVB-2640), Enza, or the combination.
Cell growth and AR/AR-V7 expression were mea-
sured after treatment. LuCap 35 castrate-resis-
tant PDXs were implanted into 12 castrated SCID
mice and treated with Enza, TVB-2640, or the
combination. Tumor growth was measured af-
ter treatment. FASN, AR, and AR-V7 expression
was analyzed in metastatic tissue samples from
mCRPC pts using immunohistochemistry (IHC).
Combining the FASN inhibitor with Enza signifi-
cantly inhibited cell growth compared to either
drug alone in PC cells and CRPC organoids. The
combination downregulated AR-V7 and FASN.
The overexpression of AR-V7 in LNCaP-95 cells
partially rescued cell growth inhibition. The
drug combination also demonstrated a signif-
icant reduction in tumor growth compared to
either drug alone in LuCap 35 PDX tumors. Mul-
tiplexed fluorescent IHC analysis of 55 mCRPC
cases showed co-expression of FASN with AR
(87%) and AR-V7 (39%) in metastatic PC lesions.
A phase | clinical trial has commenced aimed at
determining the optimal and safest dose of TVB-
2640 combined with Enza in mCRPC pts.

De novo lipid synthesis inhibitors in combination
with AR-targeted therapy is a promising new ap-
proach to treating mCRPC.
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Patients Acquire The Decidual-Like
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Natural killer cells (NKs) are mediators of the
innate immunity involved in tumor elimination.
NK cells with altered phenotype and reduced an-
ti-tumor functions, have been found in different
solid tumors, including prostate cancer (PCa).
We characterized tumor infiltrating (TINKs) and
tumor-associated NKs (TANKs) in PCa patients
and seek for molecular pathways potentially in-
volved in the acquisition of the pro-angiogenic/
decidual-like phenotype.

PCa TINKs/TANKs were characterized by mul-
ticolour flow cytometry (FC) for decidual-like
surface markers (CD9, CD49a), compared to cir-
culating NKs from patients with benign prostatic
hyperplasia (BPH) and healthy controls. STAT3
activation was determined in circulating NKs
of PCa patients, by FC. The plasma of PCa pa-
tients and control was profiled for the presence
of STAT3 activating cytokines. Using a drug-re-
purposing approach employing the antipsychotic
agent Pimozide, we chemically modulated STAT3
activation in circulating NKs from PCa patients
and investigated their secretome changes, de-
granulation capabilities, and angiogenic activity
in vitro and in vivo, using the leech H. verbana,
as animal model.

PCa TINKs and TANKs acquire the CD9+CD49%a+
decidual-like  phenotype. Circulating CD-
56brightCD9+CD49a+ decidual-like NKs were
also present in the peripheral blood of BPH
subjects, but in a lower frequency, compared
to those from PCa TANKs. Plasma from PCa pa-
tients is enriched in IL-4, IL-6, CXCL8/IL-8 and
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IL-10, all cytokines able to activate the STAT3
signalling pathway and the exposure of cytolytic
NKs to the same cytokines increase the percent-
age of CD9+ NKs. We detected increased phos-
phorylation of STAT3 in PCa TANKs, compared
to NKs from healthy controls, that was reduced
following Pimozide stimulation for 24 hours, to-
gether with decreased capabilities of PCa TANKs
to secrete pro-angiogenic factors (CXCL8, IL-6),
molecules involved in monocytes recruitment/
M2-like macrophage polarization (CCL-2, CCL5,
GM-CSF, IL-10), increased production of anti-tu-
mor cytokines (IFN-g, TNF-a) and NK augmented
degranulation activity. Finally, PCa TANK expo-
sure to Pimozide resulted in decreased angio-
genesis in vitro and in vivo.

Our results provided evidence that STAT3 inhi-
bition can be envisaged as a potential strate-
gy to reduce the generation of pro-angiogenic/
decidual-like NKs, while contributing to NK cell
re-education in PCa.

TERRA- Rig-I-like receptor (RLRs)
mediated inflammation in a zebrafish
glioblastoma model
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Glioblastoma (GBM) is an aggressive brain tu-
mor with rapid growth, infiltrative behavior, and
treatment resistance. Despite being rare (15%
of primary brain tumors), it is the most com-
mon and aggressive in adults, with poor survival
rates (typically 12-15 months). Gaps in under-
standing GBM biogenesis and progression hinder
effective therapeutic options. Tumor heteroge-
neity complicates treatment strategy develop-
ment, with diverse cell populations, including
abundant microglia, suggesting that inflamma-
tion plays an important role. The RNA sensing
pathway, a crucial component of the innate im-
mune system, employs cytosolic receptors like
RIG-I, MDA5, and LGP2 to detect viral and en-
dogenous RNAs. These receptors belong to the
RIG-1-like RNA sensing pathway (RLR) and rely
on downstream components, like MAVS, to ac-
tivate interferon-mediated immune responses.
Dysregulated non-coding RNAs (ncRNAs), often
present in cancer, can impact RNA sensing, and
immune responses. Our Zebrafish glioblastoma
model employs the Alternative Lengthening of
Telomere (ALT) pathway, similar to 15% of hu-
man GBMs, and is classified as ALT-positive. ALT
tumors exhibit telomeric abnormalities and ele-
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vate expression of telomeric repeat-containing
RNA (TERRA). In our model downregulation of
TERRA with ASOs reduces microglia infiltration,
suggesting TERRA’s regulatory role in inflamma-
tion. Moreover, RNA-seq analysis indicates up-
regulation of the RLR pathway and inflammatory
markers in the model.

We studied TERRA-RLRs interaction in human
cancer cell lines using an innovative Proximity
Ligation Assay (PLA). To understand the role of
RLRs in brain tumor development we knocked
out members of the RLR pathway exploiting
CRISPR-Cas9.

We found that in cancer cell lines TERRA inter-
acts with MDA5, mainly in the cytoplasm, sug-
gesting a downstream activation of the signal.
Downregulation of MAVS or MDA5 in Crispant
larvae reduces microglia infiltration in tumors,
supporting the idea that this pathway is involved
in the regulation of inflammation in glioblasto-
ma. Besides microglia, KO of RLRs also reduced
the number of proliferating cells in the brain.
Further analyses of our model are needed to
clarify the role of RLRs and infiltrating microglia
in brain tumor development and progression. At
the same time, the ability of ncRNAs to activate
the RLR pathway in cancer deserves further in-
vestigation, as it may be the missing link be-
tween cancer development and sterile inflam-
mation.

Gut microbiome associations with
colorectal cancer in a pooled analysis of
3,512 individuals from 16 cohorts

Piccinno Gianmarco

Department CIBIO, University of Trento, Trento,
Italy

Kelsey N. Thompson 2,3,4, Paolo Manghi 1, An-
drew R. Ghazi 2,3,4, Andrew Maltez Thomas 1,
Aitor Blanco-Miguez 1, Francesco Asnicar 1, Ka-
tarina Mladenovic 1, Federica Pinto 1, Federica
Armanini 1, Giulio Ferrero 5,6, Sonia Tarallo
7,8, Long H. Nguyen 3,9, Yan Yan 2,3, Veronika
Vymetalkova 10,11,12, Mario Trompetto 13, Va-
clav Liska 12,14, Tomas Hucl 15, Pavel Vodicka
10,11,12, Beatrix Bencsikovd 16, Martina Car-
nogurskd 17, Vlad Popovici 17, Federica Mar-
morino 18, Chiara Cremolini 18, Barbara Pardi-
ni 7,8, Francesca Cordero 6, Mingyang Song 3,
Andrew T. Chan 3,9, Lisa Derosa 19,20,22, Lau-
rence Zitvogel 19,20,21,22, Curtis Huttenhower
2,3,4*, Alessio Naccarati 7,8 *, Eva Budinska 17
* Nicola Segata 1,23 *

1. Dep. CIBIO, University of Trento, Italy. 2.
Dep. Biostatistics, Harvard T.H. Chan School
of Public Health, Boston, MA, USA. 3. Harvard

41



Chan Microbiome in Public Health Center, Har-
vard T. H. Chan School of Public Health, Boston,
MA, USA. 4. Infectious Disease and Microbiome
Program, Broad Institute of MIT and Harvard,
Cambridge, MA, USA. 5. Dep. Clinical and Bi-
ological Sciences, University of Torino. 6. Dep.
Computer Science, University of Torino, Italy.
7. lIGM, c/o IRCCS Candiolo, Italy. 8. Candiolo
Cancer Institute, FPO-IRCCS, Candiolo, Italy. 9.
Clinical and Translational Epidemiology Unit,
Massachusetts General Hospital, Boston, MA.
10. Dep. Molecular Biology of Cancer, Institute
of Experimental Medicine of the Czech Academy
of Sciences, Prague. 11. Institute of Biology and
Medical Genetics, 1st Medical Faculty, Charles
University, Prague. 12. Biomedical Center, Fac-
ulty of Medicine in Pilsen, Charles University,
Prague. 13. Dep. Colorectal Surgery, Clinica S.
Rita, Vercelli, Italy. 14. Dep. Surgery, Universi-
ty Hospital and Faculty of Medicine in Pilsen,
Charles University, Prague, Czech Republic.
15. Dep. Hepatogastroenterology, Institute for
Clinical and Experimental Medicine, Prague. 16.
Masaryk Memorial Cancer Institute, Brno, Czech
Republic. 17. RECETOX, Faculty of Science, Ma-
saryk University, Brno. 18. Dep. Translational
Research and New Technologies in Medicine and
Surgery, University of Pisa, Italy. 19. Gustave
Roussy, Villejuif, France. 20. Faculté de Méde-
cine, Université Paris-Saclay, Kremlin-Bicétre,
France. 21. Institut National de la Santé Et de
la Recherche Médicale (INSERM) U1015, Equipe
Labellisée—Ligue Nationale contre le Cancer,
Villejuif, France. 22. Center of Clinical Investi-
gations for In Situ Biotherapies of Cancer (BIO-
THERIS), INSERM CIC1428, Villejuif, France. 23.
IEO, IRCCS, Milan, Italy

The gut microbiome has been reproducibly as-
sociated with colorectal cancer (CRC), but addi-
tional large-scale investigations are needed con-
sidering microbiome variability across primary
tumor location, tumor stages, and tumor-relat-
ed subspecies differences.

In this study, we sequenced five new internation-
al CRC cohorts (n=1,466, 4 from the ONCOBIOME
Consortium and one as part of the Nurses’ Health
Study Il). These were integrated with 11 available
CRC studies (n=2,046), totalling 3,512 metage-
nomic samples from controls, adenoma, and CRC
individuals. Information on staging and primary
tumor location was curated for the CRC cases in
the dataset. The microbiome composition and
gene-carriage was profiled via the bioBakery
tool suite, and analyzed with machine learning
and meta-analysis models, and strain-level dif-
ferences were determined via Anpan.

We improved over previous microbiome-based
CRC detection accuracy, reaching an average
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AUC=0.84 in a leave-one-dataset-out setting,
highlighting the importance of newly pro-
filed bacterial species such as Solobacterium
SGB6833 and distinct clades of Fusobacterium
nucleatum. In addition, we found specific gut
species that distinguished early versus late CRC,
such as Hungatella hathewayi, which was associ-
ated to stage Ill and IV, and Methanobrevibacter
smithii to stage IV, hinting at the presence of
heterogeneous microbial targets along the ad-
enoma-carcinoma sequence. The microbiome
composition of right-sided tumor patients was
enriched with oral-typical microbes and was dis-
tinguishable from left-sided cancer communities
(AUC=0.67). We further identified strain-specific
gene carriage and intra-species genetic differ-
entiation in common gut commensals, such as
Ruminococcus bicirculans and Faecalibacterium
prausnitzii, which displayed late-stage CRC-as-
sociated sub-clades.

This combined analysis of over 3,500 metage-
nomes from 16 international studies confirms
that the gut microbiome - with its recently un-
covered taxa and strain-level differences - can
be a valuable resource not only for CRC screen-
ing but also as a potential clinical target for CRC
progression.
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Glioblastoma (GBM) is the most heterogeneous
and invasive brain tumor in adults that almost
inevitably recurs, despite radical treatments. As
the bulk of the tumor is resected during surgery,
the recurrent tumor is driven by cells left be-
hind that are resistant to radio-therapy and che-
mo-therapy. As a result, only a minority of GBM
patients survive 5 years after diagnosis. In pre-
vious work, we developed a fluorescence-guided
multiple sampling (FGMS) scheme allowing an
objective identification of tumor areas, includ-
ing the surrounding brain microenvironment.
In particular, we identified and characterized
specific anatomical/functional areas, defining
the interface between the tumor and the nor-
mal brain parenchyma, namely the infiltrative
margin (IM), and the sub-ventricular zone of the
lateral ventricles. We showed that these areas
represent the source of GBM cells that seed the
recurrent tumor, thus they may hold the key to
identifying valid therapeutic targets.

By using our FGMS scheme, here we performed
single-cell/single-nucleus RNA sequencing and
functional phenotyping analysis of the IM in 15
GBM patients and analyzed the cellular compo-
sition compared to matched tumor mass and
histologically normal brain samples. Specifically,
we performed bioinformatic analysis to identi-
fy copy number variations, transcription factor
regulatory networks, cellular dynamics, differ-
entially expressed genes, and tumor-associat-
ed macrophage activation signatures, followed
by ligand-receptor predictions, spatial tran-
scriptomics, and experimental work to identify
IM-specific therapeutic targets.

Cell type/cell state annotation revealed that
the IM is a reservoir of heterogeneous tumor
cells and that the IM microenvironment is pre-
dominantly characterized by microglia and
pro-inflammatory cytokines. Specifically, our re-
sults show that: (i) tumor cells of the IM classify
as GBMnpc, GBMac, and GBMmes, but the GB-
Mopc state is not represented in this area; and
(ii) the IM microenvironment is characterized by
tumor supportive/M2-like microglia and by an
increased expression of IL7 and IL18.

We built a single-cell/single-nucleus RNA se-
quencing-based microenvironment landscape of
the tumor mass and the IM of 15 GBM patients
and used histologically normal brain samples as
a control. Single-cell interaction network anal-
ysis and functional phenotyping assays are on-
going to dissect the cross-talk between tumor
and immune cells in the IM and identify novel
therapeutic targets.

The Pezcoller Foundation Journal - June 2024

Enhancing sensitivity of Triple Negative
Breast Cancer to DNA Damaging
Therapy through chemical inhibition of
the m6A methyltransferase METTL3

Piscopo Fabio

Dep. Biology and Biotechnologies ‘Charles
Darwin’, Sapienza University of Rome, Italy

Bianca Cesaro 1, Alessia laiza 2, Marco Tarullo
2, Eleonora Cesari 3, Dante Rotili 4, Antonel-
lo Mai 4,5, Alberto Diana 6, Michela Londero 6,
Luca Del Giacco 6, Riccardo Masetti 3,7, Alba Di
Leone 3,7, Chiara Naro 3,8, Giulia Fontemaggi
9, Silvia Masciarelli 1, Claudio Sette 3,8, Fran-
cesco Fazi 1, Alessandro Fatica 2.

1 Dep. Anatomical, Histological, Forensic & Or-
thopedic Sciences, Section of Histology & Med-
ical Embryology, Sapienza University of Rome.
2 Dep. Biology and Biotechnologies ‘Charles
Darwin’, Sapienza University of Rome. 3 GSTeP
Organoids Research Core Facility, Fondazione
Policlinico A. Gemelli IRCCS, Rome. 4 Dep. Drug
Chemistry and Technologies, Sapienza Univer-
sity of Rome. 5 Pasteur Institute, Cenci-Bo-
lognetti Foundation, Sapienza University of
Rome, Italy. 6 Dep. BioSciences, University of
Milan, Italy. 7 Multidisciplinary Breast Center,
Dip. Scienze della Salute della Donna e del Bam-
bino e di Sanita Pubblica, Catholic University of
the Sacred Heart, Rome. 8 Dep. Neuroscience,
Section of Human Anatomy, Catholic University
of the Sacred Heart, Rome. 9 Oncogenomic and
Epigenetic Unit, IRCCS Regina Elena National
Cancer Institute, Rome, Italy.

Among the different types of breast cancer, tri-
ple-negative breast cancer (TNBC) displays the
most unfavourable prognosis and high risk of re-
currence. Conventional chemotherapy and DNA
damaging agents are the main treatment for this
cancer. Since TNBC presents high mé6A methyl-
transferase METTL3 activity, which correlates
with invasiveness and metastasis, we proposed
to evaluate the impact of m6A depletion through
METTL3 chemical inhibition using STM2457 small
molecule.

To assess the therapeutic efficacy of STM2457 in
triple-negative breast cancer, we employed both
in vitro and in vivo models. Proliferation, migra-
tion, and clonogenicity assays were conducted
on tumoral cell lines as well as non-tumoral con-
trols. Additionally, the effect of STM2457 was
evaluated in organoids to assess viability while
we considered migration in a zebrafish xeno-
graft model. Mechanisms underlying the ability
of STM2457 to inhibit cell survival were inves-
tigated through cell culture, qRT-PCR, Western
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blotting, and immunofluorescence analyses.
Here, we show that STM2457, a selective MET-
TL3 catalytic inhibitor, strongly affects TNBC cell
proliferation and migration in vitro and in vivo.
Moreover, STM2457 sensitizes tumor cells to
DNA damaging agents utilized in TNBC therapy,
such as platinum-salts and the PARP1/2 inhibi-
tor olaparib. Finally, we show that the catalytic
inhibition of METTL3 synergizes with DNA-dam-
aging chemotherapy in TNBC patient-derived or-
ganoids with wild-type BRCA1 and BRCA2 genes.
Taken together, our data suggests that incorpo-
rating small-molecule inhibitors of METTL3 into
standard treatment for TNBC holds significant
promise, opening avenues for innovative com-
bination targeted therapies. This approach has
the potential to enhance anti-cancer efficacy
and mitigate the risk of toxicities.

A fiber-rich diet perturbs the
microbiota-immune axis and thwarts
multiple myeloma progression

Policastro Anna

Cellular immunology Unit, Division of
Immunology, Transplantation and Infectious
Diseases, IRCCS Ospedale San Raffaele, Milan,
Italy

Laura Lucia Cogrossi 1,2, Matteo Grioni 1, Mar-
co Lorenzoni 1, Greta Meregalli 1, Paola Zordan
1, Benedetta Mattorre 1, Sofia Sisti 2,3, Mar-
ta Chesi 4, Leif P. Bergsagel 4, Nicola Clementi
2,3, Matteo Bellone 1

1 Cellular immunology Unit, Division of Immu-
nology, Transplantation and Infectious Diseases,
IRCCS Ospedale San Raffaele, Milan, Italy; 2 Vi-
ta-Salute San Raffaele University, Milan, Italy;
3 Laboratory of Microbiology, IRCCS Ospedale
San Raffaele, Milan, Italy; 4Mayo Clinic, Arizo-
na, USA.

Smoldering multiple myeloma (SMM) is a poten-
tially curable but mostly untreated, asymptom-
atic disease with an overall risk of progression
to incurable multiple myeloma (MM) at 10% per
year. Thus, a preventive treatment is urgently
needed for SMM patients. We previously estab-
lished a direct link between intestinal microbi-
ota, gut born Th17 cells and MM progression in
transgenic Vk*MYC mice that develop de novo
mMM. Similarly, bone marrow (BM) levels of IL-
17 appeared to predict evolution from SMM to
MM in humans. By breaking down dietary fibers,
gut commensals produce short-chain fatty acids
(SCFAs), which exhibit both local and systemic
anti-inflammatory activities, ultimately limiting
Th17 cell expansion. We hypothesized that a
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high-fiber diet beneficially impacts the microbi-
ota-immune axis, eventually preventing disease
evolution.

Congenic mice challenged with Vk*MYC-derived
mMM cells (t-Vk*MYC) and VK*MYC mice affect-
ed by an asymptomatic disease mimicking SMM
(mSMM) that, if untreated, invariably progress
to full-blown mMM, were administered either
high-fiber or standard diets. Mice were mon-
itored for disease progression and overall sur-
vival. Fecal 16S ribosomal RNA sequencing and
quantification of SCFAs by nuclear magnetic res-
onance (NMR) spectroscopy were performed to
assess the impact of diets on microbiota com-
position.

t-VK*MYC mice fed high-fibers exhibited de-
layed M-spike appearance and prolonged sur-
vival. In mSMM mice, high-fibers increased pro-
gression-free survival and prevented evolution
to mMM in more than 40% of the mice. Dietary
fibers also favored the expansion of SCFA-pro-
ducing bacteria and increased fecal SCFA con-
centration. Modulation of the gut microbiota
associated with limited expansion in the BM of
disease-induced Th17 cells and IL-6-producing
dendritic cells and a less immunosuppressive
tumor microenvironment as suggested by re-
duced frequency of monocytic-myeloid-derived
suppressor cells and exhausted T cells, and in-
creased IFNg+ T cells. Finally, administration
of butyrate to t-Vk*MYC mice reduced BM Th17
cells and delayed tumor progression, thus pro-
viding a mechanistic link between high-fiber
diet and beneficial effects on plasma cell ma-
lignancies.

These findings are the first in vivo demonstration
of the favorable effects exerted by plant-based
diets in limiting aggressiveness of plasma cell
dyscrasias, and strongly support the application
of dietary intervention to patients affected by
SMM.

Deciphering the role of Pinl in the
interplay between mechanical cues and
nuclear integrity in breast cancer

Renzi Anna

Cancer Cell Signaling group, ICGEB, Area
Science Park, Trieste, Italy

Bertolio R.(1,2) *, Rustighi A.(1,2)*, Renzi A.
(2), Triboli L.(1,2), Guissouegou Doubi M.(2),
Albano M.(1,2), Napoletano F.(1,2), Sommag-
gio R.(3), Benvenuti F.(4), Cancila V.(5), Rosato
A.(3), Tripodo C.(5,7), Scita G.(7), Foiani M.(7),
Piccolo S.(6,7), Del Sal G.(1,2,7)

1 Dep. Life Sciences, University of Trieste, Ita-
ly. 2 Cancer Cell Signaling group, ICGEB, Area
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Science Park, Trieste, Italy. 3 Istituto Oncolog-
ico Veneto I0OV-IRCCS, Padova, Italy. 4 Cellular
Immunolgy group, ICGEB, Area Science Park,
Trieste, Italy. 5 Tumor Immunology Unit, Dep.
Health Science, Human Pathology Section,
School of Medicine, University of Palermo, Italy.
6 Dep. Molecular Medicine, University of Padua,
Italy. 7 IFOM-ETS, the AIRC Institute of Molecu-
lar Oncology, Milan, Italy.

Biomechanical alterations characterize most
tumors and elicit cell responses contributing to
tumor progression. Transduction of mechanical
signals from the ECM to chromatin by cytoskel-
eton/Lamin nucleoskeleton connection allows
adaptation of nuclear envelope (NE) structure,
chromatin organization, and gene expression to
mechanical cues. In mechanically challenged
cells, lack of key mechanosensors causes NE/
DNA damage, with cytosolic leakage of DNA,
triggering cGAS/STING innate immunity path-
way.

We recently found that in normal cells, the pro-
lyl isomerase Pin1 plays a key role in the main-
tenance of NE and heterochromatin (HC), in re-
sponse to mechanical stress. Pin1 loss/inhibition
led to NE malformations, HC relaxation, causing
mobilization of transposable elements (TEs) and
DNA damage, which led to IFN-I induction and
cell death.

Cancer cells experience mechanical challenges
during tumor progression and mount a nuclear
mechano-protective response, whose failure
causes NE/genome damage, leading to cGAS/
STING/IFN-1 pathway activation, which pro-
motes immune surveillance. In cancer, Pint is
upregulated and amplifies tumorigenic path-
ways, while its depletion/inhibition curbs tumor
growth, sensitizing to therapies.

We posit that in cancer cells, Pin1 could main-
tain NE/genome integrity, and that Pin1 loss/
inhibition could cause NE/DNA damage and HC
relaxation leading to TE hyperactivity, thus acti-
vating cGAS/STING/IFN-I.

We assessed the role of Pin1 in mechanical re-
sponse of cancer cells, using breast cancer (BC)
cells 3D-cultured in matrices with defined com-
position and mechanical properties. Also, we
assessed the role of Pin1 in maintaining NE/ge-
nome integrity, generating Pin1 CRISPR KO BC
cells and mouse models, in which Pin1 can be
specifically knocked-out in cancer cells.

In mechanically challenged BC cells, Pin1 was
recruited to the NE and required to maintain NE
structure and HC condensation. Pin1 KO caused
NE ruptures, HC relaxation, TE upregulation,
DNA damage, and cGAS/STING/IFN-I activation.
In mouse models, Pin1 KO in cancer cells led to
cGAS/STING activation and immune cells infil-
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tration, with reduction of tumor mass. Impor-
tantly, similar effects were obtained with Pin1
inhibitors, which also synergized with ICB.

We have provided evidence that Pin1 could be
a key regulator of mechanoresponse in cancer
cells and treatment with Pin1 inhibitors could
sensitize BC cells to ICB.

Fgfr2 is required for Kras-driven
pancreatic tumorigenesis
Tonelli Claudia

Cold Spring Harbor Laboratory, Cold Spring
Harbor, NY, USA

Astrid Deschénes, Victoria Gaeth, Amanda Jen-
sen, Nandan Vithlani, Melissa A. Yao, Youngkyu
Park, David A. Tuveson

Lustgarten Foundation Pancreatic Cancer Re-
search Laboratory, Cold Spring Harbor, USA

Fibroblast growth factor/FGF receptor (FGF/
FGFR) signaling plays crucial roles in a multitude
of processes during embryonic development and
adult tissue homeostasis by regulating cellular
lineage commitment, differentiation, prolifer-
ation, and apoptosis of various types of cells.
The FGFR gene family consists of four members,
FGFR1 to FGFR4. FGFR proteins are tyrosine
kinase receptors with different ligand affinity
and cell lineage-specific expression. The down-
stream pathways include the Ras/Raf-mitogen-
activated protein kinase (MAPK), phosphatidy-
linositol-3 kinase (P13K)/AKT, phospholipase Cy
(PLCy), and signal transducer and activator of
transcription (STAT).

Dysregulation of the FGF/FGFR signaling path-
way has been recognized in a variety of human
diseases, including cancer. FGFRs are aberrantly
activated through mutations, gene fusions and
copy number amplifications in 5-10% of all hu-
man cancers and efforts to inhibit their func-
tions have led to the development of selective
and non-selective FGFR-targeted therapies.
This study aimed at investigating the contribu-
tion of FGF/FGFR signaling to pancreatic ductal
adenocarcinoma (PDA) development.

We analyzed FGFRs expression in organoid models
and specimens from normal, pre-cancerous and
cancerous murine and human pancreas tissues.
We employed mouse models of KrasG12D-driven
pancreatic tumorigenesis, organoids, including
new matched organoid models of pre-cancerous
and cancerous cells, and cell lines to investigate
the role of Fgfr2 in pancreatic metaplasia and
neoplasia.

We found that Fgfr2 was progressively up-reg-
ulated in pancreatic metaplasia, pre-neopla-
sia and neoplasia with classical differentiation
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and repressed in basal-like neoplasia by TGFB
signaling in both mouse and human. Using ge-
netic mouse models, we showed that Fgfr2 was
required for malignant transformation driven
by mutant Kras alone or in combination with
inflammation, but was dispensable for normal
pancreas recovery following injury. Further-
more, we revealed that Fgfr2 inactivation early
in pancreatic tumorigenesis extended the sur-
vival of these mice and affected the histological
differentiation of the tumors.

Together, our data have uncovered a novel role
for Fgfr2 in promoting pancreatic tumorigene-
sis, paving the way for future therapeutic ap-
plications of Fgfr2 inhibitors for the treatment
of PDAs.

Deciphering the immune landscape of
early triple negative breast cancer to
improve patient risk stratification

Tosi Anna

Immunology and Molecular Oncology
Diagnostics, Istituto Oncologico Veneto IRCCS

Davide Massa 1, Angela Grassi 2, Maria Vittoria
Dieci 1, 3, Antonio Rosato 1,4.

1 Dep. Surgery, Oncology and Gastroenterology,
University of Padova

2 Istituto Oncologico Veneto IRCCS

3 Division of Oncology 2, Istituto Oncologico Ve-
neto IRCCS

4 Immunology and Molecular Oncology Diagnos-
tics, Istituto Oncologico Veneto IRCCS

Unlike other breast cancer subtypes, there are
no approved targeted therapies available for
early-stage triple-negative breast cancer (eT-
NBC), thus still representing an unmet clinical
need. Beside the presence of tumor-infiltrating
lymphocytes (TILs), also their activation states
and spatial location contribute to clinical out-
come in TNBC. Indeed, some patients treated
with neoadjuvant chemotherapy (NACT) ulti-
mately relapse despite the presence of high

TILs. Spatial profiling of tumor microenviron-
ment (TME) can allow the identification of bio-
markers of therapy resistance to tailor treat-
ments in advance and maximize responses.
Formalin-fixed paraffin embedded (FFPE) di-
agnostic biopsies and residual surgical tumors
from eTNBC patients treated with NACT with
more than 5-year follow-up were collected. A
total of 41 samples (24 diagnostic biopsies and
17 residual diseases) were spatially profiled by
the GeoMx Digital Spatial Profiler to character-
ize the whole transcriptome within T lympho-
cytes, macrophages and tumor cells. The level
of each biomarker in biopsies was correlated
with pathologic complete response (pCR) at sur-
gery, while in residual surgical samples with the
recurrence of disease.

In pre-treatment biopsies from patients achiev-
ing the pCR we observed a positive enrichment
of several pathways related to immune activa-
tion, PD-1 signalling and collagen degradation
in CD3+ T lymphocytes, a negative enrichment
of NOTCH signalling in CD68+ macrophages, and
a positive enrichment of pathways associated
to MHC | Antigen Presentation and Interferon
Signalling, while a negative enrichment of IL-
7, NOTCH, Mitotic and several Metabolic path-
ways in cancer cells, as compared to patients
not achieving the pCR. In residual diseases from
patients without relapse we found a positive en-
richment of inflammatory signatures in T lym-
phocytes, a positive enrichment of oxidation
and Metabolic pathways while a negative en-
richment of TGF-b and NOTCH signalling in mac-
rophages, and, finally, the expression of genes
related to the extracellular matrix reorganiza-
tion and a negative enrichment of MET pathway,
IL-10, IL-4 and L-13 signalling in tumor cells, as
compared to relapsed patients.

As the spatial interrogation of the TME has
emerged as a potent tool for tumor immunopro-
filing, this study will provide a significant con-
tribution to the field, offering critical insights
into the complex and heterogeneous immune
landscape associated with eTNBC response/re-
sistance to therapy.
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Pezcoller Foundation - AACR
International Award for
Extraordinary Achievement in
Cancer Research 2024

This International Award was established in 1997 to annually recognize a scientist who has made a
major scientific discovery in basic or translational cancer research, continues to be active in cancer
research, has a record of recent noteworthy publications and holds promise for substantive contribu-
tions to progress in the field of cancer. Twenty-seven top international scientists have been awarded
so far and four of them have been subsequently awarded with the Nobel Prize, for the same moti-
vations.

De Lange is Leon Hess Professor, head of the Laboratory of Cell Biology and Genetics, and director of
the Anderson Center for Cancer Research at The Rockefeller University in New York.
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MOTIVATION

De Lange is being recognized for discovering
the molecular mechanisms by which telomeres
protect chromosome ends, characterizing the
function of the shelterin protein complex, and
demonstrating how loss of telomere protection
results in aberrant genomic integrity and tum-
origenesis.

De Lange’s research has brilliantly elucidat-
ed the role of telomeres—regions of repetitive
nucleotide sequences at the ends of chromo-
somes—in cancer onset and progression, mainly
through work that has defined the role of the
shelterin protein complex in protecting telo-
meric DNA by blocking DNA damage and repair
activity.

In 1995, through the use of elegant biochemistry
approaches, de Lange identified and cloned the
first telomeric mammalian protein of the shel-
terin complex (TRF1), defining its role in the in-
hibition of telomeric DNA elongation. Later, de
Lange identified four additional shelterin com-
plex proteins (TRF2, TIN2, Rap1, and TPP1)
that, together with TRF1 and POT1, are respon-
sible for telomere protection. Through a series
of groundbreaking experiments using murine
knockout models, de Lange and her collabora-
tors characterized the fate of telomeres lacking
one or more shelterin complex subunits, demon-
strating that cells perceive chromosome ends as
damaged DNA when shelterin is compromised,
as shelterin is able to inhibit six different DNA
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damage response mechanisms. De Lange’s re-
search showed that in the absence of shelterin,
there is aberrant double-stranded DNA damage
repair, resulting in the induction of cell death
and/or cellular senescence via the ATM and ATR
kinase signaling pathway.

In addition, de Lange and her collaborators
made a major molecular biology discovery with
the identification of the t-loop structure of
telomeres, whereby a single-stranded overhang
is inserted into the double-stranded repeat ar-
ray of the telomere. This structure protects the
telomere end from DNA damage responses, a
mechanism orchestrated by TRF2.

De Lange also uncovered a potential can-
cer-causing mechanism with the observation
that telomere shortening leads to genomic in-
stability in cells with mutations in TP53, a gene
that is mutated in half of all cancers. Given
that telomere lengthening can lead to cancer,
de Lange investigated and later found that the
POT1, TIN2, and TRF1 shelterin complex pro-
teins may help prevent cancer by blocking the
activity of the telomere-lengthening protein
telomerase.

Collectively, de Lange’s research has had direct
and profound clinical implications, highlighted
by one of her more recent discoveries that indi-
viduals with germline mutations in TIN2 are born
with extremely long telomeres and present with
an increased risk of developing cancer.
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Dr. Titia de Lange delivered the
Award Lecture at the AACR Annual
Meeting on April 7, 2024 in San Die-
go, California. From the left: past
Award recipients Dr. Tak W. Mak and
Dr. Alberto Mantovani, President
Dr. Galligioni, Dr. de Lange and Dr.
Robert Schreiber, Chairman of the
2023-2024 Selection Committee

Dr. de Lange’s Lecture during the
Award Ceremony in Trento, Italy,
on May 11, 2024

Dr. de Lange officially awarded du-
ring the Award Ceremony in Trento,
Italy, on May 11, 2024. From the
left: Dr. Philip Greenberg 2023-2024
AACR President, Dr. Gios Bernardi
Pezcoller Foundation President Eme-
ritus, Dr. Galligioni Pezcoller Foun-
dation President, Dr. de Lange 2024
Award recipient, Dr. Margaret Foti
AACR CEO.
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Call for Nominations for the 2025 Award

NOMINATION DEADLINE
FOR 2025 AWARD: SEPTEMBER 15, 2024

DESCRIPTION

The prestigious Pezcoller Foundation-AACR In-
ternational Award for Extraordinary Achieve-
ment in Cancer Research was established in 1997
to recognize a scientist of international renown
who has made a major scientific discovery in ba-
sic cancer research or who has made significant
contributions to translational cancer research.
Eligible candidates must continue to be active in
cancer research; have a record of recent, note-
worthy publications; and be conducting ongoing
work that holds promise for continued substan-
tive contributions to progress in the field of can-
cer.

The Award is intended to honor an individual sci-
entist. However, more than one scientist may be
co-nominated and selected to share the award
in the event that their investigations are inti-
mately related in subject matter and have re-
sulted in work that is worthy of the award and a
joint nomination.

The Award recipient will receive an unrestricted
grant, a commemorative award, and present a
scientific lecture in conjunction with the AACR
Annual Meeting immediately following their se-
lection. The Award recipient will also present
scientific lectures at the University of Padua and
at the University of Trento in Italy, just prior to
the official Award ceremony in Trento, Italy on
May 17, 2025.

ELIGIBILITY CRITERIA

Cancer researchers affiliated with any institu-
tion involved in cancer research, cancer med-
icine, or cancer-related sciences anywhere in
the world may be nominated. Such institutions
include those in academia, industry, or govern-
ment.

Individuals who have previously been awarded
the Nobel Prize in any category are ineligible to
receive this Award.

Institutions and/or organizations are not eligible
to receive the Award.

NOMINATION CRITERIA

Nominations may be submitted by any individ-

ual, whether an AACR member or nonmember,

who is currently or has previously been affiliated

with any institution involved in cancer research,

cancer medicine, or cancer-related sciences.

Self-nominations are prohibited.

Nominators must maintain strict confidentiality

of their nominations. Eligible nominations must

include the following:

» A nomination letter written in English (Max:
1,000 words), which comprehensively de-
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scribes the candidate’s major scientific dis-
covery in basic cancer research or significant
contributions to translational cancer research,
and the impact of these accomplishments on
the field. Letter must specifically outline the
candidate’s current research activity and indi-
cate how their research holds promise for con-
tinued substantive contributions to the cancer
field. All publications that directly support the
mentioned research accomplishments must be
referenced within the provided letter.

« Abrief scientific citation (Max: 50 words) high-
lighting the major scientific contribution(s)

justifying the award candidate’s nomination.

SELECTION PROCESS
« Eligible nominees will be considered by a
prestigious Pezcoller Foundation-AACR Inter-
national Award for Extraordinary Achievement
in Cancer Research Selection Committee con-
sisting of an international cohort of renowned
cancer leaders appointed by the AACR Presi-
dent in consultation with the Pezcoller Foun-
dation Council.
The Pezcoller Foundation-AACR Internation-
al Award for Extraordinary Achievement in
Cancer Research Selection Committee will
consider all nominations as they have been
submitted and are restricted from combining
submitted nominations, adding new nomi-
nees, or otherwise making alterations to any
submitted nomination.

» Once chosen, the primary and alternate award
recipient selections made by the Pezcoller
Foundation-AACR International Award for Ex-
traordinary Achievement in Cancer Research
Selection Committee shall be sent to the
AACR Executive Committee and the Pezcoller
Foundation Council for final consideration and
ratification.Selection of the Award recipient
shall be made on the basis of the candidate’s
scientific accomplishments without regard to
race, gender, nationality, geographic location,
or religious or political views.

For all information:
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Pezcoller Foundation
EACR Awards 2024

Since 2012, the Pezcoller Foundation and the European Association for Cancer Research, EACR, have
collaborated to support excellence in cancer research. Presently, three Pezcoller Foundation - EACR
Cancer Research Awards are made jointly by the two organizations, to celebrate academic excellence
and achievements in the field of cancer research. They are

» The Pezcoller Foundation - EACR Translational Cancer Researcher Award, to Young European re-
searchers

e The Pezcoller - Marina Larcher Fogazzaro - EACR Women in Cancer Research Award, to European
researchers who have demonstrated academic excellence and achievements in the field of cancer
research and who have, through leadership or by example, furthered the advancement of women in
cancer research.

» The EACR - Mark Foundation - Pezcoller Foundation Rising Star Award, to very promising, early
career cancer researchers (established in 2023 thanks to the new collaboration with the Mark Foun-
dation, USA)

Winners of the Pezcoller Foundation - EACR Awards

2024 Translational Cancer Researcher Award:

Elisa Oricchio

Swiss Institute for Experimental Cancer Research (ISREC), EPFL
Lausanne, Switzerland.

2024 Women in Cancer Research Award:
Maria Rescigno
Humanitas University e Humanitas Research Hospital, Milan, Italy.

2024 Rising Star Award:
Stamatis Papathanasiou
Institute of Molecular Biology (IMB) Mainz, Germany

The calls for Nominations for the 2025 Awards, are now open. Deadline: 12 September 2024: www.eacr.org
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The Pezcoller Foundation
- University of Trento
PhD Fellowships

The Pezcoller Foundation actively promotes and supports cancer research, with particular attention
to the local community of researchers.

The Pezcoller Foundation - University of Trento PhD Fellowships are 3-year fellowships for Italian
researchers (€25,000/year), awarded on a competitive basis in collaboration with the University
of Trento, Department of Cell, Computational and Integrated Biology (CIBIO), for cancer research
projects.

The recipients of the 2023-2026 PhD Fellowships are:

The Pezcoller Foundation -

The Pezcoller Foundation -

Marina Larcher Fogazzaro PhD Fellowship Casse Rurali Trentine PhD Fellowship
Elisa Marmocchi Fabio Mazza

Project “Development of immuno-oncology Project “Exploring the complex of
strategies for immunologically “cold” interactions between somatic and
tumors” coordinated by Prof. Andrea germline coding variants in cancer”

coordinated by Prof. Alessandro Romanel
(CIBIO Department) and Prof. Gianluca
Lattanzi (Physics Department, UNITN)

Lunardi (CIBIO Department)

Next call for application will open in 2026.
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The Pezcoller Foundation
- SIC Fellowships

The Pezcoller Foundation actively promotes and supports cancer research, with particular attention
to Italian young researchers, through the Pezcoller Foundation - SIC Fellowships, assigned every 2

years.

These are two-year fellowships, € 30,000/year, for researchers working in Italian institutions, award-
ed on a competitive basis in collaboration with the Italian Cancer Society. These are the recipients of
the 2023-2024 Pezcoller Foundation - SIC Fellowships:
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Alessio Biagioni, Universita di Firenze, Dipartimento di Medicina Sperimentale e Cli-
nica, with the research project: Hypoxia-induced lipid metabolism supports tumor
progression and angiogenesis in liquid and solid cancers

Andrea David Re Cecconi, Istituto Mario Negri, Milano, with the research project:
Musclin as a promising therapeutic option for cancer cachexia

Beatrice Foglia, University of Torino, with the cancer research project: Oncostatin
M and tumor inflammatory signature as prognostic markers of Nash-related HCC

Fabiana Conciatori, Istituto Nazionale Tumori Regina Elena Roma IRCCS, with the
research project: Characterizing IL-8/CXCR1-2 axis in tumor stroma-interactions in
genetically/molecularly defined CRC models

Federica Portale, Humanitas Mirasole Milano, with the research project: Dissection
of Natural killer cells dynamics and functions in prostate cancer

Luigi Ippolito, University of Firenze, with the cancer research project: Dissecting
the lactate-driven Discoidin Domain Receptor-1 activation in supporting prostate
cancer cells dissemination

Martina Di Modica, Fondazione IRCCS Istituto Nazionale Tumori Milano, with the
research project: Role of gut microbiota in Her2-positive breast cancer recurrence

The 7 recipients of the 2025-2026 Pezcoller Foundation - SIC Fellowships will be
announced at the 64" SIC Congress, in Milan, on September 25-27, 2024.

The Pezcoller Foundation Journal - June 2024

#UnNuovoDomani - Today’s research, tomorrow’s cure

Watch #UnNuovoDomani!
This video was created with the aim of spreading the value of scientific research,
particularly cancer research.

We organized a social experiment to observe the reactions of the people involved,
and raise awareness of the important issue of cancer research.

It is a powerful message that we hope will touch the hearts of many.
If you enjoyed the video and would like to help us spread the message,

please share it on your social media using the campaign hashtags:
#UnNuovoDomani and #FondazionePezcoller
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