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A.	Animal models  
	 of cancer	

A1

Exploring the mechanisms behind 
sex difference in muscle wasting 
during cancer cachexia: insights 
from two animal models

Barone M. 1, Lunardi M. 1, Re Cecconi A.D. 1, Palo F. 1, Pasetto 
L. 1, Cerruti F. 2, Cascio P. 2, Piccirillo R. 1

(1) Department of Neurosciences, Istituto di Ricerche 
Farmacologiche Mario Negri IRCCS, Milan - Italy, (2) 
Department of Veterinary Sciences, University of Turin, Turin - 
Italy

Cachexia is a highly debilitating syndrome, appearing in 60% of 
patients with colon cancer. Its main hallmark is the progressive 
muscle atrophy that leads to death because of cardiorespiratory 
collapse. No therapies are available to date. Several studies both 
in human and mice show that males are more prone than females 
to muscle atrophy caused by different tumors, including colorec-
tal cancer. We compared tumor growth and cachexia-related 
responses in male and female BALB/c mice subcutaneously in-
jected with colon adenocarcinoma C26 cells and C57BL/6J-Apc-
Min/+ transgenic mice of both sexes that develop multiple intestinal 
adenomas. The two models have different rates of tumor and ca-
chexia appearance and distinct genetic background that comple-
ment to each other. Tumors, muscles, spleens and reproductive 
organs were weighed and processed for further analyses. Estrous 
cycle was followed over time with vaginal smears. Interleukin-6 
(IL-6)/testosterone measurements on blood was made with Al-
phaLISA immunoassay or ELISA tests. Proteasome activity was 
evaluated on muscle extracts. C26 cells exposed to 17β-estradiol 
pre-treated or not with the antagonist of estrogen receptor  ful-
vestrant were analysed by qPCR for Il-6 expression. In both an-
imal models, cancer-bearing males display more/earlier muscle 
wasting than females. Muscle proteasome activity is enhanced 
only in cachectic males by almost two-fold and only when they 
were sexually mature. During cachexia hypogonadism appears 
earlier in males of both models. In particular, seminal vesicles of 
ApcMin/+ males were reduced in size by 30% at times when the 
weights of uteri of ApcMin/+ females were normal. The drop of 
testosterone mirrors the earlier hypogonadism of males, while 
the tumor-bearing females as long as they are “cycling” are more 
preserved from cachexia than males. Circulating levels of IL-6 
seemed increased by five-fold in C26 males than C26 females, 
even if not significant, and confirmed by increased spleen siz-
es of cachectic males that were five-fold bigger than spleens of 
C26-females. By analysing in vitro the possible anti-inflammatory 
effects of estrogens directly on C26 tumor cells, we found that 
17β-estradiol halved the expression of Il-6, while fulvestrant sur-
prisingly highly enhanced it by three-fold. The information gained 
through this study elucidates why muscles from males are more 
prone to atrophy and opens new insights to the design of thera-
pies suited for sex for colon cancer cachexia.

A2

Targeting RuvBL1 restores AMPK-
induced lipolysis, hampering mTOR-
driven MASH-HCC progression in 
mice.

Guida A. 1, Simeone I. 1, Papini D. 1, Polvani S. 1, Dragoni G. 1, 
Ceni E. 1, Picariello L. 1, Galli A. 1, Mello T. 1

(1) Department of Clinical and Experimental Biomedical Sciences 
“Mario Serio”, University of Florence, Florence, Italy. - Italy

High levels of the AAA+ ATPase RuvBL1 are found in various 
human cancers and its overexpression correlates with a worse 
prognosis in HCC patients. We previously found that RuvBL1 
haploinsufficiency impairs the PI3K/Akt/mTOR pathway in the 
liver. We thus hypothesized that targeting RuvBL1 could reduce 
mTOR-driven hepatocarcinogenesis in PTENhep-/- mice, a model of 
MASH progression to HCC.
Ptenhep-/- and Ruvbl1hep+/- mice were crossed to generate Pten-
hep-/-Ruvbl1hep+/- mice, which developed significantly less steatosis, 
fibrosis, and inflammation compared to Ptenhep-/- mice at 3 months 
of age. Ptenhep-/-Ruvbl1hep+/- mice aged to 15 months showed better 
survival and developed significantly less and lower-grade HCC 
than Ptenhep-/- mice. The mTOR lipogenic targets were similarly 
expressed in the two mice models. However, Ppara and its target 
CPT1 were increased in 3 months-old Ptenhep-/-Ruvbl1hep+/-. A sig-
nificant upregulation of key lipolytic genes, such as Cpt1a, Acadl, 
Acadvl and Ppara, was found by qPCR in Ptenhep-/-Ruvbl1hep+/- at 15 
months of age. The spontaneous and insulin-induced accumula-
tion of lipid droplets in PTENKO AML-12 cells was abrogated by 
the RuvBL1 inhibitor CB-6644. Coupled IP-MS analysis in AML-12 
cells revealed that RuvBL1 interacts with members of the lysoso-
mal AMPK complex. Furthermore, p-AMPK, p-ACC and p-RAP-
TOR were increased in Ptenhep-/-Ruvbl1hep+/- compared to Ptenhep-/-

mice. Inhibition of RuvBL1 activity by CB-6644 in WT and PTENKO 
AML-12 increased TFEB nuclear translocation and its transcrip-
tional activity, as well as PPARalpha transcriptional activity.
In the LIHC_TCGA cohort RUVBL1 expression significantly cor-
relates with hyperactivation of the PI3K-mTOR pathway. Consis-
tently, the bona fide mTOR target PPARG positively correlates 
with RUVBL1 while key regulators of lipid catabolism such as PPA-
RA, PGC1α, CPT1A and several Acyl-CoA-dehydrogenases were 
inversely correlated to RUVBL1 expression. Intriguingly, in human 
HCC RUVBL1 shows either a strong positive (PRKAA2, PRKAG1, 
PRKAR1B) or negative (PRKACA, PRKAA1, PRKAG2, PRKAB2) 
correlation with different catalytic, regulatory, and scaffolding 
subunits of the AMPK complex. 
In conclusion, RuvBL1 targeting reduces mTOR-driven MASH-
HCC progression in Ptenhep-/- mice, promoting the switch from 
mTOR-driven lipogenesis to AMPK-induced fatty acid catabo-
lism. Analysis of the LIHC_TCGA cohort suggests that RuvBL1 
may play a relevant role in the mTOR/AMPK switch also in human 
HCC.
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A3

Chicken embryo as an emerging 
experimental model for cancer 
imaging research
Ferrara Y. 1, Sarnella A. 1, Terlizzi C. 1, Albanese S. 1, Monti S. 
1, Truppa M.E. 2, Licenziato L. 1, Mancini M. 1

(1) Institute of Biostructures and Bioimaging - CNR, Naples - 
Italy, (2) University of Campania “Luigi Vanvitelli”, Naples - Italy

Introduction: The chicken embryo (EC) and associated chorio-
allantoic membrane (CAM) have emerged as a preclinical model 
for basic and translational cancer research, bridging the gap be-
tween in vitro and in vivo; without the need for ethical approval. 
Because EC is a naturally immunodeficient host, tumor cells and 
primary tissues can be grafted onto the CAM membrane with 
high efficiency and the advantage of no risk of rejection. In ad-
dition, CAM and EC are connected through an easily accessible 
circulatory system, which allows tumor cells to grow rapidly. The 
purpose of this study was to set up different tumor models and to 
evaluate the use of molecular imaging techniques such as ultra-
sound (US) and/or magnetic resonance imaging (MRI) to monitor 
their development and growth.
Material and Methods: Fertilized eggs were incubated at 37°C 
and 45% humidity (embryonic day 0; E0) in a specialized incu-
bator. At E7, the CAM was traumatised with a 1-cm-wide strip 
of sterile gauze and 2, 4, or 5x106 cells (100% matrigel/100 µL) 
were pipetted onto this region of the CAM. Different cell lines 
were used to establish the tumor model of lung, breast, colon 
and glioblastoma. Cancer growth was assessed by US (Vevo F2, 
Visual Sonics) using UHF57x MHz transducers and MRI (7T MR 
Solutions) using T2- and T1- weighted sequences, at different 
time points.  
Results: Here we described how to develop a new animal model 
that can be used to provide a time- and cost-efficient alternative 
to xenograft models in mice. Therefore, we monitored embryonic 
development by using US (B-mode and color doppler) and MRI. 
Then, we inoculated tumor cell lines and monitored the formation 
of the different tumor masses over the next 7 days. We observed 
different times of tumor development depending on cell lines and 
the number of inoculated cells. It was possible to observe the tu-
mor mass by bright-field microscopy, US and MRI.
Conclusions: The use of the EC and the high vascularity of CAM 
have numerous advantages, especially tumor formation in a few 
days instead of months, thus lending itself to development as a 
useful preclinical model. In this study, we describe the protocols 
and analyses for this new 3Rs-compliant model and the possibili-
ty of using it in preclinical studies using molecular imaging meth-
ods. Future goals will be to use the models obtained to perform 
longitudinal studies of new therapeutic regimens and to expand 
the number of imaging techniques applicable to the model.
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B.	 Antibody-Drug-Conjugates
B1

New targeted therapy based 
on antibody-cytokine fusion 
proteins reverts the barriers of 
immunological “cold” Pancreatic 
Ductal Adenocarcinoma
Caggiano A. 1, De Luca R. 2, Agostini A. 1, Piro G. 1, Puca E. 
2, Priori L. 1, Esposito A. 1, Ascrizzi S. 1, Neri D. 3, Corbo V. 4, 
Tortora G. 1, Carbone C. 1

(1) Medical Oncology, Department of Translational Medicine and 
Surgery, Catholic University of the Sacred Heart, Rome - Italy, 
(2) Philochem AG, Libernstrasse 3, 8112 Otelfingen, Switzerland 
- Switzerland, (3) Philogen Spa, Piazza La Lizza 7, 53100 Siena 
- Italy, (4) Department of Engineering for Innovation Medicine 
(DIMI), University of Verona, Verona - Italy

Despite immunotherapy has shown great potential for the treat-
ment of certain solid tumors, pancreatic ductal adenocarcinoma 
(PDAC) remains one of the biggest medical challenges. Unfortu-
nately, clinical outcomes achieved with immune checkpoint in-
hibitors in this context have been disappointing. The presence 
of a pronounced desmoplasia, accumulation of stroma, and the 
immunosuppressive environment limit the capacity to evoke a 
sustained immune anti-cancer response. Hence, there is a need 
of innovative therapeutic strategies which turn immunological 
“cold” into “hot” tumors, thereby favoring the antitumor activity 
of immunotherapy. Antibody-cytokine fusion proteins (ICK) rep-
resent an emerging class of biopharmaceuticals, capable of pro-
moting a significant influx of NK and CD8+ T cells into neoplastic 
masses, thus potentially reverting the barriers of immunological 
“cold” cancers. Here, we present the pre-clinical results obtained 
with EDB fibronectin-targeted immunocytokines against ortho-
topic 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 KPC06 (low-immunogenic) 
and KPC12 (non-immunogenic) models. The effect of EDB-ICK 
was evaluated in vitro through immunity-organoid interaction 
platforms with PBMCs isolated from syngeneic mouse models 
and 3D murine 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 or standard 
chemotherapy administered as single agents or in combination 
for two weeks and tumors volume was monitored by ultrasound 
imaging. Tumor samples collected after the treatments were 
characterized for tumor infiltrating immune cell components by 
bulk RNA sequencing and Stereo-seq, an innovative spatial tran-
scriptomics (ST) analysis. The results obtained were confirmed 
through immunofluorescence analyses. EDB-targeted immuno-
cytokines therapy could induce long-term complete responses in 
mice bearing orthotopic cold tumors. Immuno-infiltrate analysis 
and ST analysis of tumors demonstrated the ability of the immu-
nocytokines to dramatically modify the tumor microenvironment 
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 therapies for PDAC.
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C1

YAP/TAZ, MYC and EZH2 cooperate 
to suppress the expression of PTEN 
in lung cancer and to enhance 
tumorigenicity

Lo Sardo F. 1, Messina B. 2, Turco C. 1, Sacconi A. 1, Auciello 
F.R. 3, Pulito C. 1, Lev S. 4, Strano S. 5, Blandino G. 1

(1) Irccs Regina Elena National Cancer Institute, Uoc Ricerca 
Traslazionale Oncologica, Roma - Italy, (2) Irccs Regina Elena 
National Cancer Institute, Oncologia Medica 2, Roma - Italy, (3) 
Irccs Regina Elena National Cancer Institute, Uoc Epigenetica 
Diagnostica, Roma - Italy, (4) Weizman Institute Of Science, 
Department Of Molecular Cell Biology - Israel, (5) Irccs Regina 
Elena National Cancer Institute, Safu, Roma - Italy

PTEN (phosphatase and tensin homolog deleted in chromosome 
10) is a tumor suppressor gene found to be genetically deleted 
or downregulated in many cancer types. Loss of PTEN protein 
expression is frequently found in lung cancer while genetic al-
terations are less abundant. PTEN expression is regulated at 
multiple genetic and epigenetic levels and even partial reduction 
of its expression increases cancer occurrence. Given the onco-
genic impact of PTEN loss as a tumor suppressor, it is important 
to identify molecular mechanisms that maintain its low level in 
cancer cells.
In our lab, we found that YAP and TAZ are able to work together 
with EZH2 and MYC to transcriptionally repress onco-suppressor 
genes, including PTEN in NSCLC cells. We found that these pro-
teins form a nuclear complex involved in PTEN transcriptional re-
pression. In NSCLC patients, PTEN expression is negatively cor-
related to YAP/TAZ, EZH2 and MYC and low expression of PTEN 
is predictive of a poor prognosis especially at earlier stages of the 
disease. In NSCLC models in vitro, low PTEN expression contrib-
utes to the oncogenic signaling mediated by YAP/TAZ, MYC and 
EZH2. The combinatorial targeting of these latter strongly de-re-
presses PTEN expression, attenuates lung cancer cell growth, 
and prevents compensatory response activated upon single 
treatments. These findings highlight a novel axis to suppress key 
tumor suppressor genes and offer potential therapeutic strategy 
for lung cancer patients with low PTEN expression.  

C2

Comprehensive Gene Expression 
Analysis for Characterizing Male 
Breast Cancer Subtypes
Bucalo A. 1, Valentini V. 1, Conti G. 1, Porzio V. 1, Catanzaro G. 
2, Zanna I. 3, Calistri D. 4, Cortesi L. 5, D’Amati G. 6, Ferretti E. 
7, Silvestri V. 1, Ottini L. 1

(1) Department of Molecular Medicine, Sapienza University of 
Rome, Rome - Italy, (2) Department of Life Science, Health and 
Health Professions, Link Campus University, Rome - Italy, (3) 
Cancer Risk Factors and Lifestyle Epidemiology Unit, Institute 
for Cancer Research, Prevention and Clinical Network (ISPRO), 
Florence - Italy, (4) Biosciences Laboratory, Istituto Scientifico 
Romagnolo per lo Studio e la Cura dei Tumori (IRST) IRCCS, 
Meldola - Italy, (5) Department of Oncology and Haematology, 
University of Modena and Reggio Emilia, Modena - Italy, 
(6) Department of Radiological, Oncological and Anatomo-
Pathological Science, Sapienza University of Rome, Rome - Italy, 
(7) Department of Experimental Medicine, Sapienza University 
of Rome, - Italy

Male breast cancer (MBC) is a rare disease, and identifying spe-
cific molecular features in MBC is crucial for developing more 
effective clinical management for these patients. Transcriptome 
profiling is a proven strategy that can help identify and character-
ize breast cancer subgroups of biological and clinical relevance. 
In our previous study using RNA sequencing (RNAseq), we found 
that BRCA1/2 mutational status could impact MBC transcriptome 
profiles, highlighting potential differences in the molecular path-
ways underlying MBC pathogenesis. To validate these pathways, 
we performed a comprehensive gene expression analysis to 
translate the results into clinical decision-making.
RNA was extracted from 89 MBC cases, including 8 BRCA1 and 
16 BRCA2 carriers. This series was well characterized for key clin-
ical-pathologic characteristics, including hormonal status (e.g., 
ER). The analysis was conducted using the BC360 panel, which 
includes 776 cancer-related genes across 23 key breast cancer 
pathways, on the Nanostring SPRINT platform. Differential gene 
expression analysis comparing BRCA1/2 carriers with non-carri-
ers was performed using the R package DESeq2. Pathway-based 
gene enrichment analysis was carried out using the Database for 
Annotation, Visualization, and Integrated Discovery (DAVID) and 
Enrichr. An unsupervised clustering approach was used to identi-
fy subgroups with distinct gene-expression patterns.
A total of 176 differentially expressed genes were identified, with 
96 up-regulated and 80 down-regulated in BRCA1/2 carriers com-
pared with non-carriers. Pathway-based analysis revealed differ-
ent profiles between BRCA1/2 carriers and non-carriers in genes 
involved in PI3K-AKT and P53 signaling, cell division, and apoptot-
ic process pathways. Notably, CD274 (PDL1) and AURKA emerged 
as up-regulated genes in BRCA1/2 carriers compared with non-car-
riers. The unsupervised clustering approach revealed distinct MBC 
subtypes based on specific gene-expression patterns. For in-
stance, ER-related genes clustered into different groups according 
to the previously characterized ER status of MBCs.
In conclusion, these results suggest that this comprehensive 
gene expression analysis could be an effective method for iden-
tifying specific subgroups that could be translated into clinical 
decision-making. Further analyses are ongoing, focusing on com-
paring gene expression data with the molecular and pathologic 
characteristics of MBC tumors. 
Study supported by AIRC (IG28775) to L.O.
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C5

Regulation of USP1-deubiquitinase 
expression by platinum-induced 
DNA damage in ovarian cancer
Stefenatti L. 1, Nespolo A. 1, Scapin C. 1, Baldassarre G. 1, 
Sonego M. 1

(1) Centro di Riferimento Oncologico (CRO), Aviano - Italy

Background and purpose: Platinum (PT)-based chemotherapy is 
the first-line treatment for Epithelial Ovarian Cancer (EOC)  but 
development of a PT-resistant disease is a frequent event and 
predicts poor prognosis. Therefore, overcoming PT resistance is 
one of the main unmet clinical needs for EOC patients. 
The deubiquitinase USP1, involved in the regulation of DNA Dam-
age Response, is a key regulator of EOC progression. USP1 ex-
pression is regulated by PT-induced damage but it is not still clear 
how. Epigenetic modifiers, such as BET proteins represent poten-
tial mediators of EOC chemoresistance. Here, we have elucidat-
ed the role BET proteins, in the regulation of USP1 expression/
activity upon PT-induced DNA damage.
Material and Method: EOC PT-sensitive cells and their derived 
PT-resistant clones were used as cellular models. Cell viability 
assays were used to define cells sensitivity to PT and BET inhib-
itors (i.e.JQ1). ChIP, Luciferase assays, Western Blot and Real 
Time PCR analyses were used to validate if BRD4 regulates USP1 
transcriptional and/or protein expression, under basal condition 
or PT treatment and to assess whether this regulation on USP1 
promoter is direct.
Results: In both PT-sensitive and PT-resistant cells, USP1 mRNA 
expression significantly increased after PT treatment. Using a li-
brary of Epigenetic Modifier Drugs (EMDs) targeting six classes 
of epigenetic regulators to we found that BET inhibitors could 
modify USP1 expression in EOC cells. Among the different classes 
tested the EMDs targeting the BET (bromodomain and extra-ter-
minal domain) family proteins were the most active.  Among the 
four known BET members, (BRD2, BRD3, BRD4, and BRDT) we 
identified BRD4 as the one involved in USP1 transcription in basal 
condition and upon PT-treatment.  BRD4 binds the USP1 promot-
er and this binding is strongly increased after PT treatment while 
it decreases after BRD4 inhibition. This regulation has functional 
consequences since the BRD4 specific inhibitor JQ1 has a syner-
gistic effect with PT treatment both in PT-sensitive and PT-resist-
ant models. 
Conclusion: We identified BRD4 as a key regulator of USP1 ex-
pression both at basal condition and after PT treatment and as 
potential target to improve PT activity in EOC.

C6

The bromodomain-containing 
protein BRPF1: an estrogenic 
pathway modulator and a new 
actionable therapeutic target in 
luminal breast cancer 
Salvati A. 1, Giurato G. 1, Lamberti J. 1, Terenzi I. 1, Crescenzo 
L. 1, Melone V. 1, Palo L. 1, Giordano A. 1, Sabbatino F. 2, 
Roscigno G. 3, Quintavalle C. 4, Condorelli G. 4, Rizzo F. 1, 
Tarallo R. 1, Weisz A. 1, Nassa G. 1

(1) Laboratory of Molecular Medicine and Genomics, 
Department of Medicine, Surgery and Dentistry “Scuola Medica 
Salernitana”, University of Salerno, 84081, Baronissi (SA) - 
Italy, (2) Oncology Unit, Department of Medicine, Surgery and 
Dentistry “Scuola Medica Salernitana”, University of Salerno, 
84081 Baronissi (SA) - Italy, (3) Department of Biology, “Federico 
II”, University of Naples, Via Vicinale Cupa Cintia, 21, 80126 
Naples - Italy, (4) Department of Molecular Medicine and Medical 
Biotechnology, University of Naples ‘Federico II’, 80131 Napoli - 
Italy

Breast tumors expressing estrogen receptor-alpha (ERα) undergo 
endocrine therapy (ET) including antiestrogens that degrade or in-
hibit ERα activity, and aromatase inhibitors that suppress estrogen 
biosynthesis. Although most patients with early-stage and meta-
static ERα-positive breast cancer (ERα+) initially appear sensitive to 
this pharmacological regimen, resistance phenomena can arise over 
time, leading to a “selection” of substantial fraction of tumors char-
acterized by an aberrant activity and constitutive ERα expression.
Our work seeks at the identification of new actionable therapeutic 
targets among ERα interactome components, interfering with estro-
gen signaling in cancer cells, sensitive or refractory to ET, through 
alteration of receptor transcriptional complex functionality. 
To this aim, combining computational analysis of genome-wide 
‘drop-out’ screenings with siRNA-mediated gene knock-down (kd), 
we identified a set of essential genes in luminal ERα+ BC, that in-
clude among the top fitness genes the Bromodomain and PHD Fin-
ger Containing 1 (BRPF1), belonging to a family of epigenetic read-
ers that act as chromatin remodelers to control gene transcription. 
We investigate the role of BRPF1 in BC and its functional associ-
ation with ERα in modulating estrogen signalling, by chromatin 
and transcriptome profiling, gene silencing and targeted phar-
macological inhibition coupled to cellular and functional assays. 
Results indicate the co-recruitment of both factors onto BC cell 
chromatin where cooperate to regulate estrogen target gene 
transcription. SiRNA-mediated BRPF1 gene kd or cell treatment 
with specific small molecule inhibitors reduced proliferation of 
antiestrogen -sensitive and -resistant BC cells and pre-clinical 
patient-derived models, determining cell cycle arrest and apop-
totic cell death, with widespread effects on ER-dependent gene 
transcription through the modulation of chromatin accessibility.
Collectively, our findings indicate that BRPF1 is an essential epi-
genetic modulator of estrogenic pathway by its functional inter-
play with ERα, suggesting the possibility to target its activity for 
treatment of luminal ERα+ BC and overcome ET resistance.
Work supported by: AIRC Foundation for Cancer Research (Grant 
No. IG-23068 to AW), PNRR-MUR NextGenerationEU PRIN 2022 
cod. 202282CMEA to G.N. and cod. 2022Y79PT4 to A.W.; PN-
RR-MUR NextGenerationEU PRIN-PNRR 2022 cod P2022N28FJ 
to G.N and Ministry of Health (GR-202-12373937) to GN.

C3

The influence of DNA methylation 
status on the release of cell free 
DNA by colorectal cancer
Congiusta N. 1, Valeria P. 1, Marco M. 1, Mariella E. 2, 
Gionfriddo G. 2, Lamba S.E. 2, Lorenzato A. 2, Crisafulli G. 
3, Battuello P. 3, Battaglieri V. 3, Maione F. 1, Bartolini A. 1, 
Idrees F. 1, Guarrera S. 4, Bertotti A. 1, Viviani M. 1, Grassi E. 1, 
Bardelli A. 3, Barault L. 1, Di Nicolantonio F. 1

(1) Candiolo Cancer Institute, FPO-IRCCS, Candiolo, Torino - 
Italy, (2) University of Torino, Department of Oncology, Torino 
- Italy, (3) IFOM, the AIRC Institute of Molecular Oncology, 
Milano - Italy, (4) IIGM-Italian Institute for Genomic Medicine, 
c/o IRCCS, Candiolo, Torino - Italy

The analysis of cell free DNA (cfDNA) shed by tumor cells in the 
blood of cancer patients has shown diagnostic, prognostic and 
predictive impact. Yet, a small fraction of advanced stage can-
cer patients remain undiagnosed by liquid biopsy. The reasons 
accounting for the undetectable cfDNA shedding behavior of 
certain tumors have not been fully elucidated. We exploited can-
cer cell models to test the hypothesis that DNA methylation and 
chromatin status could impact the intrinsic propensity of tumor 
cells to release cfDNA.
We measured the amount of cfDNA released in the superna-
tant by 76 colorectal cancer (CRC) cell lines. EPIC methylation 
microarrays were performed to retrieve differentially methylat-
ed regions associated with cfDNA release in CRC cells and pa-
tient-derived xenografts.  WGS and ATAC seq were employed to 
characterize the nuclear DNA and the supernatant DNA of CRC 
cells in which DNA methyl transferases had been genetically in-
activated (DNMT1/DNMT3B knockout, named HCT116 DKO).
Low cfDNA release by CRC cell lines correlated with the pres-
ence of a high CpG Island Methylator Phenotype (CIMP). A sig-
nature of differentially methylated regions between high and low 
cfDNA releasing cells was derived from methylome profiling. 
When the signature was applied to a dataset of 490 CRC patient 
derived xenografts, CIMP-high tumors were enriched in samples 
predicted as low cfDNA releasers (*P< 0.005). When applied to 
an independent set of 174 CRC cell lines and patient derived orga-
noids, the signature successfully predicted their intrinsic propen-
sity to release cfDNA in the supernatant. Genetic ablation of DNA 
methyl transferases in CRC cells increased cfDNA release com-
pared to parental cells. ATAC-Seq experiments revealed that the 
decreased methylation levels in cells led to higher nucleosome 
accessibility of selected genomic regions, which in turn resulted 
in the production of more numerous cfDNA fragments.

This work unveils a positive correlation between methylation loss 
and increased cfDNA levels and describes a novel molecular clas-
sifier for predicting the intrinsic ability of cancer cells to release 
cfDNA. 

C4

A liquid biopsy approach for the 
genetic characterization of cancer 
of unknown primary
Fontana B. 1, Roncarati R. 2, Pace I. 1, Soru A. 1, Durante G. 
1, Gallerani G. 1, Laprovitera N. 3, Riefolo M. 3, D’Errico A. 4, 
Rihawi K. 3, Ardizzoni A. 4, Ferracin M. 4

(1) Department of Medical and Surgical Sciences - DIMEC, 
University of Bologna, Bologna, Italy - Italy, (2) Department of 
Medical and Surgical Sciences - DIMEC, University of Bologna, 
Bologna, Italy; CNR Institute Of Molecular Genetic “Luigi 
Luca Cavalli-Sforza”, Unit of Bologna, Bologna, Italy - Italy, (3) 
IRCSS Azienda Ospedaliero-Universitaria di Bologna, Bologna, 
Italy - Italy, (4) Department of Medical and Surgical Sciences 
-DIMEC, University of Bologna, Bologna, Italy; IRCSS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, Italy - Italy

Cancer of unknown primary (CUP) is a heterogeneous class of 
tumors that present as a metastatic disease at the time of diag-
nosis, without any identifiable primary tumor. About 1/3 of CUP 
cases harbor targetable genetic alterations, whose identification 
can be impaired by limited tumor biopsy material and tumor het-
erogeneity. Combining liquid biopsy with a CUP-specific gene 
panel could be the most effective approach to overcome these 
limitations. 
To this aim, we designed a custom library to target 92 genes fre-
quently mutated in CUPs. Libraries were prepared using Agilent 
SureSelect XT Low Input kit. We performed the targeted genetic 
profiling of 39 CUP patients (73 samples) including 41 ccfDNA, 
obtained from the patients’ plasma, and 32 gDNA from PBMCs 
or normal tissue from the same patients as germline reference, to 
identify the cancer somatic variants. 
We identified 70 genes mutated in at least one sample. KMT2C, 
ARID1A, MDC1, TP53, CIC, HNF1A, BAP1, CREBBP, NF1, ZFHX3, 
KRAS, KMT2D, ARID1B, ATR, KEAP1, MED12, NOTCH4, PIK3C2G 
and TERT were the most frequently mutated genes in our cohort 
(shared by at least 5 samples), considering the coding somatic 
variants, after subtracting the germline variants, with a very low 
frequency in the general population (gnomAD ≤ 1%). This ap-
proach revealed the presence of specific somatic variants shared 
among at least 5 patients, including unique variants in the exonic 
region of ARID1A, MDC1, NF1, CIC, TERT, CREBBP and KRAS. Mu-
tations in 21 actionable genes were detected in multiple patients, 
thus confirming the utility of molecularly guided therapy in CUP 
patients.
Considering the potential contribution of the genetic background 
of these patients in the onset and evolution of this cancer con-
dition, we focused our attention on common and uncommon 
variants shared between the ccfDNA and gDNA in matched pa-
tients. In some patients, we detected germline single nucleotide 
variants (SNVs). Surprisingly, besides these germline alterations 
we detected many acquired variants with a VAF less than 20% in 
KMT2C, ARID1A, ZFHX3, MDC1, and NF1, opening the specula-
tion of occurring clonal hematopoiesis.
Altogether our findings support the existence of CUP specific ge-
netic alterations with a possible role in CUP biology. Furthermore, 
we confirm the usefulness of liquid biopsy in CUP diagnostics and 
reinforce its role in the clinical management of CUP patients.

Funded by AIRC under IG 2021 - 25789 project to M.F.
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Genomic patterns of copy number 
alteration associated with prognosis 
in stage I epithelial ovarian cancer
Tonucci E. 1, Valle A. 2, Beltrame L. 1, Fruscio R. 3, Borella F. 
4, Scambia G. 5, Paracchini L. 6, Lorusso D. 6, D’Incalci M. 6, 
Marchini S. 6

(1) IRCCS Humanitas Research Hospital, Laboratory of Cancer 
Pharmacology, Rozzano, Italy - Italy, (2) University of Padova, 
Department of Biology, Padova, Italy - Italy, (3) Università degli 
Studi Milano-Bicocca- Fondazione IRCCS San Gerardo dei 
Tintori, Department of Obstetrics and Gynaecology, Monza, 
Italy. - Italy, (4) San Anna Hospital- University of Torino, 
Gynecology and Obstetrics 1- Department of Surgical Sciences, 
Torino, Italy. - Italy, (5) Dipartimento per la Salute della Donna 
e del Bambino e della Salute Pubblica, Fondazione Policlinico 
Universitario A Gemelli, IRCCS, UOC Ginecologia Oncologica, 
Rome, Italy - Italy, (6) Humanitas University, Department of 
Biomedical Sciences, Pieve Emanuele, Italy. - Italy

Background: When the tumor is diagnosed limited to the ovary 
(stage I), the prognosis of ovarian cancer (OC) is favourable, with 
a 5-year survival rate of approximately 80%. Unfortunately, ap-
proximately 20% of stage I EOC patients experience relapse and 
may ultimately succumb to the disease. To date, clinical and his-
tological factors are not solid enough to predict the risk of recur-
rence. We have previously identified 3 DNA patterns (S, stable; 
U, unstable; HU, highly unstable) based on the genomic instability 
profile (Pesenti et al., EJC 2022). This work aims to corroborate 
data previously obtained in a larger and multicentric cohort of 
EOC stage I patients.  
Material and methods: 200 ng of tumor DNA was used as input 
to prepare shallow whole genome sequencing libraries. Libraries 
were pooled and sequenced (average coverage of 0.5X). Tumor 
ploidy was estimated for each sample using the Absolute Copy 
Estimator ACE tool and absolute SCNA profiles were derived 
with GISTIC. Pipeline of analysis was as previously described 
(Pesenti et al., EJC 2022).
Results: Genomic instability pattern analysis was evaluated in 
the entire cohort of 384 stage I EOC patients, composed of 27 
low-grade serous ovarian cancers (LGSOC), 144 endometrial can-
cers (EC), 68 ovarian clear cell carcinoma (OCCC), 65 mucinous 
ovarian cancers (MOC), and 80 high-grade serous ovarian can-
cers (HGSOC) respectively, among which 74 patients relapsed. 
Considering the entire cohort, 50.8% of the cases were classified 
as U pattern (195 out of 384 cases). This pattern was the most fre-
quent across histotypes, including LGSOC (55.6%), EC (57.6%), 
MOC (66.2%), and OCCC (66.2%). In contrast, the HU pattern 
was identified in 32.03% (123 out of 384 cases), the vast majority 
of which were HGSOC (88.8%). The S pattern, less prevalent, was 
identified in 17.2% of cases (66 out of 384 cases). In univariate 
analysis, the three patterns are associated with patients’ progno-
sis. Particularly, patients with U and HU patterns had significantly 
worse prognoses than those with S pattern in overall survival OS 
(p=0.005) and progression-free survival PFS (p=0.014). A weak 
correlation with prognosis was confirmed only in OS in multivar-
iate analysis, considering tumor grade, chemotherapy, and age 
as covariates.
Conclusion: Our findings suggest a new molecular classification 
system for stage I EOC. This system could improve understanding 
of tumor biology and predict the clinical behaviour of the disease.

C8

The nuclear machinery involving 
ERα, EZH2 and the lncRNA PVT1 is 
enrolled in transcriptional down-
regulation of tumor suppressor 
genes in BC
Melone V. 1, Palumbo D. 1, Palo L. 1, Salvati A. 1, Calanca F. 1, 
Giurato G. 1, Rizzo F. 1, Nassa G. 1, Weisz A. 1, Tarallo R. 1

(1) Laboratory of Molecular Medicine and Genomics, 
Department of Medicine, Surgery and Dentistry “Scuola Medica 
Salernitana”, University of Salerno, 84081 Baronissi (SA), Italy - 
Italy

In latest years, numerous studies have demonstrated non-cod-
ing molecules dysregulation in breast cancer (BC). Particularly, 
long non coding RNAs (lncRNAs) have been depicted as critical 
modulators of specific BC hallmarks acting as either oncogenes 
or tumor suppressors. In the context of anti-estrogen resistance 
occurrence, the RNA binding activity of the estrogen receptor α 
(ERα) pointed out novel druggable targets to overcome this chal-
lenge.
In this view, we performed nuclear ERα-associated RNA immu-
noprecipitation coupled to next generation sequencing (RIP-Seq) 
for the identification of lncRNAs involved in transcriptional mod-
ulation of genes enrolled in the estrogenic signaling. Among oth-
ers, PVT1, described to be essential in BC cell lines, was selected 
for detailed investigations. This oncogenic lncRNA is upregulat-
ed in BC tissues compared to normal ones, thus correlating with 
worse overall survival. For this reason, we aimed to understand 
the role of PVT1/ERα interaction in gene expression regulation. 
Functional assays showed that PVT1 knock-down affects cell 
death and proliferation but also other BC hallmarks such as hy-
poxia, migration and estrogenic signaling modulation both in vitro 
and in vivo. A similar effect was observed also in anti-estrogen 
resistant BC cell lines. Furthermore, transcriptome profiling of 
MCF7 cells following PVT1 silencing showed the upregulation of 
tumor suppressor genes commonly downregulated by estrogen 
stimulation and by the PRC2 complex. Given the knowledge of a 
physical association between PVT1 and the catalytic PRC2-sub-
unit EZH2 and that EZH2/ERα association was demonstrated to 
be mediated by RNAs, it was hypothesized a nuclear cooperating 
machinery involving ERα, EZH2 and the lncRNA PVT1.
In the context of RNA-based therapeutics, these results suggest-
ed PVT1 as a key functional component of the estrogenic signa-
ling BC-related and a powerful target to overcome resistance to 
endocrine therapies.
Fundings: Work supported by Fondazione AIRC (Grant IG-23068 
to AW) and MUR (PRIN Grants 2022A7HJEM and 2022Y79PT4 to 
RT and AW).

C9

Single-cell RNA-seq analysis of 
human lung adenocarcinoma 
unveil mechanisms of epithelial 
cell plasticity which drive tumor 
progression
Melocchi V. 1, Dama E. 1, Afanga M.K. 1, Cuttano R. 1, Bianchi 
F. 1

(1) Fondazione IRCCS Casa Sollievo della Sofferenza, San 
Giovanni Rotondo (FG) - Italy

Abstract: Lung cancer is the leading cause of cancer related 
death worldwide. Lung adenocarcinoma (LUAD) is the most fre-
quent subtype of lung cancer (~40-50% of all cases) and strong-
ly associated to smoking habits. Despite improvements in early 
detection and personalized medicine, a sizable fraction of LUAD 
patients will experience disease relapses and adverse progno-
sis. Previous reports indicated the existence of LUAD molecular 
subtypes (i.e. terminally-respiratory unit - TRU - and non-TRU 
subtypes) characterized by specific gene expression and muta-
tional profiles which significantly associate to prognosis. Despite 
the identification of genetic lesions enriched in these distinct 
subtypes, their biomolecular features have not been further ex-
plored. Consequently, the mechanisms driving the emergence of 
more aggressive LUAD subtypes remained unclear.
Here, we adopted a multi-tiered approach ranging from molec-
ular to functional characterization of LUAD in large -omics da-
tasets (for a total of 1,227 samples) and large panel of LUAD cell 
lines. We found that loss of lung cell lineage and gain of stem 
cell-like characteristics, along with mutator and immune-evasion 
phenotypes, explain the aggressive behavior of a specific sub-
set of lung adenocarcinoma (named C1-LUAD), which is enriched 
in non-TRU subtype and includes also early-stage disease. This 
tumor subtype can be identified using a 10-gene prognostic sig-
nature as well as a 7-miRNA signature we previously developed. 
Furthermore, we analyzed scRNA-seq data of LUAD samples 
which revealed the co-existence of C1-LUAD and nonC1-LUAD 
cell subtypes within the same tumor in all samples we analyzed, 
which point to the existence of dynamic mechanisms of cell plas-
ticity as a driving force for molecular evolution. 
We are now searching for upstream modulators of such mecha-
nisms to identify targetable mechanisms able to block the evolu-
tion of such C1-LUAD aggressive phenotype. Our research could 
lead to the identification of novel therapeutics to treat aggressive 
LUAD even at early stages of disease.

C10

Tissue miRNAs as a tool to 
predict and improve benefit from 
trastuzumab
Cosentino G. 1, Pizzamiglio S. 2, Cataldo A. 1, Plantamura I. 
1, Fogazzi V. 1, Kapahnke M. 1, Triulzi T. 1, De Cecco L. 1, Di 
Cosimo S. 3, Verderio P. 2, Pupa S.M. 1, Tagliabue E. 1, Iorio 
M.V. 1

(1) Department of Experimental Oncology, Fondazione IRCCS 
Istituto Nazionale dei Tumori, Milan - Italy, (2) Department of 
Epidemiology and Data Science, Fondazione IRCCS Istituto 
Nazionale dei Tumori, Milan - Italy, (3) Department of Advanced 
Diagnostics, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan - Italy

Background: MicroRNAs (miR) are promising biomarkers in 
HER2-positive breast cancer. Analyzing tissue samples from Ne-
oALTTO trial, we identified miR-31-3p and miR-31-5p negatively 
associated with pCR upon neoadjuvant trastuzumab (Pizzamiglio 
S, Cosentino G et al; Cancer Med 2022). Here we explored the 
functional role of both miR-31 strands in trastuzumab response in 
HER2+ breast cancer models.
Material and methods: MiRNA mimics or inhibitor (LNA) or con-
trols were transfected at 50 nM; trastuzumab used in vitro at 
10 ug/mL; miRNA and protein levels assessed by qRT-PCR and 
Western blot, respectively; cell growth analyzed by 2D and 3D 
assay. RNA-seq analysis was performed in HCC1954 cells trans-
fected with either miR-31-3p or LNA-31-3p (or controls) and treat-
ed or not with trastuzumab for 24h. Ingenuity pathway analysis 
(IPA) was used to define gene enrichment in RNA-seq data. Cor-
relation analysis between miRNA expression and 60 immune-re-
lated metagenes was performed by considering Spearman Corr. 
coeff. >0.30 in absolute value. 
Results and discussion: Overexpression of either miR-31 strand is 
able to upregulate both HER2 levels and activation. These effects 
are paralleled by increased cell proliferation at basaline and after 
exposure to trastuzumab even in models highly sensitive to HER2 
inhibition. Moreover, miR-31-3p inhibition significantly reduced 
the in vivo growth of HER2+ breast tumors both in non-treated 
mice and even more when combined with trastuzumab. Corre-
lation analyses with gene expression from the NeoALTTO series 
highlighted a positive correlation of both MIR31 mature strands 
with the host gene, MIR31HG, encoding for an oncogenic ln-
cRNA. This evidence suggests that a global deregulation of the 
whole locus might be involved in responsiveness to trastuzum-
ab. Trastuzumab efficacy greatly relies on its ability to trigger 
an immune response; data from RNA-seq analysis of HER2+ BC 
cell lines revealed that miR-31-3p inhibition induced a significant 
upmodulation of genes involved in Interferon α/β signaling, re-
gardless of trastuzumab treatment and, accordingly, miR-31-3p 
expression negatively correlated with the presence of activated 
immune cell subsets in the NeoALTTO series.
Conclusions: Both miR-31-3p and miR-31-5p have a functional 
role in the responsiveness to trastuzumab. In particular, miR-31-
3p inhibition holds a promising potential as adjuvant strategy to 
both reduce tumor cell aggressiveness and modulating the activ-
ity of the immune system.
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Exploring Human Accelerated 
Regions in Ovarian Cancer

Toso M. 1, Coan M. 1, Cesaratto L. 1, Rigo I. 1, D’Andrea S. 1, 
Zucchetto A. 2, Sonego M. 1, Spizzo R. 1, Baldassarre G. 1

(1) Division of Molecular Oncology, Department of Translational 
Research, Centro di Riferimento Oncologico di Aviano (CRO) 
IRCCS, Via Franco Gallini, 2 33081 Aviano PN, Italy - Italy, 
(2) Division of Clinical and Experimental Onco-Hemathology, 
Department of Translational Research, Centro di Riferimento 
Oncologico di Aviano (CRO) IRCCS, Via Franco Gallini, 2 33081 
Aviano PN, Italy - Italy

Human Accelerated Regions (HARs) are highly conserved DNA 
regions that exhibit significant differences between chimpanzees 
and humans, believed to have played a pivotal role in the evo-
lution of human-specific traits. While some studies have linked 
HARs to brain development, their potential involvement in human 
cancer remains unexplored. In this study, we aimed to correlate 
HAR alterations with cancer-related phenotypes by sequencing 
HARs in a cohort of ovarian cancer patients (n=63). We identified 
a cluster of HARs with the highest frequency of DNA alterations, 
including germline and somatic mutations (17% of patients). Re-
markably, these HARs are located proximally to the DACH1 and 
DACH2 genes, known as master regulators of Mullerian tract de-
velopment, which grow into the upper genital tract, including the 
Fallopian tubes—the origin site of epithelial ovarian cancer. To 
assess the impact of HARs on DACH1 and DACH2 expression, we 
employed CRISPR/Cas9 to knock out each individual HAR and 
conducted luciferase reporter assays. Our findings demonstrate 
that these HARs exert a repressive regulatory function on DACH1 
and DACH2 expression. Subsequently, we investigated the 
phenotypes of ovarian cancer cells following knockout of both 
DACH1 and DACH2 genes. In colony assays post-chemotherapy 
treatment, DACH1 and DACH2 knockout cells exhibited height-
ened resistance to cisplatin treatment. Notably, re-introduction 
of DACH1 and DACH2 restored cisplatin sensitivity, consistent 
with observations from our cohort indicating reduced DACH1 
and DACH2 expression in chemotherapy-resistant ovarian cancer 
patients. Furthermore, through RNA-seq analysis of DACH1 and 
DACH2 double knockout cells, we identified several candidate 
genes that potentially mediate the chemoresistance phenotype 
associated with DACH1 and DACH2. Importantly, the expression 
of these candidate genes holds prognostic and predictive value 
for ovarian cancer patients. Further investigations are warranted 
to elucidate the mechanisms by which DACH1 and DACH2 regu-
late chemoresistance and the potential contribution of HARs to 
this phenomenon. These investigations hold promise for uncov-
ering novel therapeutic targets to enhance the efficacy of ovarian 
cancer treatment.

C12

Personalized treatments for myxoid 
liposarcoma patients: a new 
transcriptomic signature
Catalani E. 1, Percio S. 1, Pasquali S. 1, Vallacchi V. 2, De Cecco 
L. 3

(1) Molecular Pharmacology, Department of Research, 
Fondazione IRCCS Istituto Nazionale Dei Tumori, Milan, 
Italy - Italy, (2) Translational Immunology Unit, Department of 
Research, Fondazione IRCCS Istituto Nazionale Dei Tumori, 
Milan, Italy - Italy, (3) Integrated Biology of Rare Tumors, 
Department of Research, Fondazione IRCCS Istituto Nazionale 
Dei Tumori, Milan, Italy - Italy

Introduction: Myxoid liposarcoma (MLPS) is a rare neoplasm 
of soft tissue characterized by the rearrangement of the DDIT3 
gene (CHOP) with either the FUS gene, in about 95% of tumors, 
or the EWS gene. MLPS shows a morphological spectrum rang-
ing from tumors with poor cellularity and relevant myxoid stro-
mal component, the pure MLPS histotype, to tumors where small 
round and spindle cells prevail and stroma is less represented, 
the round cell liposarcoma histotype (RCLPS). RCLPS are usually 
high-grade tumors characterized by a more aggressive behavior 
and worse prognosis than the pure low-grade MLPS.
Materials and methods: In this study, MLPS patients compre-
hending both the pure MLPS and RCLPS histotypes, were select-
ed from two public datasets retrieved from the Gene Expression 
Omnibus archive (GSE55466 and GSE30929). These datasets, 
containing 24 and 29 samples respectively, were merged and ad-
justed for batch effects using ComBat algorithm. The final meta-
dataset consisted of 9136 genes and 52 samples. A prognostic 
signature was developed by LASSO imposing DSF as clinical end-
point. Univariate and bivariate survival time analyses were con-
ducted employing the Kaplan-Meier estimator and the Cox pro-
portional hazard model. Gene Set Enrichment Analysis (GSEA) 
was employed for biological investigation.
Results: Based on our metadaset, a transcriptomic signature was 
developed and it is able to stratify patients in high and low risk 
of relapse independently from the histological features (MLPS/
RCLPS) (χ2=0.264). The prognostic value of this signature has 
been proved to perform better (p=0.001) and in an independent 
manner (p=8.89e−06) as compared to the histological classes. 
The molecular characterization of the two classes identified with 
the transcriptomic signature resulted in the significant deregu-
lation of several Hallmark gene sets (FDR<0.05), including the 
down-regulation of immunity/inflammation related pathways in 
high-risk patients. 
Conclusion: Overall, our transcriptomic signature is able to dis-
criminate patients based on their risk of relapse with a more ac-
curate performance than histology. Moreover, genes identified 
by GSEA could be possible candidate as targets for specific 
drugs. In line with this evidence, these results could pave the way 
for a more personalized strategy and more effective treatments.

C13

Validation of a molecular immune 
signature classifier for early lung 
cancer detection in LDCT screening 
participants

Zanghì A. 1, Boeri M. 1, Fortunato O. 1, Segale M. 1, Suatoni P. 
2, Sozzi G. 1, Rivoltini L. 3, Pastorino U. 2

(1) Epigenomics and Biomarkers of Solid Tumors Unit, 
Experimental Oncology Department, Fondazione IRCCS 
Istituto Nazionale dei Tumori, Milan, Italy - Italy, (2) Thoracic 
Surgery Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan, Italy - Italy, (3) Unit of Immunotherapy of Human Tumors, 
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy - 
Italy

Background: Low-dose CT (LDCT) screening trials have shown 
that lung cancer (LC) early detection saves lives. However, a 
better stratification of the screening population is still needed. 
In this respect by peripheral immune profiling, we generated an 
algorithm called Immune Signature Classifier (ISC), able to dis-
tinguished LC patients from healthy volunteers. ISC is based on 
the identification of 4 immune cell subsets by multiplex flow cy-
tometry: monocytes myeloid-derived suppressor cell (M-MDSC), 
polymorph-nuclear MDSC (PMN-MDSC), intermediate mono-
cyte (i-Mo) and T cells CD8+PD-1+. For each subset, we found a 
panel of significant genes to be analyzed with RT-qPCR. The ISC 
algorithm was initially validated in peripheral blood mononuclear 
cells (PBMCs) from 80 LC patients and matched healthy volun-
teers reaching an AUC of 0.72. We aimed to develop a diagnostic 
immune-based classifier that can enhance the accuracy of blood 
testing thus supporting lung cancer screening.
Methods: For the present study, we selected 265 PBMC samples 
from subjects enrolled in the BioMILD lung cancer LDCT screen-
ing study with a median follow-up of 7.5 years. Of these, 32 devel-
oped LC within 1 year from sample collection, 34 during the fol-
lowing years, 3 developed other tumors and 191 were cancer-free. 
RNA was extracted from PBMC samples and was analyzed by a 
custom molecular RT-qPCR based platform containing probes 
for 14 genes representative of the 4 immune cell subsets: CD274, 
S1PR3, SEMA4B, TGFB1, CD14 (M-MDSC); FUT4, FPR1, HCAR2 
(PMN-MDSC); GFRA2 (i-Mo); CD8A, GZMB, PRF1, PDCD1, APBA2 
(T cells CD8+PD-1+). A score for each cell subsets was calculated 
as previously described (Fortunato et al. 2022). The global ISC 
was given by the sum of the 4 scores.
Results: Considering the single immune subsets, class compar-
ison analysis between cases and controls indicated that i-Mo 
(p-value=0.015) and PMN-MDSC (p-value=0.006) significant-
ly differed as expected, while the other two immune subsets 
showed a trend, but it was not significant. Globally, the ISC dis-
tinguished patients with LC from controls with AUC values of 0.74 
(95% CI= 0.66-0.82). When focusing on patients with LC, there 
were no differences in terms of ISC between high and low stage 
tumors (p value=0.781) and also according to nodule size (p val-
ue=0.839).
Conclusions: An immune-based classifier can enhance the accu-
racy of blood testing in LC screening settings independently of 
tumor stage and nodule size.

C14

Mutation landscape of potential 
driver genes involved in cutaneous 
T-cell lymphoma: deep-RNAseq 
analysis of serial Sezary samples 
collected during extracorporeal 
photopheresis treatment

Cristofoletti C. 1, Salvatore G. 1, Bassi C. 2, Scaglione G.L. 1, 
Minafò Y.A. 1, Bresin A. 1, Fioretti M. 1, Facchiano A. 1, Scala 
E. 1, Helmer Citterich M. 1, Monopoli A. 1, Cantonetti M. 1, 
Russo G. 1, Narducci M. 1

(1) Istituto Dermopatico dell’Immacolata, IDI-IRCCS - Italy, 
(2) Department of Translational Medicine and LTTA Centre, 
University of Ferrara - Italy

Introduction: Sézary syndrome (SS) represents a leukemic and ag-
gressive subtype of Cutaneous T-cell lymphoma (CTCL) for which 
no specific therapy is yet available. Studies performed through 
NGS technologies revealed a wide spectrum of altered genes/
pathways and genetic variants implicated in the development/
progression of SS1,2. Here we focused on somatic single nucleotide 
variants (SSNVs) in 128 candidate driver genes previously identified 
by genomic studies in CTCL3,4 and in an additional list of related 
genes. We performed a deep-RNA sequencing analysis in longi-
tudinal samples derived from 17 SS patients uniformly treated with 
interferon α and extracorporeal photopheresis (ECP).
Aims: 
1.	 To test the reliability of our deep-RNA sequencing analysis in 

detecting SSNVs;
2.	 To evaluate the mutational load during the ECP treatment;
3.	 To rate the most frequent transcribed mutations in longitudinal 

SS samples;
4.	 To discover actionable targets emerging/persisting after ECP 

treatment.
Material and Methods: 35 longitudinal tumor samples (purified CD4+ 
malignant lymphocytes) were collected from 17 SS patients and purified 
CD4+ T-cells from 3 healthy donors were used as control. RNA seq was 
analyzed by Illumina NextSeq 500 platform. Variant calling analysis were 
assessed by GATK Best Practices workflow for SNP and indel calling on 
RNA-seq data. SSNVs were called using the Haplotype Caller tool. Gene 
mutations were validated by Sanger on DNA isolated from tumor cells.
Results: 
1.	 We detected SSNVs in 56 out of 128 genes (44%), confirming 

and validating those observed in literature; 
2.	 Expanding the SSNV analysis, we identified additional 104 mu-

tated genes for a total of 160 mutated genes in our sample-set;
3.	 We observed a significant reduction in the total number of 

SSNVs during ECP treatment;
4.	 The most frequent SSNVs, some of which predicted deleteri-

ous, were validated by Sanger sequencing at somatic and/or 
at germline level;

5.	 31 mutated genes were commonly found in SS patients after ECP 
treatment; among these ARID1A, ATR, ATRX are actionable targets.

Conclusions: Our study demonstrated that deep-RNA seq. is a 
reliable system to detect transcribed mutations. It can be used 
for monitoring tumor samples during different therapeutic treat-
ments and to highlight actionable targets. 
References: Park, J. et al. Blood 138, (2021), Cristofoletti, C. et al. 
Leukemia 33, (2019), da Silva Almeida, A. C. et al. Nat. Genet. 47, 
(2015), Park, J. et al. Blood 130, (2017)
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Study of tumour -and stromal- 
related mechanisms contributing 
to neuroendocrine differentiation 
of prostate cancer after hormone 
therapy
Pinna V. 1, Ferri R. 1, Bongiorno R. 1, Mercurio N. 1, Botti L. 1, 
Lecis D. 1, Colombo M.P. 1, Jachetti E. 1

(1) Molecular Immunology Unit, Department of Experimental 
Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori di 
Milano, Milan, Italy - Italy

Castration resistant prostate cancer (CRPC) can undergo neu-
roendocrine differentiation (NED) to escape hormone therapy. 
Neuroendocrine prostate cancer (NEPC) is extremely aggressive 
and uncurable. NED is driven by epigenetic and stroma-derived 
factors, whose study is essential to define novel therapeutic tar-
gets.
JMJD6 is an epigenetic regulator that can promote CRPC through 
the upregulation of the androgen receptor V7 variant. Since its 
contribution on CRPC progression, we hypothesise that JMJD6 
could also impact NED.  Moreover, we want to investigate the 
activity of JMJD6 on fibroblasts, components of the tumour mi-
croenvironment that, as previously demonstrated, can contribute 
to NED. 
Evaluating JMJD6 protein levels in murine prostate cancer cell 
lines, we observe a downmodulation of JMJD6 in cell lines in 
transition stage towards NED and an upregulation in NEPC cell 
lines, compared to adenocarcinoma cells. Instead, Jmjd6 tran-
script levels in the same cell lines present an opposite trend com-
pared to protein levels. Similarly, in adenocarcinoma cells treated 
with enzalutamide and IL6 to induce NED, JMJD6 protein and 
transcript levels are downregulated. According to murine data, 
analyses of human datasets show that Jmjd mRNA is higher in 
patients with NEPC or tumours in transient phases during NED. 
Differently from wild type cells, adenocarcinoma cells rendered 
KO for JMJD6 proliferate less compared to control cells and do 
not undergo NED after being co-cultured with fibroblasts and 
treated with enzalutamide. Moreover, preliminary results show 
that JMJD6 KO fibroblasts have a slight reduction of IL6 produc-
tion, especially when they are in co-culture with adenocarcinoma 
cells treated with enzalutamide. However, this seems to not im-
pair their ability to trigger NED of adenocarcinoma cells. 
These preliminary results suggest that JMJD6 is modulated dur-
ing NED and that it could have a role both in tumor cells and in 
fibroblasts, yet to be dissected. These data could allow a better 
understanding of the molecular mechanisms behind NED and po-
tential identification of new targetable pathways. 

C16

SAMURAI: a pipeline for the 
precise identification of tumor copy 
number alterations in solid and 
liquid biopsies with shallow whole-
genome sequencing
Beltrame L. 1, Potente S. 2, Boscarino D. 3, Paladin D. 3, 
Romualdi C. 2, Marchini S. 1

(1) IRCCS Humanitas Research Hospital - Italy, (2) University of 
Padova - Italy, (3) AB ANALITICA Srl - Italy

Introduction: Copy number alterations (CNAs) occur in tumors 
as a result of chromosomal instability, and are present with vary-
ing degrees in many different types of cancers. These structural 
changes are not only an indication of the state of the tumor ge-
nome, but may be exploited for diagnostic, prognostic, or treat-
ment purposes (Telli et al., 2015; Eeckhoutte et al., 2020, Pesenti, 
et al. 2022).  Additionally, these alterations can also be tracked in 
other biological fluids such as plasma (Paracchini et al., 2020) or 
other specimens (Paracchini, Mannarino et al., 2023), opening up 
new avenues for better diagnosis,  monitoring and treatment of 
patients.  
One of the most effective ways to detect CNAs in tumors is to 
use shallow whole-genome sequencing (sWGS), which allows 
genome-wide identification of CNAs with quicker analysis times 
and a lower cost than whole-exome or high depth whole-genome 
approaches. Given the potential significance of findings, it is im-
portant to have a robust and reproducible analysis workflow.
To this aim we have developed SAMURAI (Shallow Analysis of 
CNAs Using a Reproducible And Integrated bioinformatics pipe-
line), a bioinformatics pipeline which is suitable for analyzing 
both data from tumor biopsies and from other biological samples.
Methods: We implemented SAMURAI as reproducible workflow 
leveraging the Nextflow workflow language (Di Tommaso, et al., 
2017) and the nf-core framework (Ewels et al., 2020). The pipeline 
was built as a series of independent blocks that can be combined 
depending on the analysis type. 
Results: In order to verify the correctness of our approach, we 
ran SAMURAI on a real-world dataset comprised of data from 218 
Stage I ovarian cancer biopsies (from five different histotypes) 
from a previously published study (Pesenti et al. 2022). SAMU-
RAI was able to reliably call and identify recurrent CNAs found 
in each of the histotype groups, in line with previously published 
results.  
Conclusions: SAMURAI is a robust pipeline that combines both 
the generation of biologically sound results and reliable and re-
producible bioinformatics algorithms. 

C17

Dissecting spatial transcriptomics in 
early precursors of ovarian cancer

Zadro R. 1, Paracchini L. 1, Tonucci E. 2, Mannarino L. 1, Basso 
G. 2, Jaconi M. 3, Fruscio R. 3, D’Incalci M. 1, Marchini S. 2

(1) Humanitas University, Pieve Emanuele, Milan - Italy, (2) IRCCS 
Humanitas Research Hospital, Rozzano, Milan - Italy, (3) Univer-
sità Degli Studi Milano-Bicocca, Fondazione IRCCS San Gerardo 
dei Tintori, Monza - Italy

Background: High-grade serous ovarian cancer (HGSOC) is the 
most lethal ovarian cancer histotype. It is supposed to originate 
from the fallopian tubes through an evolutionary process that 
starts from TP53 mutations in normal tubes, named as TP53 signa-
ture (TP53sign), till the progression to an early cancerous lesion, 
called Serous Tubal Intraepithelial Carcinoma (STIC). However, 
the molecular mechanisms underlying the onset of TP53sign to 
the development of HGSOC are still unknown. Moreover, the role 
of the surrounding microenvironment in guiding tumor evolution 
has not been elucidated, yet. 
Methods: We selected six HGSOC patients, three of them with 
a germline BRCA (gBRCA) mutation. From each patient, we with-
drew a HGSOC, a concomitant STIC and the adjacent normal 
fallopian tube (NFT). Additionally, from the gBRCA wild type pa-
tients three TP53sign were available and six NFT from women 
with no evidence of disease. We used spatially resolved RNAseq 
(GeoMX, NanoString) to study the transcriptomics profile of TP-
53sign, STIC, HGSOC and NFT by selecting specific regions of 
interest. To this aim, we employed fluorescent markers: PanCk+ 
to identify epithelial/tumor regions, CD45+ to capture the im-
mune compartment, and Syto13 for nuclei staining. 
Results: By the analysis of the transcriptomic profiles of the 
PanCk+ cells we identified two groups: the first, composed by 
TP53sign and NFTE, while the early precancerous lesions STIC 
had transcriptomics profiles closer to those of the tumors. In-
terestingly, by comparing the NFT epithelium, we found that 
gBRCAmut and gBRCAwt patients did not show any difference, 
suggesting that BRCA mutations do not alter the transcriptional 
programs of the cells. 
Conclusions: Results revealed that STIC and HGSOC (PanCk+) 
shared similar transcriptional profiles, which are not present in 
TP53sign. This study suggests that the TP53sign is not necessar-
ily a precursor of a STIC. It can be hypothesized that this trans-
formation can be guided by other factors like the influence of the 
surrounding microenvironment. 
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Lung adenocarcinoma 3D spheroids 
enriched for cancer stem cells are 
resistant to ferroptotic cell death
Ascenzi F. 1, Esposito A. 2, Bruschini S. 3, De Arcangelis V. 
4, Messina E. 4, De Vitis C. 4, Blandino G. 1, Ciliberto G. 5, 
Mancini R. 4

(1) Translational Oncology Research Unit, IRCCS Regina Elena 
National Cancer Institute, Rome, Italy - Italy, (2) Department of 
Experimental Pharmacology Unit, Istituto Nazionale Tumori 
- IRCCS - Fondazione G. Pascale, Napoli, Italy - Italy, (3) SAFU 
Laboratory, IRCCS Regina Elena National Cancer Institute, 
Rome, Italy - Italy, (4) Department of Clinical and Molecular 
Medicine, Sapienza University of Rome, Rome, Italy - Italy, (5) 
Scientific Directorate, IRCSS Regina Elena National Cancer 
Institute, Rome, Italy - Italy

Scientific literature supports the evidence that cancer stem cells 
(CSCs) retain inside low reactive oxygen species (ROS) levels and 
are, therefore, less susceptible to cell death, including ferropto-
sis, a type of cell death dependent on iron-driven lipid peroxi-
dation. A collection of lung adenocarcinoma (LUAD) primary cell 
lines derived from malignant pleural effusions (MPEs) of patients 
was used to obtain 3D spheroids enriched for stem‐like proper-
ties. We observed that the ferroptosis inducer RSL3 triggered li-
pid peroxidation and cell death in LUAD cells when grown in 2D 
conditions; however, when grown in 3D conditions, all cell lines 
underwent a phenotypic switch, exhibiting substantial resistance 
to RSL3 and, therefore, protection against ferroptotic cell death. 
Interestingly, this phenomenon was reversed by disrupting 3D 
cells and growing them back in adherence, supporting the idea 
of CSCs plasticity, which holds that cancer cells have the dy-
namic ability to transition between a CSC state and a non-CSC 
state. Molecular analyses showed that ferroptosis resistance in 
3D spheroids correlated with an increased expression of antiox-
idant genes and high levels of proteins involved in iron storage 
and export, indicating protection against oxidative stress and 
low availability of iron for the initiation of ferroptosis. Moreover, 
transcriptomic analyses highlighted a novel subset of genes com-
monly modulated in 3D spheroids and potentially capable of driv-
ing ferroptosis protection in LUAD-CSCs, thus allowing to better 
understand the mechanisms of CSC-mediated drug resistance in 
tumors.

D2

circBFAR and circLMTK2 are 
overexpressed in Pancreatic Ductal 
Adenocarcinoma cancer stem cells 
in 3D organotypic cultures 
Ardone M. 1, Tolomeo D. 1, Calamo L. 1, Pascale L. 1, Vernice 
N. 1, Storlazzi C.T. 1, Cardone R.A. 1

(1) Department of Biosciences, Biotechnologies, and 
Environment; University of Bari Aldo Moro, BARI - Italy

Pancreatic ductal adenocarcinoma (PDAC) is one of the most le-
thal cancers, due to it is highly aggressive and chemoresistant 
biology and its early invasive capacity. These malignant charac-
teristics are supported by the presence of a highly fibrotic stro-
ma, ever more enriched in Collagen I as the tumor progresses 
and a dynamic acidic/hypoxic tumor microenvironment promot-
ing the selection of the highly chemoresistant Cancer Stem Cells 
(CSCs). These characteristics of PDAC prompt the investigation 
of new biomarkers to identify new strategies to overcome drug 
resistance.
Circular RNAs (circRNAs) represent a new class of promising bi-
omarkers for disease assessment and ideal targets for the devel-
opment of new anticancer drugs.
In line with this, we have focused on two main oncogenic circR-
NAs (circBFAR and circLMTK2) whose over-expression in PDAC 
cell lines, cultured in 2D systems, was already known. Firstly, we 
confirmed the expression levels of these circRNAs in 2D cultured 
normal pancreatic cells (HPDE), two PDAC parenchymal cell lines 
(MIA PaCa-2, PANC-1), having different genetic background/ag-
gressiveness, and their derived-CSCs, by RT-PCR and Sanger se-
quencing. However, while most research has been conducted in 
2D culture systems, they do not fully reflect the complexity of the 
in vivo systems. To overcome the disadvantages of 2D models, 
we established organotypic 3D cell culture systems on different 
extracellular matrix (ECM) compositions, ever more enriched in 
Collagen-I, to analyze the selected circRNAs in in vitro models 
better reproducing the different in vivo tumor stages and char-
acterize their roles in the ECM-dependent tumor phenotypes/
chemoresistance. Quantitative real-time PCR assays revealed 
that both circBFAR and circLMTK2 are overexpressed in the tu-
mor parenchymal cells compared to the normal cells and are even 
more highly expressed in the CSCs compared to the tumor pa-
renchymal cells. Moreover, the CSCs from both cell lines upregu-
late circBFAR (involved in PDAC proliferation and metastasis) and 
circLMTK2 (involved in PDAC chemoresistance) on an early- and 
a late-tumor ECMs, respectively.
Our current experiments are aimed to identify siRNA and Gap-
meR molecules that can specifically abrogate circBFAR and cir-
cLMTK2 expression in order to analyze their functional roles in 
PDAC progression/chemoresistance.

D.	Cancer stem  
	 cells	
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A Combinatorial Culture Strategy 
to Develop 3D Organoids from 
Pseudomyxoma Peritonei 
Di Bella M. 1, Varinelli L. 1, Pisati F. 2, Illescas O. 1, Cavalleri 
T. 3, Cattaneo L. 4, Guaglio M. 3, Kusamura S. 3, Baratti D. 3, 
Deraco M. 3, Gariboldi M. 1

(1) Department of Experimental Oncology, Molecular 
Epigenomics unit, Fondazione IRCCS Istituto Nazionale Tumori, 
Milan - Italy, (2) Cogentech Ltd. Benefit Corporation with a Sole 
Shareholder, Milan - Italy, (3) Peritoneal Surface Malignancies 
Unit, Fondazione IRCCS Istituto Nazionale Tumori, Milan - Italy, 
(4) Pathology and Laboratory Medicine Department, Fondazione 
IRCCS Istituto Nazionale Tumori, Milan - Italy

Background: Few in vitro and in vivo models of Pseudomyxo-
ma Peritonei (PMP) have been developed, most likely because 
of the tumor's low incidence and its peculiar characteristics of 
slow growth. Therefore, there is a clear need to establish refined 
models of PMP that more closely reproduce its characteristics. 
The aim of the study is to develop a PMP-derived organoid model 
from the patient’s own stem tumor cells.
Methods: We followed a strategy based on combinatorial culture 
conditions that include the different factors essential for PMP 
growth and that mimic the microenvironment present in patients. 
Results: We cultured the samples in the presence of the var-
ious factors produced by the PMP niche environment, which 
are essential for regulating the pathways involved in crypt stem 
cell self-renewal, and for each sample we determined the min-
imum requirements for PMP-derived niche factors that allows 
its growth. We obtained eight organoid lines, mainly from Low-
Grade Appendiceal Mucinous Neoplasm, each growing under 
specific culture conditions. We also observed that PMP-derived 
organoids show long-term expansion capabilities and reproduce 
the genetic landscape and histological phenotype of the tumor 
of origin.
Conclusion: The 3D organoid model of PMP that we have de-
veloped from patient-derived cells faithfully reproduces key fea-
tures of the disease and will enable us to understand the basic 
biology of PMP. With it, we will be able to identify key regulatory 
networks that support its progression, providing a platform for 
multi-level preclinical testing, identify new diagnostic biomark-
ers, and generate new targets for patient treatments.

D4

CDH11 depletion reduces 
metastasis initiating cells and affect 
in vivo growth and metastatic 
dissemination

Murianni F. 1, Lecis D. 1, Tomassetti A. 1, Facchinetti F. 1, Sozzi 
G. 1, Roz L. 1, Bertolini G. 1

(1) Fondazione Istituto Nazionale Tumori, Milano - Italy

In Non-Small Cell Lung Cancer (NSCLC), the subset of CD133+ 
cancer stem cells (CSC) that also co-expresses CXCR4 repre-
sents the Metastasis Initiating Cells (MIC) responsible for met-
astatic dissemination. Through single-cell RNA profiling we 
previously identified an EMT-related gene expression signature 
enriched in MIC. We selected the 6 genes most differentially 
expressed in MIC compared to the tumor bulk (MMP3, MMP10, 
PRRX1, CDH11, GSTA1, ACTC1), as novel targets to impair meta-
static spread.
We confirmed by dPCR and Nanostring-Ncounter technologies 
that the selected genes were highly expressed in MIC sorted 
from NSCLC cell lines compared to non-MIC cells.  In particu-
lar we observed a positive correlation (R=0,99; p<0,01) between 
circulating MIC detected by DEParray technology in the blood of 
NCLSC patients and CDH11 expression evaluated by Nanostring. 
Finally FACS analyses of n=3 cell lines,  primary tumors and in 
PDX models (n=10) also confirmed that MIC expressed signifi-
cantly (p<0,01) higher level of CDH11, compared to CD133+CX-
CR4- CSC and bulk population. 
Silencing of the selected genes in NSCLC cell lines (n=5) demon-
strated that siCDH11 showed the highest efficacy in MIC deple-
tion (fold-decrease=3.8; p<0.001), as evaluated by flow-cytome-
try.
Next, we validated CDH11 role in A549 and H460 cell lines by Cris-
pr-Cas9 technology. Selected A549 CDH11 KO clones demon-
strated a reduced content of MIC compared to parental cell lines 
(fold-change= 0,43; p<0,001). In vivo tumorigenic assay in SCID 
mice, demonstrated that A549 CDH11 KO clones have reduced 
tumor growth capacity compared to WT cells (p<0,001). Notably, 
xenografts ensuing from A549 CDH11 KO clones disseminated 
significantly less to murine lungs compared to WT-xenografts 
(p<0,05), functionally proving the depletion of MIC cells, able to 
drive metastatic spread. We confirmed in CDH11 KO cell lines de-
rived from xenografts a significant reduction in MIC percentage 
compared to WT xeno-derived cell lines ( A549 p<0,05; H460 
p<0,001). 
Because of CDH11 involvement in WNT signaling pathways, we 
investigated its correlation with βcatenin. In particular a reduc-
tion (p<0,05) of active βcatenin was observed in CDH11 KO sam-
ples, possibly indicating a key role of this protein in the mainte-
nance of MIC.
In conclusion, our analyses indicate that CDH11 impairment (si-
lencing and Crispr-Cas9 KO) affect MICs maintenance and CSC  
proprieties, representing a novel target to affect metastatic dis-
semination. 

D5

p140Cap-mediated reduction of 
stem cells enhances breast cancer 
chemosensitivity by modulating 
ABCC1 transporter

Poncina M. 1, Scavuzzo A. 1, Centonze G. 1, Sarcinella A. 1, 
Nigrelli F. 1, Rosgen L. 1, Zuccaro N. 1, Tosoni D. 2, Pece S. 2, 
Turco E. 1, Defilippi P. 1, Salemme V. 1

(1) Department of Molecular Biotechnology and Health Sciences, 
Molecular Biotechnology Center, University of Turin, via Nizza 
52, 10126 Torino - Italy, (2) European Institute of Oncology 
IRCCS, 20141, Milano - Italy

Breast cancer is the most common malignancy among women 
worldwide. Despite advances in chemotherapeutic strategies, 
overcoming the poor response of some patients remains a ma-
jor challenge. The adaptor protein p140Cap functions as a tumor 
suppressor in breast cancer and correlates with a good prog-
nosis. Recently, we reported that p140Cap inhibition of active 
β-Catenin via stabilization of the destruction complex is associ-
ated with reduced number of breast cancer stem cells (BCSCs). 
Growing evidence suggests that BCSCs show reduced chemo-
sensitivity to chemotherapeutic agents primarily through upregu-
lation of ATP-binding cassette (ABC) transporters that efficiently 
pump out drugs. Here we demonstrate that both triple-negative 
and HER2+ breast cancer cells expressing p140Cap exhibit in-
creased chemosensitivity to first-line chemotherapy compared 
to isogenic cells lacking p140Cap. In presence of p140Cap we 
detect by FACS analysis a higher percentage of doxorubicin-pos-
itive cells compared to control. Mechanistically, qRT-PCR anal-
ysis reveals reduced expression of Multidrug Resistance Protein 
1 (MRP1/ABCC1) in p140Cap-positive cells. Furthermore, the 
pharmacological inhibition or the genetic knockdown of ABCC1 
decreases the viability of breast cancer cells. Similarly, targeting 
BCSCs with Wnt/β-Catenin signaling inhibitors in p140Cap-neg-
ative cells increases their responsiveness to chemotherapy to a 
degree comparable to p140Cap-positive cells. Collectively, our 
findings highlight that p140Cap improves in vitro chemotherapy 
efficacy by limiting the breast cancer stem cell compartment and 
thereby affecting ABCC1 expression. We aim to validate these re-
sults in preclinical models and through bioinformatic analysis in a 
cohort of breast cancer patients, in order to propose p140Cap as 
a positive predictive biomarker for chemosensitivity.

D6

Augmenting the effectiveness of 
CD44v6 CAR-T cells through the 
block of PD-L1
D’Accardo C. 1, Turdo A. 1, Porcelli G. 1, Gaggianesi M. 2, 
Orilio F. 3, Pantina V.D. 2, Modica C. 2, Verona F. 2, Angeloro F. 
2, Bozzari G. 2, Cucchiara C. 2, Todaro M. 1, Stassi G. 2

(1) Promozione della Salute, Materno-Infantile, di Medicina 
Interna e Specialistica di Eccellenza “G. D’Alessandro” - Italy, 
(2) Medicina di Precisione in Area Medica, Chirurgica e Critica - 
Italy, (3) Università di Palermo - Italy

Breast cancer (BC) is the most common cancer in women and 
represents the second cause of cancer-related death in the 
worldwide female population. Despite stunning advances in can-
cer treatment, around 25% of BC develops resistance to common 
therapeutic regimens, thus still remaining a significant obstacle 
for patient management. These phenomena are attributed to the 
presence of a subpopulation of cancer cells named cancer stem 
cells (CSCs), which are responsible for tumor initiation, chemore-
sistance, and spreading. CSCs isolated from breast cancer (BC), 
express the stemness marker CD44v6, which is a crucial mole-
cule required to boost cell metastatic potential. In the last few 
years, cancer-adoptive immunotherapy based on the use of chi-
meric-antigen receptor (CAR) T cells has been developed as a 
ground-breaking therapy to successfully tackle CSCs by enforc-
ing patients’ own immune responses. 
BCSCs targeting still remains a challenge also due to the influ-
ence of immunosuppressive molecules such as immune check-
point programmed death ligand (PD-L1) which could affect the 
CAR T-cell effector function. Increasing interest has been turned 
to combination strategies using CAR T-cell and immune check-
points blocked (ICIs) therapy which represent a promising ap-
proach to restore and boost the CAR T cells effector function. 
Examine the influence of TME components on CAR T therapy 
against BCSCs, may enhance our knowledge about the possible 
approaches to escape to immunosuppressive TME and improve 
patients' clinical outcomes.
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NGF/NGFR axis sustains CR-CSCs 
reprogramming during colorectal 
cancer progression
Brancato O.R. 1, Di Miceli N. 1, Verona F. 1, Angeloro F. 1, 
Bozzari G. 1, Cucchiara C. 1, Todaro M. 2, Stassi G. 1, Di Franco 
S. 1

(1) Department of Precision Medicine in Medical, Surgery 
and Critical Area (MePreCC), University of Palermo - Italy, 
(2) Department of Health Promotion, Mother and Child Care, 
Internal Medicine and Medical Specialties (PROMISE), 
University of Palermo - Italy

The nerve growth factor (NGF) is a neurotrophin that acts by 
binding the nerve growth factor receptor (NGFR), being main-
ly involved in neuronal plasticity. However, its role has recently 
emerged even in cancer progression, including colorectal cancer 
(CRC). The TCGA analysis of COAD and READ databases demon-
strates that NGF and NGFR are highly expressed in healthy tis-
sues compared with tumoral, suggesting its role as oncosuppres-
sor. Interestingly, NGF and NGFR expression are increased in 
metastatic lesions, indicating its putative role in the metastatic 
dissemination of CRC cells. Accordingly, the high expression of 
NGFR in CRC  patients is associated with poor prognosis, as high-
lighted by decreased overall (OS) and disease-free survival (DFS). 
To understand the functional effects of the NGF/NGFR signaling 
pathway in CRC stem cells (CR-CSCs), a cell subpopulation es-
sential in tumor onset and progression, we performed a prolif-
eration assay with neutralizing NGF and NGFR antibodies. Our 
results show that the pharmacological inhibition of NGFR dras-
tically reduces cell proliferation, demonstrating that NGFR ex-
pression is fundamental to support the growth of CR-CSCs. The 
association between the expression of NGFR and CSCs markers, 
the WNT pathway, and CD44v6, together with the capacity of 
the NGF/NGFR-driven pathway to enhance cell survival, prolifer-
ation, and colony-forming ability, proves the role of NGF/NGFR 
axis in the reprogramming of CSCs towards a more aggressive 
phenotype. Besides, transcriptomic data show that NGFR ex-
pression is negatively correlated with the proliferation marker 
Ki-67. These outcomes suggest that high expression levels of 
NGFR may identify a cell subpopulation, underrepresented in 
the tumoral bulk, characterized by a low proliferative rate, which 
could promote metastasis upon tumor microenvironmental stim-
uli. Our hypothesis was confirmed by immunofluorescence assay 
and real-time PCR, in which we demonstrate that NGFR overex-
pressing cells are endowed with higher expression of dormancy 
markers, which are downregulated upon stimulation with NGF, 
thus suggesting that the presence of NGF is sufficient to let the 
CR-CSCs exit dormancy. Our project will allow us to understand 
the molecular mechanisms regulated by NGFR and to identify po-
tential predictive biomarkers in disease progression to improve 
therapeutic treatment in CRC.

D8

Matrix Gla Protein: a new driver in 
ovarian cancer stem cells

Avila Morales G. 1, Nieddu V. 1, Melocchi V. 2, Battistini C. 1, 
Franciosa G. 3, Lupia M. 1, Stellato C. 1, Olsen J. 3, Colombo 
N. 4, Bianchi F. 2, Forneris F. 5, Cavallaro U. 1

(1) Unit of Gynaecological Oncology Research, European 
Institute of Oncology IRCSS, Milan - Italy, (2) Fondazione 
IRCCS Casa Sollievo della Sofferenza, Foggia - Italy, (3) Novo 
Nordisk Foundation Center for Protein Research, University of 
Copenhagen, Copenhagen - Denmark, (4) Division of Gynecologic 
Oncology, European Institute of Oncology IRCSS and University 
of Milan-Bicocca, Milan, Milan - Italy, (5) Universita di Pavia, 
Pavia - Italy

Ovarian cancer (OC) is the most lethal gynecological malignancy 
worldwide. Its high mortality rate is often attributed to late di-
agnosis, invasiveness, high rate of relapse and chemoresistance. 
OC stem cells (OCSC) subpopulation play a major role in OC ma-
lignancy, but little knowledge is available on their molecular and 
functional traits. The identification of OCSC-related biomarkers 
would contribute to design novel and more efficient treatments 
to tackle OC.
We implemented a clinically relevant in vitro model to assess the 
molecular signature of OCSC. Briefly, OC cells were isolated 
from patient-derived tumor samples, and cultured either as bulk 
adherent cells or OCSC-enriched spheroids. Bulk adherent cells 
and OCSC-enriched spheroids were subjected to Affymetrix 
analysis and the transcriptomes were compared. Transcriptomic 
profiling found that Matrix Gla Protein (MGP) - a small extracellu-
lar matrix protein involved in the inhibition of calcification – was 
found to be upregulated in OCSC. We confirmed the function-
al role of MGP in OCSC pathophysiology as it promoted stem-
ness-associated biological features such as sphere formation 
and expression of stem/EMT genes in OC cells. We also found 
that MGP-driven stemness in OC is mediated via its modulation 
of OCSC transcriptome by upregulating molecular pathways as-
sociated with stem-like properties such as Hedgehog signaling. 
Hence, targeting MGP becomes an optimal strategy for combat-
ing OC by eliminating the OCSC. 
To understand MGP-induced modulation of OCSC transcrip-
tome, we investigated if this involves MGP nuclear translocation, 
which revealed that MGP is mostly in the cytoplasm of OC cells, 
but also that a sizeable fraction of the protein translocates to the 
nucleus. MGP’s nuclear localization – which has never been re-
ported in OC - raises the hypothesis that its regulatory function 
on gene expression involves binding to gene regulatory elements 
within chromatin. Chromatin immunoprecipitation followed by 
sequencing (ChIP-seq) analysis of MGP-overexpressing cells vs 
mock control cells is ongoing to test this hypothesis. Additionally, 
MGP molecular interactors that are necessary for its function in 
driving OC stemness are also being investigated through mass 
spectrometry (MS)-based interactomics.  
The identification of MGP as a novel player in OCSC-driven ma-
lignancy, besides providing mechanistic insights into OC pro-
gression, might help design innovative therapeutic strategies for 
tumor eradication.

D9

Contribution of concurrent Rb1 
and p53 pathway disruption 
to the development of the 
Primitive Neuronal Component in 
Glioblastoma
Somenza E. 1, Pagani F. 2, Gryzik M. 1, Ronca R. 1, Poliani P.L. 3

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Universitätsklinikum 
Hamburg-Eppendorf, University Medical Center Hamburg-
Eppendorf, Laboratory for Translational Research, Hamburg - 
Germany, (3) Pathology Unit, IRCCS San Raffaele, Milan - Italy

Introduction: GBM-PNC is a rare histological variant of glio-
blastoma with nodules of poorly differentiated primitive cells, 
expressing less GFAP glial marker, elevated Ki-67 proliferation 
index, and primitive neuronal features, such as increased pro-
pensity for cerebrospinal fluid dissemination. In our cohort, 18/24 
GBM-PNCs harbor cell cycle control impairment with disrupted 
Retinoblastoma-associated protein 1 (RB1) tumour suppressor 
function and either TP53 mutation or Mdm2-4 amplification.
We established  in vitro models to test our hypothesis that both 
p53 and Rb1 pathway signaling impairments are required to com-
mit a conventional GBM toward the gain of a GBM-PNC pheno-
type.
Methods: We selected two RB1 wildtype conventional GBM 
stem cell populations, one harboring a non-synonymous TP53 
mutation, and designed a CRISPR/Cas9 lentiviral vector to tar-
get RB1 exon 2. Mocks and knockout neurospheres were tested 
for proliferation, invasion, apoptosis, stemness and cell cycle 
assay. In vitro tumorigenesis was modelled with 3D organoids in 
Matrigel, processed (formalin-fixed and paraffin-embedded) and 
stained for the phenotypic expression of glial and neuronal mark-
ers.
Results: Interestingly, all TP53mut RB1 -/- organoids significant-
ly downregulated GFAP glial marker expression and maintained 
high β-III-tubulin neuronal marker expression as compared to the 
mock clones. As expected, no markers modulation was observed 
in the TP53wt RB1-/- controls.
Moreover, the cell cycle assay showed an increasing polyploidy 
in TP53mut RB1 -/- clones, reminiscent of the mitotic aberrations 
typical of the GBM-PNC phenotype, characterized by multinu-
cleated cells and apoptotic processes.
Conclusion: Our results confirm that RB1 loss alone is not enough 
to trigger the switching of a conventional GBM into a GBM-PNC 
biphasic phenotype. Rather, we demonstrate that the concomi-
tant alterations of p53 pathway control and RB1 function, disrupt-
ing cell cycle control, could represent the predisposing feature 
for a conventional GBM to become a GBM-PNC. As a matter of 
fact, the observed reduced glial phenotype and the increased 
polyploidy in TP53mut RB1 -/- GSCs clones could reflect the de-
velopment of a primitive neuronal component and the typical 
chromosomal aberrations.
Given our data, we aim to confirm that our molecular models are 
suitable for the study of the GBM-PNC origin, investigating the 
axis RB1-Early B-cell Factor 3 that we identified (paper in draft) as 
a novel booster of the PNC component.

D10

Investigating the role of PTX3 in the 
biology of glioblastoma

Tavani C. 1, Somenza E. 1, Filiberti S. 1, Pagani F. 2, Poliani 
P.L. 3, Boccaccio C. 4, Orzan F. 4, De Bacco F. 4, Romani C. 5, 
Martini P. 6, Ronca R. 1

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Laboratory for 
Translational Research, University Medical Center Hamburg-
Eppendorf, Hamburg - Germany, (3) Pathology Unit, Vita-Salute 
San Raffaele University, Milan - Italy, (4) Cancer Stem Cell 
Research, Candiolo Cancer Institute , Turin - Italy, (5) Angelo 
Nocivelli Institute of Molecular Medicine, ASST Spedali Civili 
di Brescia, Brescia - Italy, (6) Biology and Genetics Section, 
University of Brescia, Brescia - Italy

Background: Glioblastoma Multiforme (GBM) is the most com-
mon and aggressive brain tumor in adults, classified as grade IV 
tumor by WHO. Common therapies include surgical removal, 
chemotherapy and radiotherapy; however, relapses are inevita-
ble. In addition, it is hypothesized that the relapses are mainly 
due to a subpopulation of stem cells with self-renewal properties, 
called glioblastoma stem cells (GSC) localized in specialized nich-
es. These cells are resistant to conventional treatments thanks to 
their ability to escape apoptosis and activate DNA repair mecha-
nisms. Pentraxin 3 (PTX3) is a soluble pattern recognition recep-
tor belonging to the humoral arm of the innate immunity that is 
also involved in several aspects of tumor growth, angiogenesis, 
metastasis and cancer immune-regulation. To date, a correla-
tion between PTX3 and tumor aggressiveness in GBM has been 
described, but studies regarding its possible implication in GSC 
stemness are still missing.
Materials and Methods: We used human GSC BT302 cells, de-
rived from glioblastoma specimens diagnosed according to WHO 
criteria, to obtain PTX3 silenced cells. PTX3 presence and pro-
duction was assessed by Western blot, qPCR, ELISA and immu-
nostainings. Proliferation, invasion and angiogenic assays were 
performed to analyse the effects of PTX3 silencing. In addition, 
RNA microarray analysis was conducted in order to identify the 
up- and down-regulated pathways, in response to PTX3 modu-
lation.
Results Preliminary: observations revealed a wide expression of 
PTX3 in GSC, and specific silencing in a GSC line revealed a sig-
nificant reduction of cell growth, invasiveness and angiogenic ca-
pacity in GSC after PTX3 knock-down, that results in a decreased 
tumorigenic capacity in vivo. Furthermore, bioinformatic analysis 
revealed a possible implication even of apoptotic and hypoxia 
regulation pathways, activation of which seems to be altered af-
ter PTX3 silencing.
Conclusions: Our data suggest that PTX3 is expressed and may 
play a relevant role in GSC cells. In this context, PTX3 silencing 
may impair tumor features in vitro and in vivo. This sets the basis 
for further characterization of the pro-tumoral and pro-stemness 
role of PTX3 in glioblastoma.
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Tumor microenvironment-induced 
FOXM1 regulates ovarian cancer 
stemness
Battistini C. 1, Kenny H.A. 2, Nieddu V. 1, Melocchi V. 3, Decio 
A. 4, Zambuto M. 1, Gatto A. 1, Bianchi F. 3, Giavazzi R. 4, 
Colombo N. 5, Lengyel E. 2, Cavallaro U. 1

(1) Unit of Gynaecological Oncology Research, European 
Institute of Oncology IRCCS, Milan - Italy, (2) Department of 
Obstetrics and Gynecology, Section of Gynecologic Oncology, 
University of Chicago, Chicago - United States, (3) Cancer 
Biomarkers Unit, Fondazione IRCCS Casa Sollievo della 
Sofferenza, San Giovanni Rotondo - Italy, (4) Laboratory of 
Cancer Metastasis Therapeutics, Mario Negri Institute for 
Pharmacological Research - IRCCS, Milan - Italy, (5) Division of 
Gynecologic Oncology, European Institute of Oncology IRCCS, 
Milan - Italy

The unfavorable prognosis of high-grade serous ovarian cancer, 
HGSOC, may be driven by a small subset of ovarian cancer stem 
cells (OCSC), which are endowed with tumor-initiating abili-
ty and are intrinsically resistant to cytotoxic treatments. These 
characteristics are sustained by signals coming from the tumor 
microenvironment (TME). As a common site of HGSOC presenta-
tion is the omentum, we partially recapitulated the architecture 
of human omentum in vitro using 3D co-cultures of primary hu-
man omental fibroblasts and mesothelial cells. Patient-derived 
HGSOC cells were then integrated in these organotypic models, 
either as bulk cancer cells or as OCSC from the same patients. 
After co-culture in this model, malignant cells were re-isolated 
by FACS sorting and subjected to whole-transcriptome RNA se-
quencing, comparing them to control cells that have not been in 
contact with the in vitro TME.
Our data revealed transcriptional reprogramming induced by 
the in vitro TME in HGSOC cells. We found a number of path-
ways differentially regulated in the bulk population of OC cells vs 
OCSC, shedding light on the impact of the TME on OC stemness. 
Moreover, we identified a panel of transcription factors (TFs) 
specifically altered by the in vitro TME in OCSC. These TF-regu-
lated gene networks represent OCSC vulnerabilities and, hence, 
potential targets in relapsing tumors. Among these, we focused 
on FOXM1, a TF with pleiotropic functions in cancer cells, whose 
activity is altered in 84% of ovarian cancer patients. The FOXM1 
pathway was strongly induced by the in vitro TME specifically in 
OCSC. Mechanistically, the contact with the in vitro TME trig-
gered a FAK/YAP axis which, in turn, accounted for the induction 
of FOXM1 and its downstream target genes. Moreover, the phar-
macological inhibition of FOXM1 significantly impaired OCSC fit-
ness, supporting, on one hand, the key role of TME in orchestrat-
ing OC stemness and suggesting, on the other, a new approach 
for the eradication of OCSC from the omental niche. Overall, our 
patient-derived organotypic platform offers the opportunity to 
unravel the impact of the TME on OCSC at the molecular level in 
experimental models with clinical relevance and can be exploited 
to design innovative HGSOC-eradicating treatments.
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SPARC release upon respiratory 
complex I impairment supports 
survival and migration of ovarian 
cancer cells

Sollazzo M. 1, Milioni S. 1, Nanetti F. 2, Tessitore P. 1, De Luise 
M. 2, D’Angelo L. 1, Miglietta S. 1, Fiorillo M. 3, Ramazzotti M. 
4, Morandi A. 4, Kurelac I. 2, Gasparre G. 2, Iommarini L. 1, 
Porcelli A.M. 1

(1) Department of Pharmacy and Biotechnology, University of 
Bologna, Bologna - Italy, (2) Department of Medical and Surgical 
Sciences, University of Bologna, Bologna - Italy, (3) Department 
of Pharmacy, Health and Nutritional Sciences, University 
of Calabria, Arcavacata di Rende - Italy, (4) Department of 
Experimental and Clinical Biomedical Sciences, University of 
Florence, Florence - Italy

In the last years the involvement of mitochondrial respiration has 
been increasingly recognized as pivotal player during tumor pro-
gression and chemoresistance. In particular, targeting respiratory 
Complex I (CI) has been proposed as a new therapeutic approach 
to hinder cancer growth. In this context, we have demonstrated 
that a severe CI impairment promotes a delay of tumor expansion 
but not its complete eradication. Indeed, over time CI-defective 
cancer cells survive and reactivate their proliferation capabili-
ties, allowing us to speculate that adaptive mechanisms occur to 
overcome the metabolic and molecular consequences of mito-
chondrial impairment. This scenario might be relevant in ovari-
an cancer (OC), where about 85% of patients develop relapses 
after standard surgical and pharmacological treatments. In this 
study, we investigated the impact of CI ablation on OC growth, 
showing that the activation of the main sensor of energy stress, 
AMPK, may block the kinase activity of mTORC1 contributing to 
confine OC cells in a low proliferative status. However, upon the 
mitochondrial impairment, we observed a significant increase of 
SPARC, a matricellular protein involved in cell-cell interaction 
and cell survival. We found that SPARC sustained survival and 
PKCα-mediated cytoskeleton remodeling of CI-impaired OC 
cells. The dissection of such different pathways may offer poten-
tial molecular players in synthetic lethality with CI inhibition, thus 
providing new synergistic strategies for cancer treatment and 
particularly for OC.

This work was supported by the European Union - NextGenera-
tionEU through the Italian Ministry of University and Research 
under PNRR - M4C2-I1.3 Project PE_00000019 "HEAL ITALIA"and 
partially by Associazione Italiana Ricerca sul Cancro (AIRC) grants 
to Porcelli AM (IG-24494) and to Gasparre G (IG-22921). Sollaz-
zo M. was supported by the European Union - NextGenerationEU 
through the Italian Ministry of University and Research under 
PNRR - M4C2-I1.3 Project PE_00000019 "HEAL ITALIA".

E2

Tumor VEGFR2 regulates 
mechanotransduction and restrains 
the tumorigenic and metastatic 
potential of high grade serous 
ovarian cancer cells
Grillo E. 1, Ravelli C. 1, Corsini M. 1, Zizioli D. 1, Capoferri D. 1, 
Bresciani R. 1, Romani C. 2, Mitola S. 1

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Department of Medical 
and Surgical Specialties, Radiological Sciences and Public Health, 
University of Brescia, Brescia - Italy

High grade serous ovarian cancer (HGSOC) is the most prevalent, 
aggressive and deadly histological type of ovarian cancer (OC), 
and the current therapeutic options often produce unsuccessful 
outcomes. Interfering with the vascular endothelial growth factor 
(VEGF)/VEGF receptor 2 (VEGFR2) axis via anti-VEGF antibodies 
(i.e. bevacizumab) or via tyrosine kinase inhibitors (TKi) is a ther-
apeutic approach approved or in clinical trial for HGSOC. These 
drugs were originally developed to block tumor angiogenesis. In 
contrast, their effect on the tumor VEGF/VEGFR2 axis has been 
overlooked and could explain, at least in part, the highly variable 
responses observed in clinical practice/clinical trials. Here we 
investigated the role of tumor VEGFR2 in HGSOC. By compar-
ing two representative HGSOC cell lines, namely OVCAR3 and 
OV7, which express high and low levels of VEGFR2 respectively, 
we found a negative association between the expression levels 
of VEGFR2 and the proliferative/migratory capacity of HGSOC 
cells. Consistent with this, pharmacological inhibition of the 
VEGF/VEGFR2 axis by an anti-VEGFR2 neutralizing antibody or 
via a TKi increases the expression of invasion-related genes and 
the migration of both OVCAR3 and OV7 cells in vitro. Genetic dis-
ruption of the VEGF/VEGFR2 axis in OVCAR3 cells accelerates 
the growth of tumor xenografts in mice and the dissemination of 
cancer cells towards the caudal vascular plexus of zebrafish em-
bryos. In vitro data confirmed that VEGFR2 silencing promotes 
the proliferation, motility and invasion of OVCAR3 cells. This is 
accompanied by looser cell-ECM contacts, reduced size of fo-
cal adhesion contacts (FAs), and reduced FAK activity at FAs, 
as measured by a FRET-based biosensor. Measuring mechanical 
tension using a FLIM/FRET-vinculin-based biosensor revealed 
that VEGFR2 silencing alters mechanical forces and controls YAP 
nuclear translocation in a ECM-dependent manner. Together, the 
data show that interfering with the VEGF/VEGFR2 axis in HGSOC 
cells alters mechanotransduction and leads to the acquisition of 
a pro-proliferative/invasive phenotype. Our study suggests that 
VEGFR2 may act as a tumor brake in HGSOC and explains the 
need for a more cautious use of antiVEGFR2 drugs in OC patients.
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miR-214 and miR-148b-mediated 
metabolism rewiring affects 
melanoma tumor progression
Coco M. 1, Cozzubbo S. 1, Cucinelli S. 1, Larcher A. 1, 
Salaroglio I.C. 2, Joanna K. 2, Giampaolo M. 3, Hodge K. 4, 
Pinton P. 3, Zanivan S. 4, Riganti C. 2, Orso F. 5, Taverna D. 2

(1) Molecular Biotechnology Center “Guido Tarone”, University 
of Torino, Torino, Department of Molecular Biotechnology 
and Health Sciences, University of Torino, Torino - Italy, (2) 
Department of Oncology, University of Torino, Torino - Italy, 
(3) Laboratory for Technologies of Advanced Therapies (LTTA), 
Section of Experimental Medicine Department of Medical 
Science, University of Ferrara, Ferrara - Italy, (4) Cancer 
Research UK Beatson Institute, Garscube Estate, Switchback 
Road, Glasgow G61 1BD - United Kingdom, (5) Department 
of Translational Medicine (DIMET) Università del Piemonte 
Orientale, Novara - Italy

microRNAs are often abnormally expressed in pathological con-
ditions and affect cancer progression by targeting several cell 
processes, including metabolism. The oncogenic miR-214 plays 
a key role in promoting malignant melanoma (MM) progression, 
by downregulating the expression of direct targets, such as adhe-
sion molecules and transcription factors, as well as by inhibiting 
miR-148b, an antimetastatic small non coding RNA. miR-148b is 
often downregulated in cancer, including MM, where it impairs 
tumor cell dissemination. Since a complex interplay occurs be-
tween tumor progression and metabolic rewiring, we investi-
gated the impact of miR-214 and miR-148b on cell metabolism. 
We evidenced, in vitro and in vivo, that glucose uptake, glyco-
lysis, lactate production, and the activity of several glycolytic 
enzymes were increased upon miR-214 overexpression. Instead, 
miR-148b overexpression led to decreased glucose uptake, glyc-
olysis, lactate production, and reduced activity and expression 
of some main players of glucose metabolism. In addition, we ob-
served decreased oxidative phosphorylation following miR-214 
and miR-148b overexpression, as indicated by decreased elec-
tron transport chain activity, mitochondrial ATP production, and 
alterations in mitochondrial morphology and function for both 
non-coding RNAs. miR-214 could affect mitochondrial function 
by altering Mitofusin 2 expression, a proven direct target which 
contributes to the maintenance of the mitochondrial network by 
mediating outer membrane fusion. As for miR-148b-overexpress-
ing cells, the impairment of mitochondrial function could depend 
on the downregulation of peroxisome proliferator-activated re-
ceptor-gamma coactivator-1alpha/beta PGC-1α,PGC-1β), master 
regulators of mitochondrial biogenesis and a predicted targets of 
miR-148b. In line, a proteomic analysis revealed the modulation 
of several ETC complex subunits and of different participants of 
the cell antioxidant defense system upon miR-148b overexpres-
sion. Importantly, when we evaluated the impact of miR-214- and 
miR-148b-dependent metabolic alterations on metastatic traits 
of MM cells, we observed altered cell adhesion and cell motili-
ty suggesting a direct link with tumor dissemination. Altogether, 
these data suggest that miR-148b mediates a metabolic downreg-
ulation that contributes to the impairment of tumor cell dissem-
ination. Instead, miR-214 overexpression promotes the Warburg 
effect, which favours malignancy and supports tumor progres-
sion.

E4

MET hyperactivation prevents 
perinuclear actin cap alignment: 
implications for cell metastasis
Sgarzi M. 1, Mazzeschi M. 1, Montacci E. 2, Girone C. 2, 
Morselli A. 2, Borrelli F. 2, Pagano F. 2, Gelfo V. 2, Ferlizza E. 
2, Romaniello D. 2, Santi S. 3, Pasquinelli G. 2, Gyorffy B. 4, 
Lauriola M. 2

(1) IRCCS Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, Italy - Italy, (2) Department of Medical and Surgical 
Sciences (DIMEC), University of Bologna, Bologna, Italy - Italy, 
(3) Institute of Molecular Genetics, National Research Council 
of Italy, Bologna, Italy - Italy, (4) Semmelweis University Dept. of 
Bioinformatics and 2nd Dept. Of Pediatrics, Budapest, Hungary 
- Hungary

The perinuclear actin cap was recently described as a cytoskel-
etal structure, engaging a subset of apical contractile actin bun-
dles known as stress fibers and involved in a number of biological 
functions, including the regulation of nuclear shape and cellular 
motility. Activated MET receptor has been related to an altered 
actin remodeling, but no data are available on receptor-medi-
ated actin cap organization. In cancer cells characterized by a 
hyper-activation of MET signalling, we found an aberrant rear-
rangement of the cellular actin caps, which crashed into patch-
es localized in the proximity of the nucleus and associated with 
spherical nuclei, meandering cell motility and inactivation of the 
mechano-transducer YAP1. Interestingly, MET ablation was suffi-
cient to reactivate YAP1 and restore the cap, leading to enhanced 
directionality and flattened nuclei. Consistently, the introduction 
of a hyperactive MET in normal epithelial cells, enhances nuclear 
height and alters the cap organization, as also confirmed by TEM 
analysis. Finally, the constitutively active YAP1 mutant YAP5SA 
is able to overcome the effects of oncogenic MET. Overall, our 
work describes a signaling axis empowering MET-mediated YAP1 
dampening and actin cap misalignment, with implications for nu-
clear shape and cell motility. We anticipate that the resulting phe-
notype could provide an asset to aggressive cancer cells during 
metastatic dissemination, representing a new interesting target 
to be investigated for the treatment of MET dependent cancers. 

E5

Extracellular vesicles miR-29a and 
C4a promote lung cancer pre-
metastatic niche formation
Pontis F. 1, Ghidotti P. 1, Locatelli C. 1, Ferrario N. 1, Boeri M. 1, 
Moro M. 1, Bertolini G. 1, Suatoni P. 1, Pastorino U. 1, Maiullari 
F. 2, Rizzi R. 2, Bearzi C. 2, Sangaletti S. 1, Sozzi G. 1, Fortunato 
O. 1

(1) Fondazione IRCCS Istituto Nazionale dei Tumori, Milan - 
Italy, (2) Istituto Nazionale Genetica Molecolare INGM "Romeo 
Ed Enrica Invernizzi", Milan - Italy

Introduction: Lung cancer is the deadliest cancer worldwide, pri-
marily because of metastatic spread. Tumor-derived extracellu-
lar vesicles (EVs) are key players in preparing the “soil” at distant 
sites, called pre-metastatic niches (pMN), favoring circulating 
cancer cells dissemination and outgrowth. So far little is known 
about the role of plasma EVs in lung cancer pMN formation; we 
aim to elucidate their role in pMN formation and identify new 
prognostic biomarkers for early stages patients.
Methods: Plasma-EVs were obtained by ultracentrifugation from 
40 early stages patients survived at 5 years (ESA-EVs) and 40 
patients died within two years (ESD-EVs). EVs from heavy-smok-
ers cancer free individuals were used as control (HS-EVs). EV’s 
characterization was performed following MISEV guidelines. 
Functional experiments were carried out in vitro in 3D-bioprinting 
co-cultures and in vivo models. 
Results: Plasma-EVs markedly express CD41b, CD42a and CD31 
(enriched in ESD-EVs compared to ESA- and HS-EVs) suggest-
ing platelet and endothelial origin. ESD-EVs induced endothelial 
pro-inflammatory activation (upregulation of VCAM1, CXCR4 and 
CXCL1). Conditioned medium of ESD-treated endothelial cells 
stimulated fibroblast’s cytokines production (CXCL1 and IL6). 
3D-bioprinted co-cultures (fibroblast, endothelial and epithelial 
cells) corroborated ESD-EV-mediated endothelial activation and 
consequent fibroblast modulation. ESD-EVs directly promoted 
macrophages immunosuppressive phenotype (IL10, CCL2, VEGF 
and CD206 upregulation). Nanostring and dPCR revealed 2 miR-
NAs (miR-199a, miR-29a) enriched in ESD-EVs. Proteomic char-
acterization showed higher abundance of C4a and SurfactantB 
proteins in ESD-EVs. Simultaneous modulation of miR-29 and 
C4a recapitulates changes observed in endothelial cells after 
ESD-EVs treatment. EVs administration after miR-29 silencing 
and C4a inhibitionr prevent endothelial activation induced by 
ESD-EVs. ESD-EVs injections in immunedeficient mice revealed 
a pro-inflammatory and immunosuppressive perturbation of lung 
microenvironment. ESD-EVs significantly increased the growth 
of cancer cells (LT73) in the lungs of mice compared to ESA-EVs 
treated or untreated mice. 
Conclusion: Our findings demonstrated that plasma EV-medi-
ated endothelial cell activation, along with immune cell recruit-
ment; modulate stromal features resulting in pMN formation. 
Significantly, EV-miR-29a and C4a may represent predictive bio-
markers for early-stage lung cancer patients.

E6

A PI3K Interactor drives PDAC early 
metastasis while paving the way for 
PI3K-targeted therapy
Costamagna A. 1, Giovannetti E. 2, Cappello P. 1, Martini M. 1

(1) Department of Molecular Biotechnologies and Health 
Sciences, Torino - Italy, (2) University Medical Centers, 
Department of Medical Oncology- Cancer Center Amsterdam, 
Amsterdam - Netherlands

Introduction: Pancreatic ductal adenocarcinoma (PDAC) poses 
a significant challenge due to its aggressive metastatic. Grow-
ing evidence indicates that PDAC may initiate metastasis prior 
to the histological manifestation of overt tumors. Acting as a 
molecular adaptor, p130Cas protein integrates signals from the 
extracellular matrix and soluble factors, emerging as a potential 
key protein that may regulate metastatic dissemination. Prelimi-
nary results indicate that p130Cas expression increases in cells 
detaching from the primary lesions and invading the surrounding 
matrix, suggesting its involvement in early metastatic events. Our 
previous findings demonstrate that p130Cas positively regulates 
the PI3K-AKT pathway. However, the precise impact of p130Cas-
PI3K-AKT axis on PDAC metastasis remains to be fully elucidated.
Methods: To evaluate the impact of the p130Cas protein as a 
new regulator of PDAC metastatization, mouse models of PDAC 
(KrasG12D/Trp53R172H/CrePdx1 and KrasG12D/CrePdx1) were 
crossed with mouse strain carrying p130Cas floxed alleles. Func-
tional 3D in vitro and in vivo experiments were performed with 
murine primary PDAC cells.
Results: We previously identified p130Cas as essential for ac-
tivating the PI3K-AKT pathway downstream of mutant Kras, 
through direct binding to the PI3K-p85 regulatory subunit. Anal-
ysis of RNAseq datasets revealed significant upregulation of the 
p130Cas gene and PI3K-AKT gene signature in circulating tumor 
cells from patients with metastatic PDAC, underscoring the piv-
otal role of this axis in promoting metastasis. Preliminary results 
from murine PDAC sections indicate increased p130Cas expres-
sion in cells detaching from primary lesions and invading the sur-
rounding matrix. In 3D cultures, we observed p130Cas overex-
pression in invasive cell protrusions, correlating with enhanced 
invasive ability both in vitro and in an in vivo zebrafish model. 
Notably, we found that this increased metastatic potential can 
be attenuated by AKT inhibition, suggesting a reliance of these 
cells on p130Cas-mediated upregulation of the PI3K-AKT signal-
ing pathway for metastasis.
Conclusion: Our data suggests that p130Cas upregulation is a 
key event during early metastatic dissemination. Elimination of 
p130Cas-dependent cells with PI3K inhibitors may present a 
novel therapeutic opportunity to specifically target aggressive 
metastatic cancer cells escaping from primary tumor or already 
in circulation and may potentially interrupt the way of tumor me-
tastasis.
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Changes in NF-Y splicing foster 
dynamic interactions within 
the tumor niche and serve as 
a biomarker for the metastatic 
microenvironment   
Campani V. 1, Iseppato N. 1, Belluti S. 1, Cuoghi L. 1, Piccinini 
C. 1, Ronzio M. 2, Miserocchi G. 3, Dolfini D. 2, Alessandrini A. 
1, Imbriano C. 1

(1) University of Modena and Reggio Emilia, Modena - Italy, 
(2) University of Milan, Milan - Italy, (3) IRCCS- IRST Dino 
Amadori, Meldola - Italy

The transcription factor NF-Y regulates the transcription of a 
plethora of genes involved in cancer initiation and progression. 
NF-YA, the DNA-binding subunit of the NF-Y complex, is com-
monly up-regulated in tumors, and a switch between the two 
alternatively spliced transcripts, NF-YAs and NF-YAl, occurs in 
tumor tissues compared to normal ones. 
Transcriptomic data from colorectal adenocarcinoma (COAD) 
highlighted a significant increase in the expression of NF-YAs at 
the expense of NF-YAl compared to healthy tissues. Despite this, 
high NF-YAl levels predict lower patients’ survival and distinguish 
the mesenchymal molecular subtype CMS4, which is character-
ized by stromal infiltration and an ECM-related signature associ-
ated with a poor prognosis. 
In vitro 3D cellular models and in vivo zebrafish xenografts point-
ed at a key role of the NF-YAl isoform in sustaining enhanced mi-
gratory and invasive behavior of COAD cells. High NF-YAl expres-
sion up-regulates the expression of genes related to extracellular 
matrix (ECM) and epithelial-mesenchymal transition (EMT), and 
sustains a metabolic rewiring. 
The overexpression of NF-YAl in COAD cells transforms stro-
mal fibroblasts into CAFs (Cancer Associated Fibroblasts) and 
promotes the polarization of Tumor-Associated Macrophages 
(TAMs) from M1 to M2, with CAFs and M2-like TAMs facilitating 
tumor invasiveness and inducing drug resistance. 
Our results suggest that targeting NF-YA with antisense oligo-
nucleotides may represent a new therapeutic splice switching 
correction to effectively reduce tumor metastasis and overcome 
drug resistance.

E8

Gastroesophageal circulating 
tumor cell crosstalk with peripheral 
immune system guides CTC survival 
and proliferation

Gallerani G. 1, Rossi T. 2, Valgiusti M. 3, Puccetti M. 4, 
Miserocchi G. 2, Zanoni M. 2, Angeli D. 5, Arienti C. 6, Pace I. 
1, Bassi C. 7, Vannini I. 2, Melloni M. 8, Bandini E. 2, Urbini M. 2, 
Negrini M. 7, Bonafè M. 1, Ferracin M. 1

(1) Department of Medical and Surgical Sciences (DIMEC), 
University of Bologna, Bologna, Italy - Italy, (2) Biosciences 
Laboratory, IRCCS Istituto Romagnolo per lo Studio dei Tumori 
(IRST) "Dino Amadori", Meldola, Italy - Italy, (3) Department of 
Medical Oncology, IRCCS Istituto Romagnolo per lo Studio dei 
Tumori (IRST) "Dino Amadori", Meldola, Italy. - Italy, (4) Azienda 
Unità Sanitaria Locale di Imola, Imola, Italy. - Italy, (5) Unit of 
Biostatistics and Clinical Trials, IRCCS Istituto Romagnolo per lo 
Studio dei Tumori (IRST) "Dino Amadori", Meldola, Italy - Italy, 
(6) Osteoncology and Rare Tumors Center, Immunotherapy, Cell 
Therapy and Biobank, IRCCS Istituto Romagnolo per lo Studio 
dei Tumori (IRST) "Dino Amadori", Meldola, Italy. - Italy, (7) 
Department of Translational Medicine and Laboratorio per le 
Tecnologie delle Terapie Avanzate (LTTA) Centre, University 
of Ferrara, Ferrara, Italy. - Italy, (8) Laboratory of Biomarkers, 
Biomolecular Targets and Personalized Medicine in Oncology, 
Translational Medicine, University of Ferrara, Ferrara, Italy. - 
Italy

Tumor dissemination is a key event in tumor progression. Dur-
ing this event a main role is played by circulating tumor cells 
(CTCs), immune cells, and their interaction. How the immune 
system supports the survival and proliferation of CTCs is not 
fully elucidated. In this study we describe the use of an in-vitro 
co-culture system consisting of immune cells and CTCs from the 
same patient, to increase the success rate in the establishment of 
CTC-derived long-term cell cultures. In this system, we charac-
terized the immune cells of successful co-cultures and the signals 
they exchange with cancer cells, including cytokines and extra-
cellular vesicle (EV) content. Using this protocol, we stabilized 
four CTC-derived cell lines from patients with metastatic gas-
troesophageal cancer, which were cultured for over a year and 
characterized from a genetic and molecular point of view. The 
four cell lines harbor shared chromosomal aberrations including 
the amplification at 8q24.21 containing MYC and deletion 9p21.3 
containing CDKN2A/B and the IFN type I cluster. Moreover, the 
transcriptomic profile of CTC cell lines is distinct from primary 
tumors, and we detected the activation of E2F, G2M, MYC path-
ways and the downregulation of gamma interferon response 
pathway. Each cell line shows a degree of invasiveness in zebraf-
ish in-vivo, and the most invasive ones share the same mutation in 
RBA14 gene. In addition, the four cell lines secrete cell-line specif-
ic EVs containing microRNAs that target YAP, BRG1-AKT1, TCF8-
HDAC pathways. Overall, we highlight how the immune system 
plays a key role in the proliferation of CTCs through EV signaling, 
and how CTC cell lines genomic and transcriptomic alterations 
make these cells less visible from the immune system and likely 
responsible for the survival advantage in sites far from the mi-
croenvironment of origin.

E9

β-arr1/DDR2 pathway in the cross-
talk between ovarian fibroblast and 
cancer cells
Masi I. 1, Ottavi F. 1, Grillo S. 1, Kunkl M. 2, Licursi V. 1, Tuosto 
L. 3, Rosanò L. 4

(1) Institute of Molecular Biology and Pathology (IBPM), National 
Research Council (CNR), Rome - Italy, (2) Department of Biology 
and Biotechnologies "Charles Darwin", Sapienza University, 
Rome, Italy - Italy, (3) Department of Biology and Biotechnologies 
"Charles Darwin", Sapienza University, Rome - Italy, (4) Roma - 
Italy

Collagens, the most prevalent ECM protein, are remodeled dur-
ing tumor progression and act as ligands for discoidin domain re-
ceptors (DDRs) DDR1 and DDR2, members of the tyrosine kinase 
receptor (TKR) family. DDR2 activation drives ECM-dependent 
tumor processes, contributing to the aggressive behavior of can-
cer cells, including serous ovarian cancer (SOC) cells. The pre-
cise molecular mechanisms are not fully elucidated. In this tumor, 
the scaffold protein β-arrestin1 (β-arr1) promotes the activation of 
TKR signaling pathways, facilitating invasion and metastasis, sug-
gesting that a functional interaction between β-arr1 and DDR-as-
sociated proteins might influence DDR signaling. The present 
study investigated the role of β-arr1 in regulating collagen expres-
sion and ECM remodeling by human ovarian fibroblasts (HOFs), 
and the effects on DDR2 response in cancer cells. Real-time PCR 
(qRT-PCR) and western blot analysis show that HOFs express 
DDR2 and β-arr1. To gain insight into the gene program regulated 
by β-arr1 in HOFs and identify the different gene expression pro-
files we performed transcriptome sequencing in si-SCR and si-β-
arr1 HOFs which identified 461 down-regulated and 331 up- reg-
ulated DEGs, among collagens. qRT-PCR and luciferase assays 
with β-arr1 silenced HOFs demonstrated a reduced expression 
of Col1, which was rescued by the re-expression of WT, but not 
nuclear mutant b-arr1, confirming that nuclear β-arr1 functions as 
a nuclear regulator of Col1 expression in HOFs. Furthermore, im-
munofluorescence analysis revealed decreased cellular staining 
of Col1 in HOFs silenced for β-arr1. Of note, WB analysis shows 
that the addition of conditioned medium from si-SCR but not si-
β-arr1 HOFs results in the activation of the DDR2 in SOC cells, in-
dicating the existence of a b-arr1-dependent col1 loop in the TME 
between HOFs and cancer cells. The involvement of DDR2 in the 
formation of linear invadopodia, a matrix-degrading structure 
along collagen fibrils, was examined. We observed a DDR2-de-
pendent linear invadopodia formation in SOC and HOFs, absent 
in β-arr1-silenced cells, confirming the above results. Our find-
ings highlight a novel pathway involving β-arr1 and DDR2 in ECM 
remodeling critical for tumor invasion and metastasis.

E10

Autotaxin inhibitor IOA‑289 reduces 
the metastatic potential of HCC 
cancer cells in vitro
Manganelli M. 1, Centonze M. 1, Dituri F. 1, Mancarella S. 1, 
Carrieri L. 1, Giannelli G. 2

(1) National Institute of Gastroenterology, IRCCS “Saverio de 
Bellis” Research Hospital, 70013 Castellana Grotte, Italy - Italy, 
(2) Scientific Direction, National Institute of Gastroenterology, 
IRCCS “Saverio de Bellis” Research Hospital, 70013 Castellana 
Grotte, Italy - Italy

Lysophosphatidic acid (LPA) is a serum bioactive phospholipid 
with growth-factor-like activities for many cell types. Recent evi-
dence showed that LPA is produced extracellularly from lysophos-
phatidylcholine by autotaxin (ATX). Through local production of 
bioactive LPA, ATX might support an invasive microenvironment 
for tumour cells and therefore contribute to the metastatic cas-
cade. We explored the biological effects of a newly ATX inhibitor, 
IOA-289, as a novel therapeutic approach for the treatment of sol-
id tumors, in particularly those characterized by elevated grade 
of fibrosis as hepatocellular carcinoma (HCC). Four HCC cancer 
cell lines were treated with increasing concentrations of IOA-
289 for 24h and 48h. By proliferation- and clonogenic assay we 
found that IOA-289 was able to inhibit HCC cancer cells growth 
(p<0.05). This effect was dose-dependent, and the drug was 
most effective in FBS-free culture. By apoptosis-array we found 
that the anti-cancer effect might be mediated by the up-regu-
lation of several pro-apoptotic proteins such as BIM, Caspase-3 
and -8, SMAC, FAS and HTRA proteases. By wound healing and 
transwell migration assay, ATX inhibition decreased the motility 
of HCC cancer cell lines (p<0.05). Moreover, we also highlighted 
for the first time that IOA-289 was able to reduce HCC-depend-
ent angiogenesis in vitro. Human liver sinusoidal endothelial cells 
(hLSECs) were used in tube-formation assays, to investigate the 
effects of IOA-289 in HCC-dependent angiogenesis. Treatment 
with 12µM IOA-289 was able to reduce tube-formation by 25% 
compared to untreated cells. This effect was more pronounced 
in a primary metastatic HCC cell line (p<0.05). Furthermore, the 
angiogenic effect may be mediated by connective tissue growth 
factor (CTGF). Indeed, gene expression analysis by qPCR re-
vealed that cells with low CTGF expression showed a significant 
down-regulation after 24h of treatment compared to untreated 
cells (p<0.001), while cells with high CTGF expression showed a 
significant down-regulation at 48h after 12µM IOA-289 treatment 
compared to untreated cells (p<0.001). Collectively these results 
highlighted that IOA-289 was able to reduce the metastatic po-
tential of HCC cancer cells in vitro. Therefore, the use of inhibi-
tory drugs directed against ATX could be an effective strategy in 
suppressing HCC metastasis.
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Gasdermin E is intertwined with 
the endothelin-1/ZEB1 axis to 
promote high-grade serous ovarian 
carcinoma metastatic progression

Sestito R. 1, Caprara V. 1, Tocci P. 1, Roman C. 1, Sacconi A. 2, 
Blandino G. 2, Bagnato A. 1

(1) Preclinical Models and New Therapeutic Agents Unit, 
IRCCS-Regina Elena National Cancer Institute, Rome - Italy, 
(2) Translational Oncology Research Unit, IRCCS-Regina Elena 
National Cancer Institute, Rome - Italy

The diagnosis at advanced clinical stages together with meta-
static dissemination determine treatment failure and poor sur-
vival rate of high-grade serous ovarian carcinoma (HG-SOC). 
Cancer cells undergoing epithelial-to-mesenchymal transition 
(EMT) sustain macrophage recruitment and promote their rewir-
ing in a metastatic-supportive phenotype. Unravelling the mech-
anistic dynamics underlying the dangerous dialogue between 
macrophages and cancer cells, may help to identify novel vul-
nerabilities to improve the treatment of HG-SOC patients. In this 
malignancy, the EMT program is guided by the endothelin-1 (ET-
1)/endothelin A receptor (ETAR) axis through the upregulation of 
the ZEB1 transcriptional factor. Considering that ZEB1 has been 
recently associated with the pyroptotic mediator gasdermin E 
(GSDME), in this study we evaluated whether, upon ETAR activa-
tion GSDME may play a new role with ZEB1 to favor the acquisi-
tion of aggressive traits in HG-SOC and support pro-metastatic 
functions of macrophages. Here we show that, in patient-derived 
(PD)-HG-SOC cells, ETAR activation increases GSDME expres-
sion by tethering the ZEB1 recruitment on the GSDME promoter. 
Moreover, ET-1 promotes the nuclear translocation of GSDME 
and its physical interaction with ZEB1. GSDME, in turn, regulates 
the stability of ZEB1 and potentiate its transcriptional activity. 
Functional experiments pinpoint that the integrated ET-1R/ZEB1/
GSDME circuitry mediates the ET-1-driven EMT and cell invasion, 
as well as promotes the release of diffusible mediators, including 
STAT3-related factors. In parallel, our evidence in macrophages 
suggests the capability of ET-1 to activate the ET-1R/ZEB1/GSD-
ME signaling, raising a pro-tumoral phenotype and sustaining a 
vicious circle powered by the release of ET-1 and STAT3-asso-
ciated cytokines. Of therapeutic interest, the treatment of PD-
HG-SOC cells and macrophages with the dual ETAR/ETBR an-
tagonist, macitentan, curbing the ET-1-dependent ZEB1/GSDME 
interplay, inhibits the STAT3-related responses in both tumor and 
macrophage compartments and hampers metastatic dissemina-
tion in PD-HG-SOC xenografts. This study, identifying the ET-1R/
ZEB1/GSDME circuit as an important functional link between 
tumor cells and macrophages to support cancer progression, 
opens new perspectives of therapeutic strategies to improve the 
treatment of metastatic HG-SOC patients.

E12

Targeting epithelial-mesenchymal 
transition (EMT) through NF-κB 
inhibition in 2D and 3D breast 
cancer model

Rigogliuso S. 1, Cusimano A. 1, Labbozzetta M. 1, Carfì Pavia 
F. 2, Carbone C. 2, Poma P. 1, Notarbartolo M. 1

(1) Department of Biological, Chemical, and Pharmaceutical 
Sciences and Technologies (STEBICEF), University of Palermo. 
- Italy, (2) Department of Engineering, University of Palermo. - 
Italy

Breast cancer is characterized by an extensive metastatic capac-
ity which causes unfavorable outcomes.  Epithelial mesenchymal 
transition, the overexpression of metalloproteases, alterations 
in the adhesion molecules expression, are just some of the main 
mechanisms involved in the metastasis of solid tumors, but not the 
only ones.  In some cases cells that survive the first treatment un-
dergo further genetic mutations that give them resistance to the 
treatment itself. This phenomenon favors the proliferation of cells 
with metastatic capacity. (-)-Dehydroxymethylepoxyquinomycin 
((-)-DHMEQ) is a well-known NF-κB inhibitor, a transcription fac-
tor that promotes the expression of many adhesion molecules, 
anti-apoptosis proteins and metastasis-promoting proteins. It is 
known that aberrant activation of NF-κB signaling is associated 
with EMT and a high propensity for early metastasis, therefore 
NF-κB is an attractive target for drug discovery. Although admin-
istration of DHMEQ has proven to be safe and effective on most 
cancer models, a major limitation is its instability in the organism. 
We evaluated the effects of S)-b-salicyloylamino-a-exo-methyl-
ene-ϒ-butyrolactone (SEMBL) a new and more stable analogue 
of DHMEQ on three different breast cancer cell lines (MCF-7, 
its multidrug resistant variant MCF-7R, MDA-MB-231). SEMBL 
shows anti-proliferative and anti-migratory effects mediated by 
the inhibition of NF-κB, with IC50 significantly lower than DH-
MEQ, resulting more potent than the original compound. In ad-
dition, cell invasion and wound healing assays revealed a strong 
reduction in invasive capacity mediated by MMP-2 and Vimentin 
decrease. These results were confirmed on 3D Poly-L-Lactic Acid 
(PLLA) scaffold systems, which provides an excellent alternative 
to the animal model as it represents a very close system to in vivo 
pathophysiological conditions. Our data indicated an expression 
of Vimentin on MCF-7 cells grown on the scaffold, it is normally 
not expressed in such cells under 2D conditions. This strengthens 
the hypothesis that the 3D condition favors the development of 
a resistant phenotype, therefore the scaffold could be an excel-
lent support for studying this phenomenon. The role of Vimentin 
on the invasive capacity of cells is of particular interest in can-
cer, where the acquisition of a motile phenotype is ​an essential 
step of the metastatic process. The antiproliferative activity on 
BC makes SEMBL a promising molecule to study also for other 
tumors.
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Pantothenic acid supports the 
metabolic organotropism of 
prostate cancer cells
Ippolito L. 1, Pranzini E. 1, Pardella E. 1, Gangarossa G. 1, Iozzo 
M. 1, Comito G. 1, Santi A. 1, Giannoni E. 1, Chiarugi P. 1

(1) Department of Biomedical Experimental and Clinical 
Sciences, University of Florence - Italy

Although good progress has been made in treating primary tu-
mors, mortality for prostate cancer (PC) is still mainly caused by 
metastatic disease. Specifically, PC preferentially metastasizes 
to bone and lung. As the seed (cancer cells) and soil (organ) hy-
pothesis suggests, the environmental landscape of distant organs 
may specifically favor the metastatic outgrowth. In our study, we 
investigated the soil metabolic features potentially supporting 
the PC organotropism.
The metabolites emerging from the main metastatic niches (bone, 
lung, brain, liver) and plasma were analyzed by untargeted gas-
mass spectrometry (GC-MS) on tissues collected from athymic 
healthy mice and validated in vitro by treating PC cell lines (PC3, 
DU145) growing in adherent (two-dimensional-2D cultures) or 
non-adherent conditions (3D cultures).
Among the metabolites identified by GC-MS analysis, pantoth-
enic acid (PA) emerged as particularly enriched in the lung tis-
sues. We highlighted that PA supplementation increases 3D cell 
clustering as advantage, while no effects were observed for 2D 
cell proliferation. As PA sustains CoA metabolism, exogenous 
treatment with CoA elicited similar effects on 3D cell clustering, 
suggesting a role of PA in sustaining CoA metabolism. Interest-
ingly, PA is able to improve the mitochondrial asset of 3D cells in 
terms of oxygen consumption rate (Seahorse analysis), mitochon-
drial polarization (assessed by the TMRE dye), and mitochondrial 
morphology (cristae membrane via electronic microscopy), thus 
restoring the mitochondrial defects acquired by matrix-detached 
tumor cells. Also, PA transporter SLC5A6 silencing was able to 
abrogate the PA-induced clustering and mitochondrial advantage 
in 3D cells.
In addition, GC-MS analysis showed that PA promotes an overall 
decrease of succinate levels in 3D cells, suggesting a potential 
use of succinylCoA, potentially boosting heme metabolism, in-
volved –among others– in mitochondrial complexes assembly. In 
keeping, we found increased levels of heme in PA-supplied 3D 
cells and succinylacetone, a potent inhibitor of heme biosynthe-
sis, strongly dampened 3D growth and mitochondrial function-
ality.
Our work underlines the availability of vitamins and cofactors as a 
potential bottleneck in tumor progression. Mechanistically, spe-
cific metabolite availability may sustain altered metabolic needs 
of detached PC cells, likely attenuating the metabolic stress in-
duced by the loss of attachment (e.g. rescuing the mitochondrial 
metabolism). 

F2

Metabolic dependent deregulation  
of TET/TDG DNA demethylation 
complex supports PDAC tumorigene-
sis in LSL-KrasG12D; PDX-1-Cre (KC) 
mice fed with high fat diet
Malatesta S. 1, Vigiano Benedetti V. 2, Illi B. 3, Middonti E. 4, 
Salviati E. 5, Sommella E.M. 5, Campiglia P. 5, Di Nicolantonio 
F. 6, Bussolino F. 7, Cencioni C. 8, Spallotta F. 9

(1) Department of  Biology and Biotechnology Charles Darwin, 
Sapienza University, 00185, Rome - Italy, (2) Department of 
Translational Medicine, Catholic University of the Sacred Heart, 
00168, Rome - Italy, (3) Institute of Molecular Biology and Pathology, 
National Research Council (IBPM-CNR), 00185, Rome - Italy, (4) 
Candiolo Cancer Institute-IRCCS-FPO, 10060, Candiolo - Italy, (5) 
Department of Pharmacy, University of Salerno, 84084, Fisciano, 
Salerno - Italy, (6) Department of Oncology, Molecular Biotechnology 
Center, University of Turin, 10126, Turin; Candiolo Cancer Institute, 
IRCCS-FPO, 10060, Candiolo - Italy, (7) Department of Oncology, 
University of Torino, 10043, Orbassano; Candiolo Cancer Institute, 
IRCCS-FPO, 10060, Candiolo - Italy, (8) Institute of System Analysis 
and Informatics, National Research Council (IASI-CNR), 00185, 
Rome - Italy, (9) Department of Biology and Biotechnology Charles 
Darwin, Sapienza University, 00185, Rome; Istituto Pasteur Italia-
Fondazione Cenci Bolognetti, Sapienza University, 00185, Rome - Italy

Intro: Pancreatic ductal adenocarcinoma (PDAC) is one of the deadliest 
cancers with poor prognosis and therapeutic outcome. Several epidemio-
logical studies show that chronic metabolic diseases, such as obesity and 
type II diabetes, are associated with an increased risk of PDAC incidence. 
In these conditions, the prolonged exposure to altered metabolism might 
compromise cellular functions, especially epigenome integrity. Indeed, 
specific metabolites directly regulates epigenetic enzyme activity: S-aden-
osyl methionine (SAM) and succinate (SA) control methylation levels while 
α-ketoglutarate (αKG) harness demethylation reaction. Dysmetabolism 
is characterized by aberrant fluctuation of above-mentioned metabolites 
which might support cancer development, including PDAC. Here, we in-
vestigate the correlation between metabolism and epigenetics associated 
with PDAC onset and progression to explore novel therapeutic strategies.
Methods and results: We examined the link between dysmetabolism and 
PDAC in LSL-KrasG12D; PDX-1-Cre mice (KC) exposed to high-fat diet (HFD). 
Pancreatic transcriptome analyses revealed that HFD induced significant 
changes on the expression of the genes involved in cell proliferation and 
motility, and glucose and lipid metabolism. Accordingly, metabolomic 
analysis highlighted free fatty acid level alteration during pancreatic tu-
morigenesis upon dysmetabolic condition. Moreover, HFD mice showed 
higher SAM level and a ratio between aKG and SA lower than 1, prompting 
us to focus our attention on the DNA demethylation enzymatic machinery, 
particularly on ten-eleven dioxygenase 1 (TET1) / thymine DNA glycosylase 
(TDG) formation. Interestingly, in HFD mice, epigenetic-associated metab-
olite level alterations were paralleled by TET1/TDG complex dissociation 
and consequent accumulation of iterative cytosine modifications, including 
5-formilcytosine (5fC). These findings were validated in an in vitro model 
of human pancreatic ductal epithelial (HPDE) cells bearing Kras mutation 
exposed to free fatty acid and high glucose levels. Specifically, TET1/TDG 
complex dissociation, 5fC accumulation and gene expression alteration 
were validated in HPDE cells exposed to dysmetabolic condition.
Conclusions: Our results support the hypothesis of an involvement 
of epi-metabolic mechanisms in dysmetabolic-dependent PDAC tu-
morigenesis and progression opening the way for novel combinatorial 
PDAC therapeutic strategies targeting the epi-metabolic link. 
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Analysis of GLP1-R function and 
trafficking in the early stage 
of PDAC tumorigenesis upon 
dysmetabolic conditions

Vigiano Benedetti V. 1, Malatesta S. 2, Manni I. 3, Salviati E. 
4, Sommella E.M. 5, Piaggio G. 3, Campiglia P. 5, Rotili D. 6, 
Cencioni C. 7, Spallotta F. 8

(1) Department of Translational Medicine, Catholic University 
of the Sacred Heart, 00168, Rome - Italy, (2) Department of 
Biology and Biotechnology Charles Darwin, Sapienza University, 
00185, Rome - Italy, (3) UOSD SAFU, IRCCS - Regina Elena 
National Cancer Institute, 00144, Rome - Italy, (4) Department of 
Pharmacy, University of Salerno, Fisciano, 84084, Salerno - Italy, 
(5) Department of Pharmacy, University of Salerno, Fisciano 
84084, Salerno - Italy, (6) Department of Drug Chemistry and 
Technologies, Sapienza University of Rome, 00185, Rome - Italy, 
(7) Institute of System Analysis and Informatics, National Research 
Council (IASI-CNR), 00185, Rome - Italy, (8) Department of 
Biology and Biotechnology Charles Darwin, Sapienza University, 
00185, Rome; Istituto Pasteur Italia-Fondazione Cenci Bolognetti, 
Sapienza University, 00185, Rome - Italy

Abstract
Background and aim: The Glucagon-like peptide receptor 
(GLP1-R) is a G protein-coupled receptor recognizing GLP-1 li-
gand, an incretin hormone secreted by the intestine, which regu-
lates insulin secretion, satiety induction, glucagon inhibition, and 
appetite suppression. GLP1-R agonists are well-established an-
ti-diabetic drugs, mimicking incretin effects in treating type 2 dia-
betes (T2D) and metabolic disorders, major risk factors for various 
cancers, including pancreatic ductal adenocarcinoma (PDAC). 
PDAC is a highly aggressive cancer with a low survival rate, poor 
clinical outcomes, and resistance to chemotherapy. Despite the 
clinical significance of GLP1-R, its role in metabolic syndrome 
and PDAC development is poorly understood. The present study 
investigates GLP1-R mechanisms and trafficking in the early stag-
es of PDAC development under dysmetabolic conditions. Meth-
ods: PDAC development upon dysmetabolism was investigated 
in: 1) MITO-Luc-LSL-Kras (G12D/+); Pdx-1-Cre (MKC) mice mod-
el fed with high-fat diet (HFD) to mimic dysmetabolism-induced 
alterations; 2) HPDE-K-RasG12V (Human Pancreatic Ductal Epithe-
lial Cells) cultured with high glucose and free fatty acid levels 
to mimic metabolic alterations. Results: We demonstrated that 
GLP1-R protein levels are significantly down-modulated in both in 
vivo and in vitro models upon dysmetabolic conditions. Since me-
tabolomics analysis detected low levels of succinyl-CoA in HFD 
mice, we evaluated global succinylation level in our experimental 
models. Of note, western blotting analysis and immunoprecipi-
tation revealed a global decrease in succinylated protein levels 
upon metabolic alteration, including GLP1-R protein. In this light, 
we rescued GLP1-R levels boosting succinylation, by desucciny-
lase SIRT5 inhibitors, and blocking the autophagic flux, by the 
lysosomal inhibitor Bafilomycin A1. Interestingly, the rescue of 
GLP1-R levels or activity affects HPDE-K-RasG12V cell proliferation 
and migration, preventing their aggressiveness upon dysmeta-
bolic conditions. Conclusion: Impaired GLP1-R signaling plays a 
pivotal role in the early stages of PDAC progression. Increasing 
GLP1-R succinylation might stabilize its function, counteracting 
tumorigenesis. These results highlight novel therapeutic targets 
for PDAC patients affected by metabolic syndrome.

F4

Lysosomal Lipid Switch regulates 
mTOR signaling and glutamine 
metabolism in Pancreatic Cancer
De Santis M.C. 1, Costamagna A. 1, Gulluni F. 1, Lorito N. 2, 
Corbo V. 3, Giovannetti E. 4, Porporato P.E. 1, Morandi A. 2, 
Hirsch E. 1, Martini M. 1

(1) University of Torino, Department of Molecular Biotechnology 
and Health Sciences, Torino - Italy, (2) Department of 
Experimental and Clinical Biomedical Sciences 'Mario Serio', 
University of Florence, Florence, Italy - Italy, (3) Department 
of Engineering for Innovation Medicine (DIMI), University 
of Verona, Verona, Italy - Italy, (4) Cancer Center Amsterdam, 
Department of Medical Oncology, Amsterdam UMC, VU 
University Medical Center, Amsterdam, The Netherlands - 
Netherlands

Pancreatic cancer (PC) is on path to become the second leading 
cause of cancer-related death by 2030. The late diagnosis and 
the resistance to chemotherapy are the main reasons for the poor 
clinical outcome of PDAC patients, thus new therapeutic ap-
proaches are urgently required.
mTOR-dependent metabolic adaptation to nutrient availabili-
ty, such as glutamine, is a key feature of PC, that can be thera-
peutically exploited. We previously demonstrated that a class II 
PI3K, PI3K-C2G, is a negative regulator of mTOR and a predictive 
marker for mTOR and glutaminase inhibitors in PC patients. Un-
derstanding how glutamine impacts on PI3K-C2G activity would 
help to develop novel therapeutic strategies to increase tumor 
targeting.
We measured the levels of a class II PI3K, PI3K-C2G in human 
resected PDAC samples and associated it with patient outcomes. 
We performed studies with KRasG12D/+;p53R172H/+;Pdx1-Cre (KPC) 
mice and KPC Pik3c2g-null mice. We used CRISPR/Cas9 sys-
tem to disrupt PIK3C2G gene in human PDAC cells. Functional 
studies were performed to determine the significance of loss of 
PI3K-C2G and the sensitivity of deficient cells to mTOR and glu-
taminase inhibition.
We demonstrated that PI3K-C2G expression is reduced in about 
30% of PDAC cases, associating with aggressive phenotype and 
increased phosphorylation of S6K. In KPC mice, loss of PI3K-
C2G increases tumor development and progression, strongly 
reducing mice overall survival time. The ability of tumors with 
PI3K-C2G loss to grow faster correlates with hyperactivation of 
mTORC1 pathway through the newly discovered Asap1/Arf1 axis 
and glutamine metabolism rewiring to support lipid synthesis. 
PI3K-C2G-KO tumors failed to adapt to metabolic stress induced 
by the depletion of glutamine or glutaminase inhibition, resulting 
in cell death. 
n conclusion, we demonstrated that the combinatorial targeting 
of mTOR and glutamine metabolism is an innovative therapeutic 
option in pancreatic cancer. The study of glutamine-mediated 
regulation of PI3K-C2G activity and the manipulation of different 
metabolic features, as glutamine addiction, would help to identi-
fy the best combinatorial treatment that fits with patients to im-
prove their clinical outcome.

F5

Unveiling a Novel Metabolic 
Vulnerability in Lung 
Adenocarcinoma: Targeting OADHC 
for Improved Therapy and Immune 
Response
Basile R. 1, Vacca R. 1, Carrà G. 2, Wyart E. 2, Zaggia I. 2, 
Porporato P.E. 2, Menga A. 1

(1) Dept of Health Sciences, Università del Piemonte Orientale 
UPO, 28100 Novara - Italy, (2) Molecular Biotechnology Center – 
MBC, University of torino, Torino - Italy

This study unveils a new avenue in lung cancer (LUAD) research. 
We investigated the role of OADHC, a mitochondrial enzyme 
crucial for tryptophan and lysine breakdown, in LUAD progres-
sion and immune evasion. Traditionally, LUAD research focuses 
on glucose and glutamine metabolism. Here, we propose a dis-
tinct pathway involving OADHC, potentially impacting tumor 
aggressiveness and immune suppression by modulating the 
cellular environment. Targeting OADHC presents a promising 
therapeutic strategy to disrupt this novel pathway and potential-
ly inhibit LUAD malignancy. Our study aimed to: 1) Understand 
how OADHC affects LUAD aggressiveness and drug response; 2) 
Explore OADHC's role in shaping the tumor immune landscape; 
3) Evaluate OADHC as a potential target linked to LUAD severity 
and immune escape. We employed a combined approach using 
cell studies, advanced genetic techniques, and human tumor 
analysis. Silencing OADHC in cancer cells revealed unexpected 
metabolic changes, including increased reliance on glucose and 
oxygen, and sensitivity to hypoxia. Notably, decreased trypto-
phan breakdown led to a shift towards the serotonin pathway. In 
vivo, silencing OADHC altered tumor growth and metastatic pro-
cess, and reshaped the immune microenvironment. Human tissue 
analysis supported these findings, revealing a positive correlation 
between high OADHC levels and poor prognosis. Conversely, tu-
mors with lower OADHC had higher numbers of immune-activat-
ing cells. Our findings suggest that OADHC levels hold promise 
as a biomarker for LUAD prognosis. Targeting OADHC not only 
impacts tumor metabolism but also promotes infiltration of ben-
eficial immune cells, potentially leading to improved therapeutic 
outcomes. This study paves the way for novel therapeutic strat-
egies targeting OADHC to improve tumor control and immune 
response in LUAD.

F6

Unveiling ODC's Role in KRAS-
Driven Lung Cancer: Metabolism, 
Immunity, and Potential Therapeutic 
Implications

Vacca R. 1, Basile R. 1, Carrà G. 2, Wyart E. 2, Zaggia I. 2, 
Porporato P.E. 2, Menga A. 1

(1) Dept of Health Sciences, Università del Piemonte Orientale 
UPO, 28100 Novara - Italy, (2) Molecular Biotechnology Center – 
MBC, University of torino, Torino - Italy

Lung adenocarcinoma (LUAD), the predominant histological sub-
type of non-small cell lung cancer (NSCLC), exhibits a distinct 
spectrum of oncogenic alterations. Mutations in EGFR and KRAS, 
ALK translocations, KEAP1 and LKB1 loss are among the most 
frequent driver events, each associated with unique metabolic 
reprogramming in LUAD cells. However, existing research has 
predominantly focused on glucose and glutamine metabolism, 
overlooking the potential impact of alternative amino acids. Our 
work aims to fill this gap by investigating the role of mitochondri-
al tryptophan and lysine catabolism in promoting cancer aggres-
siveness and facilitating immune evasion through their modula-
tion of mitochondrial bioenergetics and dynamics. Specifically, 
this study explores the role of the mitochondrial 2-oxodicarboxy-
late carrier (ODC) in KRAS-driven lung cancer. Silenced cells ex-
hibited altered oxidative metabolism and reduced mitochondrial 
plasticity. Notably, they also displayed reduced lysine catabolism 
and increased arachidonic acid metabolism with 15k-PGE2 ac-
cumulation, a potential tumor suppressor. Gene set enrichment 
analysis revealed upregulation of prostaglandin synthesis and 
immune response pathways in silenced cells. Silencing ODC in 
mouse models significantly reshaped tumor growth and microen-
vironment. Furthermore, silenced tumors displayed vessels re-
modelling and altered T cells infiltration. Analysis of human lung 
cancer tissues confirmed a positive correlation between ODC 
levels and tumor grade, suggesting ODC as a potential biomark-
er. Additionally, high ODC correlated with immune suppression, 
and potentially Th2-dominant immune response. These findings 
unveil ODC as a promising therapeutic target for KRAS-driven 
lung cancer by disrupting cancer cell metabolism, promoting an-
ti-tumor immunity, and hindering immune escape mechanisms.
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FADS1/2-mediated lipid metabolic 
reprogramming drives ferroptosis 
sensitivity in metastatic triple 
negative breast cancer

Lorito N. 1, Subbiani A. 1, Smiriglia A. 1, Bacci M. 1, Bonechi F. 
1, Meattini I. 1, Longo D.L. 2, Avgustinova A. 3, Chiarugi P. 1, 
Bachi A. 4, Morandi A. 1

(1) Department of Experimental and Clinical Biomedical 
Sciences, University of Florence, Viale Morgagni 50, 50134 
Florence - Italy, (2) Institute of Biostructures and Bioimaging, 
National Research Council of Italy, Via Nizza 52, 10126 Turin - 
Italy, (3) Institut de Recerca Sant Joan de Déu, Carrer Santa Rosa 
39-57, 08950 Esplugues de Llobregat - Spain, (4) IFOM ETS - The 
AIRC Institute of Molecular Oncology, Via Adamello 16, 20139 
Milan - Italy

Triple-negative breast cancer (TNBC) is frequently refractory to 
therapies and patients experience high grade of early recurrence 
with distant metastases. Metabolic flexibility is crucial for tumor 
progression and metastatic cascade, and lipid metabolism is of-
ten altered in TNBC and therefore might reveal vulnerabilities ex-
ploitable for therapeutic and/or diagnostic purposes.
Genome-wide profiling together with an array of functional met-
abolic assays applied to TNBC cells with different metastatic 
abilities revealed enhanced de novo fatty acid (FA) biosynthesis 
and content (i.e., lipid droplets, LD) in the more aggressive mod-
els. Since targeting lipid metabolism with different agents was 
ineffective in reducing survival, we postulated that the increased 
FA synthesis could be relevant as it alters lipid composition and 
complexity. Indeed, we identified fatty acid desaturases 1 and 2 
(FADS1/2), which are responsible for polyunsaturated FA (PUFA) 
biosynthesis, to be highly expressed in aggressive TNBC. Lipid-
omic analysis of the aggressive FADS1/2 high-expressing TNBC 
cells revealed alteration in the content of PUFA that emerged as 
a metabolic vulnerability since they are peroxidation substrates 
essential for ferroptosis execution, a form of iron-dependent 
cell death. Accordingly, FADS1/2 high-expressing TNBC cells 
displayed increased ROS levels and accumulation of toxic lipid 
peroxides and were susceptible to ferroptosis inducers. Mech-
anistically, targeting FADS1/2 by both genetic interference and 
pharmacological approach rendered those tumors ferropto-
sis-resistant, whereas the inhibition of stearoyl-CoA desaturase 1 
(SCD1) failed since this enzyme catalyzes the rate-limiting step in 
the production of the protective monounsaturated FA (MUFA). To 
note, unbalancing PUFA/MUFA ratio by increasing the availability 
of exogenous PUFA sensitized resistant tumors to ferroptosis ex-
ecution. Lastly, inhibiting LD formation and turnover suppressed 
the buffering capacity of LD and potentiated the iron-dependent 
cell death. 
These findings have been validated in vitro and in vivo in mouse 
and human-derived clinically relevant models and in a retrospec-
tive cohort of TNBC patients offering novel potential predictive 
biomarkers that can be also useful for synthetic lethality thera-
peutic approaches in TNBC.

F8

Choline Kinase-alpha aberrant 
expression promotes ovarian 
cancer aggressiveness: a focus 
on phospholipids metabolism and 
mitochondrial homeostasis 
Rizzo A. 1, Citeroni E. 1, Vitale A. 1, Gnocchi P. 2, Quarteri F. 2, 
Iorio E. 3, Corsetto P. 4, De Cecco L. 1, Ditto A. 1, Califano D. 1, 
Pignata S. 5, Tomassetti A. 1, Mezzanzanica D. 1, Bagnoli M. 1

(1) Fondazione IRCCS Istituto Nazionale dei Tumori Milano - 
Italy, (2) Nerviano Medical Science - Italy, (3) Istituto Superiore 
di Sanità Roma - Italy, (4) Università degli Studi Milano - Italy, (5) 
Istituto Nazionale Tumori IRCCS Fondazione G. Pascale Napoli 
- Italy

Ovarian cancer (OC) is a gynecological malignancy often di-
agnosed late and challenging to treat. Current efforts focus on 
identifying new therapeutic targets and approaches to improve 
patients’ survival. Previously, we demonstrated that OC is char-
acterized by the "cholinic phenotype," a metabolic hallmark de-
fined by elevated intracellular phosphocholine (PCho) levels due 
to an aberrant overexpression and activity of Choline kinase al-
pha (CHKA/ChoKα) enzyme. CHKA silencing (siCHKA) affect-
ed OC aggressiveness by decreasing cell proliferation, motility/
invasion capabilities, and enhancing sensitivity to chemothera-
peutics and receptor-mediated apoptotic stimuli. Despite such 
findings, the molecular mechanisms by which the cholinic phe-
notype contributes to OC's transformed state remain largely un-
known. The current availability of a ChoKα-specific ATP-mimetic 
pharmacological inhibitor (NMS-P830) is expected to deepen 
our understanding of the biological effects dependent of ChoKα 
catalytic activity, ultimately opening to potential therapeutic in-
terventions.
Based on our current data, we hypothesize that the cholinic 
phenotype enhances OC cell aggressiveness and survival by 
maintaining phospholipid homeostasis, influencing antioxidant 
defenses, and altering cell membrane properties. By examining 
CHKA and phospholipid-related gene expression in tumor sam-
ples from primary and omental locations, we observed a signifi-
cant upregulation of the CHKA-associated pathway in secondary 
localization samples. Additionally, analysis of public and propri-
etary OC transcriptome datasets revealed a direct association 
between CHKA expression and tumor progression, further sup-
porting CHKA's role in promoting OC transformed state. 
In vitro studies indicated that CHKA impairment by either silenc-
ing or pharmacological inhibition (NMS-P830) led to increase in 
biosynthesis and formation of lipid droplets (LD), alterations in 
mitochondrial membrane integrity, and decreased mitochondrial 
fitness. We also observed disruptions in the lipid rafts' localiza-
tion of membrane proteins involved in survival and signaling.
To identify metabolic traits, lipid reshaping, and membrane per-
turbations associated with ChoKα activity, we are currently ana-
lyzing by LC/MS and MRI the choline-related lipid profile in siCH-
KA and NMS-P830 treated cells. 

Partially supported by AIRC and Italian Ministry of Health. 

F9

Targeting muscle-tumour crosstalk 
to prevent metastasis 

Porporato P.E. 1, Scalera A. 1, Menga A. 2

(1) University of Turin, Department of Molecular Biotechnology 
and Health Sciences, University of Turin, Torino, Italy. - Italy, (2) 
torino - Italy

Metastasis accounts for 90% of cancer-related deaths. Surpris-
ingly, the influence of metabolic alterations in the host on me-
tastasis remains largely uncharted. As physical activity prevents 
metastasis, we speculated that metabolic alterations occurring 
in muscle wasting might contribute to metastasis formation. We 
previously identified dysregulation in iron metabolism as a driv-
er for muscle wasting in tumor, including the upregulation of the 
heme exporter FLVCR1.
Hence, we generated a skeletal muscle-specific knockout for 
FLVCR1a to test the impact on tumor progression. While there 
was no discernible difference in tumor growth, FLVCR1a mKO 
resulted in a significant reduction in spontaneous pulmonary me-
tastasis upon s.c. LLC injection. Intriguingly, the loss of FLVCR1a 
in skeletal muscle affected the systemic level of the hormone 
ERFE, eventually hampering iron metabolism and neutrophil dis-
semination.
Collectively, our findings suggest that FLVCR1a in muscle tissue 
regulates systemic immunity and iron homeostasis, ultimately 
promoting the progression of cancer to metastasis.

F10

Mitochondrial metabolism guides 
ovarian cancer cell malignant 
phenotype 
Abramo F. 1, Formenti L. 1, Lazzarin L. 1, Dellavedova G. 1, 
Giavazzi R. 1, Francesca F. 1

(1) Cancer Metastasis Therapeutics, Experimental Oncology 
Department, “Mario Negri” Institute for Pharmacological 
Research IRCCS, Milano - Italy

Despite multimodal treatment and the introduction of targeted 
therapies, ovarian cancer (OC) remains one of the deadliest gy-
necological neoplasia, due to delayed diagnosis, extensive dis-
semination and the onset of chemoresistance. Mitochondrial 
metabolism has increasingly gained interest since it endows ma-
lignant cells with considerable metabolic plasticity enabling their 
survival, proliferation and dissemination through different hostile 
microenvironments. We found that a subset of OC preclinical 
models is heavily reliant on oxidative metabolism, being charac-
terized by elevated expression of the transcriptional co-activator 
PGC1β, a key regulator of mitochondrial functions.
In this study we aimed at unraveling the influence of PGC1β-re-
lated mitochondrial activity on OC cells malignant phenotype, 
ultimately promoting disease progression. 
To this aim, ID8 p53-/- murine OC cells were silenced for PGC1β 
expression, which determined an impairment of oxygen con-
sumption and mitochondrial activity. When implanted orthotopi-
cally in immunocompetent mice, a significant delay of PGC1β-si-
lenced tumor progression compared to controls was observed.  
Malignant ascites appeared later in PGC1β-silenced tumor 
bearing mice than in controls, associated to reduced metastatic 
dissemination into the peritoneal cavity, finally resulting in sig-
nificant increase in mouse survival. Interestingly, results from in 
vitro experiments indicate that PGC1β silencing did not alter OC 
cell proliferative capability in standard culture conditions, but im-
paired proliferation compared to control cells in hypoxia and nu-
trient-depleted conditions, accordingly to the different behaviour 
of PGC1β-silenced vs control cells observed in vivo. Moreover, 
damaged mitochondrial metabolism reduced OC cells migration 
ability and diminished their collagenase activity resulting in a re-
duced capability to invade. 
Collectively, our data suggest that impairing mitochondrial me-
tabolism affects i) cancer cells ability to adapt to hostile condi-
tions (e.g. nutrient starvation or hypoxia), and ii) their invasive 
potential, thereby delaying OC progression. 
Supported by “HEAL ITALIA” project PE_00000019 to Francesca 
Abramo, CUP: B43D22000710006



42 43F. Cell metabolism

Abstract Book

F. Cell metabolism

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

F11

High density lipoproteins modulates 
27-hydroxycholesterol levels and 
effect on prostate cancer cell 
proliferation

Cetti F. 1, Garavaglia C. 1, Pedrelli M. 2, Parini P. 2, Gomaraschi 
M. 1

(1) University of Milano, Dept. of Pharmacological and 
Biomolecular Sciences, Center E. Grossi Paoletti - Italy, (2) Cardio 
Metabolic Unit, Department of Medicine and Department of 
Laboratory Medicine, Karolinska Institute, Huddinge, Sweden - 
Sweden

Introduction: As one of the key lipoproteins involved in cholester-
ol transport, high density lipoproteins (HDL) plays an important 
role in maintaining and regulating the cholesterol homeostasis in 
tumor cells. In this context, HDL were shown to reduce prostate 
cancer (PCa) cell content of cholesterol, thus inhibiting cell pro-
liferation. Nevertheless, little is known about the overall effect on 
cholesterol homeostasis. Besides its important role as regulator 
of several cellular functions, cholesterol can also be converted in 
oxysterols, bioactive lipids usually known for their antiprolifera-
tive effects. However, tumor cells have an aberrant production of 
oxysterols, and some of them can contribute to tumor growth, as 
demonstrated for breast cancer. Aim of the study was to assess 
the impact of oxysterols on PCa cell proliferation and to investi-
gate whether HDL can affect their intracellular levels. 
Matherial and methods: Experiments were performed in andro-
gen-sensitive (LnCap) and androgen-independent (PC3) PCa cell 
lines, compared to non-tumor PNT2. HDL were isolated by ultra-
centrifugation from human plasma. Intracellular levels of oxyster-
ols were assessed by GC/MS. Cell proliferation was evaluated by 
cell count and MTS assay on cells exposed to 27-hydroxycholes-
terol (27-HC) and/or HDL.
Results and discussion: PCa cell lines showed a different distri-
bution of oxysterols compared to non-tumor PNT2. In particu-
lar, 27-HC levels were up to 5 times higher in PC3 cells than in 
PNT2. 27-HC significantly increased cell proliferation up to 30% 
in LnCap and to 15% in PC3. The exposure to HDL drastically re-
duced the content of all oxysterols, including 27-HC, in the three 
cell lines. Consequently, cell proliferation induced by 27-HC was 
completely prevented when cells were exposed to HDL.
Conclusions: Our results showed that 27-HC increased the pro-
liferation of PCa cell lines, which is prevented by HDL. Therefore, 
the reduction of intracellular levels of oxysterols could contrib-
ute to the antiproliferative effects of HDL on tumor cells. Further 
studies are needed to deeply investigate the underlying mecha-
nisms, which could be related to the activation of hormone re-
ceptors by 27-HC, as observed in breast cancer, and to the over-
expression of the ABCG1 transporter in PCa cells. 

F12

Hexosamine biosynthetic pathway 
inhibition cooperates with 
gemcitabine inducing in vitro and in 
vivo pancreatic cancer regression 
by enhancing DNA damage
Zerbato B. 1, Brancato V. 1, Giampà M. 1, Colleoni G. 1, Taverna 
G. 1, La Chimia M. 2, Scumaci D. 2, Chiaradonna F. 1

(1) University of Milano Bicocca, Department of Biotechnology 
and Biosciences, Milano - Italy, (2) Magna Græcia University of 
Catanzaro, Department of Experimental and Clinical Medicine, 
Catanzaro - Italy

Pancreatic cancer (PC) is the seventh most common cause of 
death due to oncological diseases. Nearly 80% of patients are 
diagnosed at advanced stages and chemotherapy, based on 
gemcitabine (GEM) remains the main treatment. However, PC 
develops chemoresistance to GEM so an alternative therapeu-
tic regimen should be investigated combining GEM with other 
drugs. PC shows metabolic alterations based on the increased 
glucose consumption to fuel glycolysis. This leads to an upregu-
lation of the Hexosamine Biosynthetic Pathway (HBP) to produce, 
UDP-N-acetylglucosamine necessary for protein glycosylation, a 
nutrient- and stress-responsive post-translational modification. 
Previous results establish that FR054, a small inhibitor of PGM3, 
a HBP enzyme, leads to growth arrest in PC cells in vitro, high-
lighting the role of HBP in promoting PC survival. In vivo, GEM 
and FR054 administration is well tolerated and suppresses almost 
completely tumor growth in xenograft and PDX mice. The activ-
ity of some metabolic pathways can influence the DNA Damage 
Repair (DDR) by regulating substrates availability required for 
the repair process and the function of its players. In this work 
we demonstrate that FR054 enhances GEM’s efficacy. Indeed 
their combination, promote apoptosis through augmentation of 
the DNA damage and a significant change in the phosphorylation 
status of several proteins involved in DDR response. We demon-
strate that Homologous Recombination is reduced. This is an 
important achievement since this DDR mechanism is correlated 
to chemoresistance. In addition, some proteins directly involved 
in DNA damage response are O-glycosylated, as shown by pro-
teomics analysis. In conclusion, the study sheds light on the cor-
relation between proteins glycosylation and DDR, suggesting a 
potential role of HBP in regulating cancer progression.

Supported by grants from MUR (# 2022ZBZFX3 PRIN-2022 
Unione Europea - NextGenerationEU) and Bando Fondo di Ate-
neo-Quota competitiva 2021, FAR 2022

F13

Investigating the role of tumor 
metabolism in delaying the 
development of platinum resistance 
in ovarian carcinoma models 

Capellini E. 1, Perotti L. 1, Damia G. 1, Ricci F. 1

(1) Istituto di Ricerche Farmacologiche Mario Negri IRCCS, 
Laboratory of Preclinical Gynaecological Oncology, Milan, Italy 
- Italy

Ovarian cancer represents the deadliest gynaecological malig-
nancy, characterized by a 5-year survival rate of 40%. Despite 
an initial response rate of 85% to first-line platinum-based thera-
py, most of patients relapse with a resistant disease. We demon-
strated that the addition of metformin to cisplatin effectively re-
verse and delay acquired cisplatin resistance in an in vivo setting 
in ovarian cancer patient-derived xenografts (PDXs). Building on 
these findings, our aim was to examine the molecular mecha-
nisms underlying the effects of this combination on delaying the 
development of cisplatin resistance. 
Starting from the murine ID8 F3 cell line, we developed cispla-
tin-resistant cells through increasing drug concentrations up to 
20 µM. Simultaneously, these cells were treated with the same 
increasing cisplatin concentrations plus metformin at 50 µM. The 
acquisition of resistance was assessed by cytotoxicity and colo-
ny-forming assays. Metabolic profiling was conducted employ-
ing a Seahorse® extracellular flux analyser in both ID8 cell lines. 
Similar analyses were done on ex vivo cultures from PDXs models 
sensitive to platinum, and in their derived sublines obtained fol-
lowing treatment with platinum (resulting in resistance) or with 
combined platinum and metformin (resulting in partially resistant 
to platinum). 
After seventeen drug treatments, cisplatin-treated ID8 cells were 
fivefold more resistant than the parental line. The metformin/cis-
platin co-treated ID8 cells demonstrated an intermediate sensi-
tivity as compared to resistant cell lines, showing a fold increase 
of 1.5 than the parental line after the same number of treatments. 
Functional metabolic studies showed that resistant cells dis-
played higher oxidative phosphorylation than glycolysis for ener-
gy production compared to sensitive and cisplatinum/metform-
ine co-treated cells. Furthermore, resistant ID8 cells exhibited an 
increased metabolic plasticity following cisplatin treatment than 
parental and cisplatin/metformin co-treated cells, being able to 
shift from oxidative phosphorylation to glycolysis to maintain a 
stable energy production. Similar findings were obtained in ex-vi-
vo cultures derived from PDX models. 
Overall, our data suggest that the combination cisplatin/met-
formin is a potential pharmacological treatment to delay the 
development of cisplatin resistance in both in vitro and in vivo 
ovarian carcinoma models and is associated with a modulation of 
tumor metabolic plasticity.

F14

Reprogramming prostate cancer 
eicosanoid metabolism towards an 
anti-inflammatory asset prevents 
therapy-induced chemoresistance

Corsi F. 1, Briganti S. 2, Pelliccia A. 1, Deidda Tarquini G. 1, 
Torino F. 3, Traversa E. 1, Ghibelli L. 4

(1) Dept. of Chemical Science and Technologies, University 
of Rome Tor Vergata, Rome - Italy, (2) Laboratory of Skin 
Pathophysiology, IRCCS Istituti Fisioterapici Ospitalieri, 
Rome - Italy, (3) Dept. of Systems Medicine, Medical Oncology, 
University of Rome Tor Vergata, Rome - Italy, (4) Dept. of Biology, 
University of Rome Tor Vergata, Rome - Italy

Castration-resistant prostate cancer (CRPC) treated with chemo-
therapy after initial remission often undergoes cancer repopula-
tion and acquired cell-resistance (CRAC), an adaptive, non-ge-
netic process which involves the metabolic rewiring of cancer 
cells. Indeed, we recently demonstrated that upon exposition to 
etoposide, CRPC cells shift their energy supply from glycolysis to 
OXPHOS and accelerate the exchange of principal nutrients and 
their end products, to sustain cancer repopulation and malignant 
progression.
Here, we show that chemotherapy also strongly affects cancer 
cell lipid metabolism. In fact, by monitoring with HPLC-mass 
spectrometry the evolution of the eicosanoid spectrum of CRPC 
cells after etoposide treatment, we discovered that cells strong-
ly increase the enzymatic activity of 5-lipoxygenase (5-LOX) and 
cyclooxygenase-2 (COX-2), two main producers of eicosanoids. 
In particular, the pro-inflammatory 5-LOX products leukotriene 
B4 and 5-hydroxyeicosatetraenoic acid (5-HETE) are exploited 
to resist apoptosis, and the COX2-derived prostaglandin E2 to 
undergo epithelial-to-mesenchymal transition, repopulate the 
injured tumor tissue and facilitate cancer invasion. The depend-
ence of cancer cells on eicosanoids to survive therapy and sup-
port cancer progression creates a promising metabolic vulnera-
bility which may be therapeutically exploited.
In this scenario, we propose cerium oxide nanoparticles (CNPs), 
well-known biocompatible nano-enzymes possessing intrinsic 
SOD/catalase-mimetic activities, as unprecedented chemo-sen-
sitizing agents able to totally reprogram cancer cell eicosanoid 
metabolism towards an anti-tumor asset. Mechanistically, CNPs 
catalyse the (direct) conversion of pro-inflammatory prostaglan-
dins, HETEs and leukotrienes into pro-resolving eicosanoids, 
such as lipoxins, thereby blunting the lipid signalling necessary 
to sustain cancer relapse and progression, i.e. refraining cancer 
cells that survive therapy from acquiring chemoresistance, direc-
tional motion, and epithelial-to-mesenchymal transition.
Altogether, our data highlight that therapeutic approaches aimed 
at reprogramming the eicosanoid milieu set up by CRPC cells in 
response to chemotherapy towards an anti-inflammatory asset 
can stabilize cancer remission, preventing cancer recrudescence.
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Lipoproteins are key players in the 
modulation of prostate cancer cell 
cholesterol and proliferation
Cetti F. 1, Ossoli A. 1, Garavaglia C. 1, Gomaraschi M. 1

(1) Center E. Grossi Paoletti, Dept. of Pharmacological and 
Biomolecular Sciences, University of Milano - Italy

Introduction: Cancer cells need cholesterol to proliferate, since 
it is a structural component of cell membranes and is involved in 
several cellular functions. Within lipid rafts it regulates the acti-
vation of transmembrane receptors, including those for growth 
factors. Moreover, cholesterol can be converted into biological-
ly active metabolites, as oxysterols, isoprenoids, or hormones. 
Cholesterol can be directly synthesized by cancer cells, or it can 
be taken up by lipoproteins in the extracellular fluids. Aim of the 
study was to investigate cholesterol homeostasis in androgen re-
ceptor (AR)-positive and AR-null PCa cell lines and the modula-
tion by lipoproteins.
Methods and Results: AR-positive LnCaP and AR-null PC3 cells 
were compared to the non-tumorigenic human prostatic epitheli-
al cell line PNT2. The rate-limiting enzyme of cholesterol synthe-
sis, HMG-CoA reductase, was not increased in PCa cell lines and 
its inhibition by lovastatin did not reduce cell cholesterol content. 
On the contrary, receptors involved in lipoprotein endocytosis 
were significantly overexpressed in cancer cells. Consistently, 
the exposure to low-density lipoproteins (LDL) increased cho-
lesterol content and proliferation of PCa cells. ATP-binding cas-
sette transporters A1 and G1, which promote cholesterol efflux 
towards high-density lipoproteins (HDL), were dysregulated in 
cancer cells: ABCA1 expression was blunted while ABCG1 expres-
sion was upregulated in LnCaP and PC3 cells compared to PNT2. 
ABCA1 downregulation was key to impair cholesterol efflux from 
cancer cells to HDL, since restoring its expression by proteasome 
inhibition promoted cholesterol removal and reduced the prolif-
eration of PCa cells.
Conclusions: For their cholesterol needs, PCa cell lines mainly 
rely on lipoprotein uptake rather than on synthesis, likely because 
the mevalonate pathway is a time- and energy-consuming pro-
cess. Concomitantly, cholesterol efflux towards extracellular ac-
ceptors as HDL is impaired due to the accelerated catabolism of 
the ABCA1 transporter.

F16

Metabolic interactions of bone 
metastatic prostate carcinoma cells

Taurino G. 1, Chiu M. 1, Ughini C. 1, Griffini E. 1, Bianchi M.G. 1, 
Bussolati O. 1

(1) Laboratory of General Pathology, Dept. of Medicine and 
Surgery, University of Parma, Parma - Italy

Most prostate cancer (PCa)-related deaths derive from the bone 
metastatic disease where tumor cells may generate osteolytic or, 
more commonly, osteoblastic lesions, which severely hamper pa-
tients’ quality of life. However, biology of PCa bone metastases 
is only partially characterized and, hence, treatment options are 
limited. In particular, the metabolic features of PCa metastatic 
cells in the bone environment and the relationships established 
with the resident bone marrow cell populations are substantially 
unknown. One of these populations, mesenchymal stromal cells 
(MSCs) can differentiate into osteoblasts and are known to sup-
port the metabolism and growth of haematological tumors. Here 
we have assessed if a metabolic interaction exists between PCa 
cells and bone marrow MSCs in co-culture systems.
Two human metastatic PCa cell lines (the androgen-insensitive 
PC-3 and the androgen-sensitive VCAP) were seeded in the 
top compartment of a double-chamber co-culture system, with 
MSCs placed in the bottom chamber. Cancer cell viability was 
evaluated after 3-7 days both under normoxic and hypoxic con-
ditions. When cultured alone, either PCa cell line showed a dra-
matic loss of viability when incubated in the absence of glutamine 
(Gln). In both cell lines, asparagine and a membrane-permeant 
analogue of 2-oxoglutarate significantly and additively rescued 
cell viability of Gln starved cells with PC-3 showing a larger effect 
than VCAP as far as 2-oxoglutarate was concerned. On the con-
trary, glutamate and aspartate were without effect. Under condi-
tions of Gln shortage, a partial, although significant, protection 
of PCa cells by co-cultured MSCs was detected. When cultured 
under osteogenic conditions (ascorbic acid and dexamethasone) 
for 14d, MSCs exhibited a clear-cut induction of the osteogenic 
markers ALPL and COL1A1. The induction was significantly low-
ered by PC3-conditioned medium.
These data indicate that PCa cells are sensitive to Gln starvation 
and use the amino acid not exclusively for anaplerosis. Under Gln 
shortage, bone marrow MSCs protect the viability of PCa cells, 
which, conversely, hinder the osteoblast differentiation of stro-
mal cells. Overall, these preliminary results suggest the existence 
of a metabolic, pro-tumor interaction between metastatic PCa 
cells and bone marrow mesenchymal stromal cells.
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The tumor suppressor miR-22 
induces metabolic reprogramming 
through GLUT1 targeting and 
represents a possible biomarker of 
sorafenib response in hepatocellular 
carcinoma
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(1) Department for Life Quality Studies, University of Bologna, 
Rimini - Italy, (2) Department of Pharmacy and Biotechnology, 
University of Bologna, Bologna - Italy, (3) Division of Internal 
Medicine, Hepatobiliary and Immunoallergic Diseases, IRCCS 
Azienda Ospedaliero-Universitaria di Bologna, Bologna - Italy, 
(4) Hepato-biliary Surgery and Transplant Unit, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna - Italy, (5) 
Pathology Unit, IRCCS Azienda-Ospedaliero Universitaria di 
Bologna, Bologna - Italy, (6) Department of Morphology, Surgery 
and Experimental Medicine, University of Ferrara, Ferrara - Italy

Hepatocellular carcinoma (HCC) is the third cause of cancer-re-
lated death worldwide. Immunotherapy has revolutionized HCC 
treatment in the last decade. For ineligible patients, sorafenib and 
lenvatinib represent the first line treatments. However, acquired 
drug resistance remains a major issue, thus identifying new ther-
apeutic combinations and biomarkers is an unmet clinical need. 
MicroRNAs (miRs) contribute to tumorigenesis and metabolic shift 
in neoplastic cells. MiR-22 is downregulated in cancers, including 
HCC, acting as a tumor suppressor. The aims of this study are to in-
vestigate miR-22 contribution to HCC tumorigenesis and sorafenib 
resistance, focusing on its role in metabolic reprogramming, and to 
evaluate its potential as a biomarker of treatment response.
Tissue and serum miR-22 levels were analysed by qPCR in DEN-HCC 
rats and HCC patients. Proliferation, apoptosis, migration, and sphe-
roid formation assays assessed miR-22 influence on HCC phenotype, 
while xenograft mice were used to investigate miR-22 role on HCC 
tumorigenesis. Functional analysis evaluated GLUT1 targeting by miR-
22. Metabolic assays and live imaging analysis elucidated the involve-
ment of miR-22/GLUT1 axis in glycolytic shift of HCC cells.
MiR-22 was downregulated in human and rat HCCs, associating 
with microvascular invasion, tumor grade, and worse overall sur-
vival. In vitro assays revealed that miR-22 silencing increases cell 
migration and 2D/3D cell growth in normoxic and hypoxic condi-
tions, activating HIF-1A pathway. Functional assays demonstrated 
miR-22 targeting of GLUT1. Moreover, miR-22 silencing promoted 
a metabolic shift towards a glycolytic phenotype, as demonstrat-
ed by an increase in glucose consumption, extracellular lactate 
levels, intracellular glycogen and lipid droplets. In vivo, miR-22 
silencing gave rise to bigger and more vascularized tumors. Addi-
tionally, lower miR-22 and higher GLUT1 tissue levels associated 
with sorafenib resistance and correlated with apoptotic markers 
in the rat model, while miR-22 circulating levels resulted higher in 
non-responder human and rat HCCs treated with sorafenib.
To conclude, low miR-22 levels favour HCC tumorigenesis and 
metabolic reprogramming towards a glycolytic phenotype, as-
sociating with poor prognosis. MiR-22/GLUT1 axis has a role in 
sorafenib response and high miR-22 serum levels predict drug 
resistance in a preliminary cohort of HCCs. Therefore, miR-22 
deserves attention as a possible biomarker of sorafenib response.
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Effects of double SIRT3/SIRT5 
treatment on metabolism/
mitophagy on breast tumor 
spheroids
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Metabolic reprogramming is an essential feature of tumors and 
a promising target in the development of new therapies. Indeed, 
cancer cells are characterized by an increased glucose and glu-
tamine consumption. Specifically, glutamine catabolism affects 
tumor cell proliferation, redox balance, biosynthesis of other 
nonessential amino acids, and maintenance of cancer stem cell. 
The glutaminase (GLS) enzyme, which is involved in hydrolytic 
deamination of glutamine to glutamate and ammonium, controls 
a limiting step in the glutamine catabolism process and its inhibi-
tion has been considered as a therapeutic approach for different 
types of tumors. Recent studies have affirmed that breast tum-
ors, especially the triple negative subtype, have a high expression 
of GLS1. Sirtuins (SIRTs) are a family of NAD-dependent protein 
deacylases controlling metabolic homeostasis. Mitochondrial sir-
tuins SIRT3 and SIRT5 differently regulate glutamine metabolism 
with SIRT5 inhibiting GLS activity and SIRT3, increasing GDH ac-
tivity in cancer cells.
Considering the important and interconnected role of glutamine, 
SIRT3 and SIRT5 for cancer growth and progression, our hypoth-
esis is that inhibition of SIRT3 in combination with activation 
of SIRT5 could represent a valid anti-tumoral strategy. For this 
reason, we treated wt and GLS1-silenced triple-negative breast 
cancer spheroids with 3-Typ, a selective SIRT3 inhibitor, and with 
MC3138, a new selective SIRT5 activator both alone or in combi-
nation. We observed that GLS1 silenced cells generated smaller 
spheroids. Moreover, 3-Typ plus MC3138 treatment decreased 
spheroids dimensions by affecting autophagy and mitophagy. 
In fact, we observed an increase of LC3 and Bnip3 proteins. We 
also evaluated GDH and PDH levels and activity in wild-type and 
GLS1-silenced cells and analyzed mitochondria and lysosomes 
morphology after 48 h of treatment. We also determined the lev-
els of mitochondria reactive oxygen species (mtROS) by mitosox, 
which increase more with 3-Typ plus MC3138 treatment. From 
these studies we can conclude that the combined inhibition of 
SIRT3 and activation of SIRT5 greatly reduces the size of sphe-
roids through the inhibition of glutamine metabolism that is then 
followed by the alteration of the autophagic and mitophagic pro-
cess and toxic accumulation of mitochondrial ROS. Therefore, 
our approach by working on epigenetic activators and inhibitors 
of a specific metabolic pathway may represent a new anti-tumor-
al strategy.
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Alterations in DNA repair genes 
influence the release of cell free 
DNA by cancer cell lines 
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Liquid biopsy based on cell free DNA (cfDNA) analysis could aid 
in diagnosing, genotyping and monitoring of solid tumors. Cancer 
cells can release cfDNA in the bloodstream due to a combination 
of events,including cell death, active and passive release. How-
ever, the precise mechanisms leading to cfDNA shedding remain 
to be fully characterized. Addressing this question in patients is 
complicated by several confounding factors, including anatomi-
cal barriers,the impact of the tumor microenvironment, high in-
ter-patient variability and release of nucleic acids from normal 
cells.We exploited colorectal cancer models to dissect cancer 
cell intrinsic mechanisms of cfDNA release. We measured the 
doubling time and cfDNA release in the supernatant of colorectal 
cancer (CRC) cell lines of 76 different molecular subtypes.These 
parameters were correlated to omics features. Functional experi-
ments were performed to test the impact of alterations in specific 
DNA repair genes on cfDNA release. We found a wide dynamic 
range of cfDNA shed by CRC cells in culture with values between 
7.8 and 540.8 ng/µl. We found that cell lines with microsatellite 
instability (MSI) shed less cfDNA. Cells with increased aneu-
ploidy score released more cfDNA.Considering the associations 
between MSI and low release, and between high aneuploidy 
score and high release, we hypothesized that basal DNA damage 
level could differ between the two classes of cell models. We se-
lected five low releasers and four high releasers and performed 
a comet assay at basal level, comparing the DNA tail percent. 
High releaser models presented a distribution spreads toward 
higher DNA tail percent suggesting increased loss of DNA integ-
rity.We then hypothesized that loss of DNA integrity could be a 
consequence of DNA repair deficiency. To test this, we assessed 
cell models in which key DNA Double-Strand Break Repair genes 
(ATM, ATRIP, H2AX, FANCD2, TP53BP1, and REV1) had been ge-
netically inactivated. In SW480 CRC cells, complete deletion of 
ATM, and T53BP1 were associated with a significant increase in 
cfDNA release.CRC cell lines with naturally occurring inactivat-
ing mutations of ATM or TP53BP1 were enriched in the models 
displaying high levels of cfDNA release.Defects in the repair of 
DNA contribute to cfDNA shedding. cfDNA release increases in 
the absence of an efficient DNA repair apparatus. These results 
can inform translational analyses within clinical trials testing DNA 
damage response inhibitors in cancer patients.
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Pre-operative robotic radiosurgery 
on early breast cancer patients: 
analysis of tumor genetic 
background and tumor immune 
microenvironment
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- Italy, (5) University of Florence, Division of Pathological 
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ROCK trial (NCT03520894) is a phase II trial on the feasibility, 
safety and activity of a single 21Gy pre-operative robotic radio-
surgery (prRS) in early breast cancer (BC) patients 50+ years old, 
hormonal receptors positive/human epidermal growth factor re-
ceptor 2 negative (ER+/PR+/HER2-), sized up to 25 mm. Among the 
70 enrolled patients, 22 were successfully treated with prRS and 
breast surgery was performed 2 to 4 weeks after prRS. A transla-
tional study was carried out to explore the molecular background 
of BC patients before prRS and to evaluate the tumor immune 
microenvironment (TIME) modulation before and after prRS. As 
clinical output for prRS effectiveness, tumor downstaging ac-
cording to the pTNM was considered and patients were classified 
as Radio Responders (RR=8) and not Radio Responders (nRR=13). 
RNAseq analysis was performed on fresh pre-prRS samples. We 
identified 172 nominally significant differentially expressed genes 
(nominal p < 0.05) of which one of them resulted significant af-
ter FDR correction (adj p < 0.05). The Coiled-Coil Domain Con-
taining 97 (CCDC97) represents the top up-regulated hit in the 
RR compared to the nRR cohort. CCDC97 is an uncharacterized 
gene that is part of an interactome involved in DNA damage re-
sponse (DDR). Indeed, our preliminary in vitro analysis showed 
that knockdown of CCDC97 leads to increased DNA damage 
and activation of DDR players (i.e RAD51) and this is majorly in-
creased upon irradiation, suggesting that CCDC97 up-regulation 
may decrease DDR effectiveness and synergize with radiothera-
py. Further analysis will be conducted on post-operative tumor 
samples to evaluate CCDC97 expression to better understand its 
role in early BC. Immunohistochemistry for immune biomarkers 
expression analysis was performed on 19 available pairs of pre- 
and post-irradiation tissues to define the TIME. As expected, 
tumor immune infiltration significantly increases after prRS, but 
with a different extent in RR and nRR. Both RR and nRR cohorts 
boost CD4 T lymphocytes, but nRR are characterized by a major 
increase in pro-tumorigenic M2-like macrophages (CD163) re-
spect to RR patients. Although the little number of patients lim-
its the statistical power of this study, preliminary data show that 
prRS modulates TIME composition. Moreover, evidences show 
that differential expression of CCDC97 may play a role in prRS 
response and further investigations are needed to elucidate its 
role as predictive biomarker in early BC patient subset.

G.	DNA damage
	 and molecular
	 responses
	 to damage



48 49G. DNA damage and molecular responses to damage

Abstract Book

G. DNA damage and molecular responses to damage

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

G3

DNA damage response activation 
increases the expression of 
endothelin A receptor as a 
mechanism that sustains drug 
escape in high-grade serous ovarian 
cancers

Roman C. 1, Tocci P. 1, Sestito R. 1, Caprara V. 1, Bagnato A. 1

(1) Preclinical Models and New Therapeutic Agents Unit - Italy

PARP inhibitors (PARPi) represent a therapeutic milestone in the 
management of high-grade serous ovarian cancer (HG-SOC). 
However, these drugs have shown a limited impact in the clin-
ic due to the onset of diverse PARPi resistance mechanisms. 
Endothelin-A receptor (ETAR), which is overexpressed in human 
HG-SOC and associated with poor prognosis, promotes mutp53/
YAP transcriptional alliance, contributing to the escape from 
PARPi, as olaparib, and chemotherapeutic agents. Studies of re-
sistance mechanisms are paving the way for potential treatment 
opportunities, highlighting the need of developing combinatorial 
therapeutic strategies to improve responses to PARPi. To better 
elucidate the regulation of ETAR expression during PARPi treat-
ment, we documented that olaparib induced significant increase 
in ETAR expression in patient-derived (PD) HG-SOC models. 
ETAR upregulation, observed at the transcriptional level with an 
enhanced ETAR promoter activity, was DNA damage response 
(DDR)-dependent as shown by the activation of ATR and ATM 
pathways. ATR and ATM inhibitors blocked the olaparib-induced 
ETAR expression, as well as ETAR promoter activity. Similarly, 
UVB- and cisplatin-induced DNA damage favoured the induction 
of ETAR expression, associated with ATR pathway activation. An 
in silico analysis highlighting the transcription factors associated 
to DDR-related pathways with a predicted ETAR promoter binding 
site, revealed that STAT3 was recruited on ETAR promoter, induc-
ing its upregulation. Interestingly, the combination of macitentan, 
a dual endothelin-1 receptor (ET-1R) antagonist, with olaparib 
promoted the interference of the circuit amplified by enhanced 
ETAR expression. In HG-SOC PD xenografts, ET-1R antagonist, 
synergized with olaparib inhibiting metastatic growth and favour-
ing DNA damage. These results indicate that DDR activation in-
creases ETAR transcription, as a mechanism that sustains PARPi 
escape. Altogether these findings reveal ETAR as novel druggable 
vulnerability, which may be targeted with ET-1R therapeutics to 
potentiate the efficacy of PARPi treatment.

G4

Role of Notch signaling pathway 
in G2 Damage checkpoint in T-cell 
acute lymphoblastic leukemia 
(T-ALL)

Simeone A. 1, Zonfrilli A. 1, Racobaldo E. 1, Pugliese L. 1, Cialfi 
S. 1, Talora C. 1

(1) Dept. of Molecular Medicine - Italy

Abstract
NOTCH1 represents a crucial oncogenic driver in cancer,  thus 
inhibition of NOTCH1 has become an attractive and promis-
ing therapeutic strategy in cancers.  However,  the promise of 
NOTCH inhibitors (NOTCHi) has yet to be realized in the clinic. 
Therapy-induced resistance, that remains a major obstacle to a 
complete cure, represents a disappointing aspect of tradition-
al therapeutic strategies. An interesting aspect is that NOTCH 
pathway can instigate cancer resistance to traditional thera-
peutic strategies, rendering it a critical oncologic target. In line 
with this observation, it has been reported that combination of 
NOTCHi with traditional therapeutic modalities might mitigate 
resistance mediated through Notch upregulation. We found the 
existence of a NOTCH1-PLK1 interplay during the G2/M phase 
of the cell cycle and during the induction of genotoxic damage 
in the context of T-cell acute lymphoblastic leukemia (T-ALL). 
Our results suggest the existence of pathways that in T-ALL 
cells can selectively mediate both negative and positive change 
in NOTCH1 signaling during DNA-damage induced checkpoint. 
Interestingly we found that in T-ALL cells either sensitive or not 
to NOTCHi, adaptation to the DNA damage-induced G2 check-
point occurs in both GSI-sensitive and GSI-resistant cells and 
depends on NOTCH1. We also observed that intrinsic resistance 
to NOTCHi might be reverted  if cells that are exposed to DNA 
damage. Overall, we identified a temporal window through which 
might be possible to dissect the role of NOTCH signaling during 
acquisition of therapy resistance and to dissect cellular signaling 
and strategies to reverse NOTCH1i resistance.
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Targeting RuvBL1/2 ATPase activity 
blunts chaperones expression and 
abrogates HSF1-mediated stress 
response.

Papini D. 1, Guida A. 1, Simeone I. 1, Vannucci F. 1, Defazio G. 1, 
Polvani S. 1, Ceni E. 1, Dragoni G. 1, Innocenti T. 2, Picariello L. 
1, Galli A. 1, Mello T. 1

(1) University of Florence - Italy, (2) University of Florence and 
University of Siena - Italy

The AAA+ ATPase RuvBL1 is involved in several cellular activities 
including chromatin remodeling, DNA repair, telomerase activity, 
gene expression and translation, cell proliferation and metastasis. 
Emerging data suggests that RuvBL1 could exert co-chaperone 
functions. High RuvBL1 expression correlates with a worse prog-
nosis in Hepatocellular Carcinoma (HCC) and several other hu-
man tumors. Heat shock Factor 1 (HSF1) drives the expression of 
large families of molecular chaperones thus being a key mediator 
of the cellular adaptation to multiple stress types, including onco-
genic transformation and chemoresistance. Aim of this study is to 
investigate the potential axis between RuvBL1 and HSF1 in HCC. 
Gene expression analysis of human HCC samples in the TGCA_
LIHC cohort shows that RuvBL1 significantly correlates with the 
expression of dozens of HSPs family members, with all the TCP-1 
ring complex (TRiC) genes and with the transcription factor HSF1. 
Combining gene expression data from the TCGA_LIHC with pub-
licly available CHIP-seq dataset we identified a subset of poten-
tial common targets of RuvBL1 and HSF1, which includes several 
HSPs and all the TRiC genes. Cytosolic and mitochondrial trans-
lation were among the top enriched pathway regulated by shared 
RuvBL1 and HSF1 targets. The expression of selected targets 
was evaluated by qPCR in AML-12 and Huh7 cells treated with 
the RuvBL1/2 ATPase inhibitor CB6644 under basal and stressed 
conditions: Heat Shock (HS) or mitochondrial Unfolded-Protein 
Response (mtUPR). The HS- or mtUPR-induced expression of 
HSP90AA1 (HSP90alpha), HSPE1(Hsp10), HSPH1(Hsp110) was 
abrogated by treatment with CB6644. HSPA8 (Hsp70a8) was 
induced by mtUPR but not by HS, HSPA4(Hsp70a4) and all the 
TRiC genes were not induced by either stress but were nonethe-
less downregulated by CB6644. AML-12 clones stably expressing 
a HSE-Nanoluc reporter were used to measure HSF1 transcrip-
tional activity, that was rapidly induced by HS or mtUPR and was 
completely abrogated by CB6644. Finally, proximity ligation 
assay in AML-12 and Huh7 cells revealed a constitutive nuclear 
interaction between RuvBL1 and HSF1, which was disrupted by 
CB6644. In conclusion, RuvBL1 and HSF1 cooperate in both the 
basal and stress-induced chaperone expression and targeting Ru-
vBL1/2 ATPase activity may be exploited to impair HSF1-mediated 
stress-response in HCC.
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The endothelin-1 receptor signaling 
integrates mechanical forces to 
hinder PARP inhibitor response in 
high-grade serous ovarian cancer
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Blandino G. 2, Bagnato A. 1
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PARP inhibitors (PARPi) embody a breakthrough in high-grade 
serous ovarian cancer (HG-SOC) patient management, although 
the unfavourable response to PARPi represents a significant ob-
stacle to their use into the clinical practice. Among the molecular 
cues impacting on PARPi response in HG-SOC there are those 
initiated by the endothelin-1 (ET-1) receptors (ET-1R) and inter-
cepted by YAP. However, the strategies of PARPi elusion dictated 
by the ET-1 system in synergy with mechanical forces, as those 
generated by a stiff extracellular matrix (ECM), are still largely 
undefined. In patient-derived (PD) HG-SOC models we observed 
that, into the fray of the mechanosensitive calcium channels, PIE-
ZO1 exhibited the ability to activate YAP through ET-1R, outlining 
the existence of the ET-1R/PIEZO1 signal alliance that converged 
on YAP. To decipher whether the ET-1R/PIEZO1/YAP circuit, con-
necting cellular mechanics, modulated DNA Damage Response 
(DDR) sustaining PARPi tolerance, we focused on the DDR play-
er POLθ, whose inhibition has been reported to impact on the 
cGAS-STING-dependent release of soluble mediators fine-tun-
ing HG-SOC progression. Remarkably, we found that the ET-1R-
driven mechanoaxis enhanced POLθ expression and to a greater 
extent when the ET-1 signaling was in league with ECM-derived 
forces. Mechanistically, ET-1 guided the recruitment of the YAP/
TEAD transcription complex on POLθ promoter. In addition, we 
monitored the PD HG-SOC cell transcriptome, identifying the 
chemokine signal transduction-associated genes as those mostly 
enriched by ET-1. PD-HG-SOC cell secretome analysis revealed 
that the ET-1 signaling/ECM-driven forces integration potentiat-
ed the release of soluble mediators, as IL-1β and CCL5. Intriguing-
ly, ET-1R blockade by macitentan, inhibiting the ET-1R/PIEZO1/
YAP mechanocircuit, prevented YAP/TEAD recruitment on POLθ 
promoter and the cGAS-STING-dependent cytokine release, 
paving the way to the interesting perspective that macitentan 
can be combined with PARPi and POLθ inhibitors (POLθi). In HG-
SOC PD xenografts (PDX), the triple combination of macitentan, 
olaparib and POLθi, novobiocin, interfering with the ET-1R-driven 
mechanonetwork, significantly reduced the HG-SOC metastatic 
course. These results highlight how ET-1R blockade, hindering the 
ET-1R-mediated modulation of the DDR, re-sensitizes to PARPi, 
thus emphasizing the applicability of ET-1R antagonists and PARPi 
with POLθi in HG-SOC. (Supported by AIRC: MFAG ID 28919). 
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Anaphase Promoting Complex/
Cyclosome regulates UFL1 to direct 
the DNA repair pathway choice 
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Laurentiis M. 4, Giordano A. 5, Alfano L. 4
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(3) Unit of Dietetics and Sports Medicine, Department of 
Experimental Medicine, Section of Human Physiology, 
Università degli Studi della Campania “Luigi Vanvitelli”, Naples 
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Genome integrity is one of the hallmarks of healthy cells and it 
can be affected by different endogenous and exogenous DNA 
damaging agents. DNA damage response (DDR) is a global cell 
response that sense the lesions, signal their presence and pro-
mote their repair. The most cytotoxic DNA damage type is the 
Double-Strand-Break (DSB), which is repaired by two alternative 
processes: the non-homologous end-joining (NHEJ) and the ho-
mologous recombination (HR). NHEJ is an error prone mecha-
nism generating high number of insertions or deletions to repair 
the damaged DNA acting during the whole cell cycle. On the 
other hand, the HR is restricted to the S/G2 cell cycle phases, 
given its dependency on the presence of the sister chromatid 
for the correct DNA repair. Recently, we described an important 
role of CDK9 in the regulation of Anaphase Promoting Complex 
Cyclosome (APC/C), through the phosphorylation of one of its 
subunit proteins APC8, for the correct HR repair; moreover, the 
generation of a non-phosphorylable mutant of APC8 S588A 
showed a NHEJ repair in the S-phase of cell cycle, in response 
to camptothecin (CPT) treatment. Here, we identified through 
an interactomic analysis UFL1 as a potential substrate of APC/C 
complex regulating the DNA repair pathway choice. UFL1 is an 
E3-like ligase regulating the UFMylation process, a ubiquitin-like 
system, involved in the tumorigenesis. In particular, we demon-
strated how UFL1 interacts only with the APC/C complex carrying 
the APC8 S588A mutation, in response of CPT treatment. Con-
sistently, UFL1 is polyubiquitinated upon CPT treatment in HeLa 
cell clone with the heterozygous mutation of APC8 S588A. We 
demonstrated how the UFL1 polyubiquitination and its protein 
stability were not dependent by proteasome inhibitor suggesting 
a potential role of APC/C in the regulation of UFL1 activity or its 
localization. In this contest, we showed a reduced UFL1 presence 
onto DNA damage sites measured through the confocal micros-
copy. Consistently, we silenced HeLa cells with siUFL1 showing a 
reduced RAD51 foci formation resulting in an increasing of 53BP1. 
Over all, these data described a new role of UFL1 as a regulator of 
DNA repair pathway choice by the action of APC/C protein com-
plex suggesting its potential involvement in cancer development 
but also as a new target for cancer therapy. 

G8

H2AX promotes replication fork 
degradation and chemosensitivity in 
BRCA-deficient tumours
Dibitetto D. 1, Vivalda F. 2, Dogan H. 3, Fernandez M. 3, 
Decollogny M. 3, Francica P. 3, Labidy-Galy I. 4, Lopes M. 2, 
Sartori A. 2, Jonkers J. 5, Rottenberg S. 3

(1) Istituto di Ricerche Farmacologiche Mario Negri IRCCS - 
Italy, (2) University of Zurich - Switzerland, (3) University of Bern 
- Switzerland, (4) University of Geneva - Switzerland, (5) The 
Netherlands Cancer Institute - Netherlands

Abstract
Poly(ADP-ribose) polymerase (PARP) inhibitors are approved 
drugs for the treatment of different tumors harboring mutations 
in DNA repair genes (e.g. BRCA1/2). Despite the initial positive re-
sponse to PARPi, breast and ovarian cancer patients often devel-
op secondary resistance to PARPi and progress to the metastatic 
stage. Regrettably, the mechanisms underlying PARPi resistance 
are largely unknown.
To identify new mechanisms of PARPi-resistance, we used 
BRCA1/2-deficient mammary tumours, and identified a function 
for γH2AX in orchestrating drug-induced replication fork degra-
dation. Mechanistically, γH2AX-driven replication fork degrada-
tion is elicited by suppressing CtIP-mediated fork protection. As a 
result, H2AX loss restores replication fork stability and increases 
chemoresistance in BRCA1/2-deficient tumour cells without re-
storing homology-directed DNA repair, as highlighted by the lack 
of DNA damage-induced RAD51 foci. Furthermore, in the attempt 
to discover acquired genetic vulnerabilities, we find that ATM but 
not ATR inhibition overcomes PARP inhibitor (PARPi) resistance in 
H2AX-deficient tumours by interfering with CtIP-mediated fork 
protection. In summary, our results demonstrate a role for H2AX 
in replication fork biology in BRCA-deficient tumours and estab-
lish a function of H2AX separable from its classical role in DNA 
damage signalling and DSB repair. 

G9

The RNA binding protein HNRNPD 
from DNA repair to immune 
response
Ragosta M.C. 1, Cuomo M. 1, Mazzarotti G. 1, Russo A. 2, 
Napolitano G. 3, Crucillà M. 3, Di Vaio A. 3, De Laurentiis M. 3, 
Giordano A. 4, Alfano L. 3

(1) Department of Medical Biotechnologies, University of Siena, 
Siena. - Italy, (2) Scuola Superiore Meridionale (SSM, School 
of Advanced Studies), Clinical and Translational Oncology 
Program, University of Naples Federico II, Naples, - Italy, (3) 
Department of Breast and Thoracic Oncology, Istituto Nazionale 
Tumori-IRCCS-Fondazione G. Pascale, Naples - Italy, (4) 6Sbarro 
Institute for Cancer Research and Molecular Medicine, Center 
for Biotechnology, College of Science and Technology, Temple 
University, Philadelphia - United States

Abstract
Genomic instability is one of the hallmarks of cancer crucial for 
tumor development and progression. Among the various types 
of DNA damage, double-strand breaks (DSBs) stand out as haz-
ardous lesions renowned for their high cytotoxicity. To maintain 
genome stability and avert cell death, it becomes imperative that 
DSBs are accurately recognized and repaired through two pro-
cesses: homologous recombination (HR) and non-homologous 
end-joining (NHEJ).
Recent studies highlight a novel role for the RNA:DNA hybrids 
(R-loop) as crucial regulators of transcription termination, innate 
immune activation, and DNA repair. Moreover, the aberrant reg-
ulation of R-loop was described to be involved in neurodegen-
erative diseases and cancer development. Recently, we demon-
strated that depletion of HNRNPD protein, also known as AUF1, 
impairs the homologous recombination by inhibiting DNA-end 
resection, through the R-loop increase onto damaged sites. Here, 
we explored the potential role of AUF1 protein dysfunction as a 
bridge between DNA repair and immune response, proposing it 
as a novel strategy for cancer therapy. First of all, we demon-
strated how Hela knockout AUF1 cells (AUF1 KO) showed increase 
of cytoplasmic R-loop formation in response to camptothecin 
treatment (CPT), respect to control, through Cyto-DRIP and im-
munofluorescence assay. Furthermore, we observed enhanced 
micronuclei in AUF1 KO cells, upon DNA damage, leading to the 
activation of cGAS-STING signaling pathway, triggering the ex-
pression of interferon (IFN) β. The overexpression of RNase H1 
NES, which is expressed exclusively in the cytoplasm, reduced 
the activation of cGAS-STING signaling pathway, suggesting the 
involvement of the AUF1 in the immune innate activation. 
Overall, our data reveals the importance of AUF1 as guardian of 
genome stability in response to DSBs, through the R-loop regu-
lation uncovering AUF1 as a promising target for cancer therapy.
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H1

The hyper-activation of mTOR 
pathway promotes tumor resistance 
to new- generation selective FGFR 
inhibitor in bladder Cancer

Ascione C.M. 1, Esposito D. 1, Belli S. 1, Servetto A. 1, Bianco 
R. 1, Formisano L. 1

(1) University of Naples Federico II - Italy

Introduction: Bladder cancer is a heterogeneous malignancy re-
sponsible for approximately 3.2% of new cancer diagnoses per 
year. FGFR3 mutations or rearrangements occur in up to 10-20% 
or 3-6% of bladder cancer, respectively. Thus, in 2019, the FDA 
granted accelerated approval to erdafitinib, a new-generation 
selective FGFR inhibitor, for bladder cancer patients harboring 
FGFR3 alterations. Nevertheless, the acquisition of drug resist-
ance is expected.
Material and Method: We chronically exposed RT4 bladder can-
cer cells (harbouring FGFR3-TACC3 fusion) to increasing doses of 
erdafitinib for 8 months, (up to 0.50 µM of erdafitinib), hereafter 
referred to as RT4-ER. To define peculiar patterns of gene ex-
pression sustaining tumor resistance, transcriptomic analysis, by 
RNA-Sequencing, in ER- and sensitive RT4 cells was performed. 
The activation of alternative intracellular pathways, sustaining 
the survival and the proliferation of resistant cells, was investigat-
ed by Gene set enrichment analysis (GSEA). Then, we employed 
specific inhibitors to re-sensitize resistant cells to FGFR inhibitor. 
Results and discussion: After 8 months, RT4-resistant cells ac-
quired the capability to grow in the presence of 0.5 µM erdafitin-
ib, unlike parental cells. Cell cycle analysis by Propidium iodide 
staining of RT4 parental cells and RT4-ER in the presence of vehi-
cle or FGFR inhibitor (FGFRi) further showed the ineffectiveness 
of treatments in RT4-ER cells. While RT4 sensitive cells respond-
ed to FGFRi by increasing the percentage of G1 cells and decreas-
ing cells in the G2/M state, RT4-ER cells exhibited a defective G1 
phase increase. RNA-seq based GSEA revealed an increase in the 
expression of genes involved in the mTOR signaling pathway in 
RT4-ER compared to RT4 cells under pharmacological treatment. 
In accordance, immunoblot assays showed a concurrent increase 
in phospho-S6 and phospho-ERK levels in RT4-ER compared to 
RT4 cells upon erdafitinib treatment. Finally, the pharmacological 
inhibition of mTOR using everolimus, in combination with FGFRi 
erdafitinib, prevented RT4-ER cell proliferation and revealed a 
synergistic effect of erdafitinib and everolimus, concurrently af-
fecting both S6 and ERK1/2 activation.
Conclusions: Our findings suggested that targeting mTOR sign-
aling pathway in combination with FGFR inhibitor therapy might 
provide a novel treatment strategy for patients unresponsive to 
FGFR inhibitor in Bladder Cancer. 

H2

The emerging role of Proline 
dehydrogenase in 2D and 3D growth 
of lung cancer cells resistant to 
tyrosine kinase inhibitors

Chiofalo P. 1, Berno E. 1, Cinquetti R. 1, Pulze L. 1, Valci S. 2, 
Guzzeloni V. 2, Foggetti G. 2, Campomenosi P. 1

(1) University of Insubria, Department of Biotechnology and 
Life Sciences, Varese - Italy, (2) IRCCS San Raffaele Scientific 
Institute, Department of Medical Oncology and Division of 
Experimental Oncology, Milan - Italy

Introduction: Lung cancer is the leading cause of cancer death. 
Lung adenocarcinoma (LUAD), the prevalent subtype, is charac-
terized by recurrent molecular alterations, such as EGFR muta-
tions. These mutations make tumors susceptible to therapy with 
Tyrosine-Kinase Inhibitors (TKIs). However, resistance mech-
anisms occur and lead to cancer progression. Identification of 
prognostic and predictive biomarkers would be beneficial.
Proline dehydrogenase (PRODH) is a mitochondrial flavoenzyme 
that catalyzes proline oxidation, electrons derived from the reac-
tion can be used for ATP or ROS production. Thus, PRODH plays 
a critical role in cancer, affecting cellular processes such as sur-
vival, senescence, and apoptosis.
We found higher PRODH expression in clinical LUAD samples, 
but not in LUAD cell lines. Interestingly, we observed increased 
PRODH expression in EGFR-mutant lung cell lines with in vitro ac-
quired resistance to TKIs, compared to the TKI-sensitive parental 
lines. We hypothesize that PRODH may influence metastatic and 
survival capabilities during the development of resistance in lung 
cancer cells. 
Materials and methods: The HCC827 cell line, harboring an 
EGFR exon 19 deletion, and its derivative, HCC827-GR5, with 
acquired resistance to Gefitinib, a second-generation TKI, were 
grown in both 2D and 3D to examine the role of PRODH in the TKI 
resistance. PRODH was either silenced or inhibited to evaluate its 
influence on cell survival, viability, and apoptosis. 
Results: PRODH transcript and protein were increased in EG-
FR-mutant LUAD cell lines with in vitro acquired resistance to 
TKIs. Moreover, we observed that PRODH inhibition strongly im-
paired the survival and proliferation ability of HCC827-GR5 cells. 
In TKI-resistant cells, PRODH inhibition determined an increased 
expression of cell cycle arrest (p21 mRNA) and apoptotic (PUMA 
mRNA, cleaved caspase 8) markers, together with an increase in 
Annexin V positive cells, suggesting that PRODH inhibition may 
induce a combination of growth arrest and cell death. Further-
more, PRODH inhibition affected the 3D growth and viability of 
TKI-resistant, EGFR-mutated, lung cancer cells.
Conclusions: Our results suggest that PRODH may be involved 
in the onset of TKI resistance. Specifically, PRODH inhibition or 
silencing impaired the growth of EGFR mutant, TKI-resistant cells 
in both 2D and 3D, while did not affect their TKI-sensitive paren-
tal cells. PRODH may potentially serve as a biomarker for predict-
ing TKI-resistant LUAD therapy.

H.	Drug resistance	
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H3

Towards miRNA therapeutics to 
revert drug resistance in advanced 
melanomas 
Liguoro D. 1, Frigerio R. 2, Ortolano A. 3, Noto A. 1, Ascierto 
P.A. 4, Mancini R. 5, Ciliberto G. 6, Fattore L. 1

(1) SAFU Laboratory, Department of Research, Advanced 
Diagnostics and Technological Innovation, Translational 
Research Area, IRCCS Regina Elena National Cancer Institute, 
00144, Rome, Italy - Italy, (2) Department of Experimental 
and Clinical Medicine, ''Magna Graecia'' University of 
Catanzaro, 88100, Catanzaro, Italy. - Italy, (3) Department of 
Anatomy, Histology, Forensic- Medicine and Orthopedics, 
Sapienza University of Rome, 00161, Rome, Italy. - Italy, (4) 
Unit of Melanoma, Cancer Immunotherapy and Development 
Therapeutics, Istituto Nazionale Tumori IRCCS Fondazione G. 
Pascale, 80131, Naples, Italy. - Italy, (5) Department of Clinical 
and Molecular Medicine, Sapienza University of Rome, 00161, 
Rome, Italy. - Italy, (6) Scientific Directorate, IRCSS Regina Elena 
National Cancer Institute, 00144, Rome, Italy. - Italy

Metastatic melanoma is the most aggressive form of skin can-
cer, and its incidence is rapidly increasing. In last years targeted 
therapies and immunotherapy have substantially improved the 
clinical outcome for metastatic melanoma patients. However, de 
novo or ab initio drug resistance is a major limitation to the full 
therapeutic exploitation of these treatments. Therefore, large 
efforts are being devoted to the discovery of molecular mech-
anisms underlying drug resistance to develop new combination 
therapies. During last years, our laboratory has focused its at-
tention to the study of microRNAs as orchestrators of resistance 
to therapy in cancer. Using a variety of approaches, which also 
included the analysis of solid and liquid biopsies from metastat-
ic melanoma patients, we have first identified a set of miRNAs 
acting either as oncosuppressors or oncomiRs involved in the 
development of resistance to BRAF and MEK inhibitors in BRAF 
mutated melanomas. More recently we have started to work at 
the identification of miRNAs involved in the development of re-
sistance to immune checkpoint inhibitors (ICI). Here, we show 
that the oncomiRs identified act through a variety of newly dis-
covered pathways responsible for the enhancement of migratory 
and metastatic properties of melanoma cells, or the development 
of a T cell excluded immune microenvironment through the inhi-
bition of chemo-attractive chemokines expression by tumor-as-
sociated macrophages (TAMs). This suggests that targeting these 
oncogenic miRNAs can result in a powerful new therapeutic ap-
proach. This goal has been accomplished using locked nucleic 
acid (LNA)-antimiRs to inhibit the activity of such oncomiRs. As 
proof of concept, we have demonstrated that LNAs inhibiting 
miR-4443 and miR-4488 are able to tackle the metastatic poten-
tial of drug resistant melanomas. Moreover, we addressed the 
use of LNAs to inhibit the activity of 4 oncomiRs that we found 
as upregulated in non-responder vs responder patients to immu-
notherapy in melanoma. Interestingly these miRNAs regulate the 
CXCL9-CXCR3 axis that is pivotal for the recruitment of effective 
T-cell to the tumor. This has been demonstrated by miRNA tar-
geting in TAMs, because they are the main suppliers of CXCL9 
within the tumor microenvironment. Based on our results we 
propose that combination therapies involving the use of LNA tar-
geting key oncogenic pathways driven by microRNA has the po-
tential to improve the current treatment of metastatic melanoma.

H4

Ferroptosis and cisplatin resistance: 
new insights in ovarian cancer

Cocetta V. 1, Giacomini I. 1, Tinazzi M. 1, Montopoli M. 1

(1) Department of Pharmaceutical and Pharmacological Sciences, 
University of Padova, Padova - Italy

Cisplatin has been the most effective drug for the treatment of 
ovarian cancer for the past four decades. However, its efficacy 
is limited by severe toxic effects and the frequent onset of resist-
ance, leading to poor prognosis for patients. The reprogramming 
of key metabolic pathways within cells has been widely discussed 
in the context of chemoresistance, highlighting how cancer cells 
can rewire their metabolism to evade drug toxicity. Ferroptosis is 
an iron-dependent form of programmed cell death, closely linked 
with metabolic pathways such as iron, cyst(e)ine, glutathione, 
and lipid metabolism.
Our previous data on cisplatin-resistant ovarian cancer cells re-
veal an accumulation of lipids and an enhanced antioxidant sys-
tem in resistant cells, along with a higher dependence on glu-
tamine compared to cisplatin-sensitive cell lines. This led us to 
hypothesize that cisplatin-resistant cells may have acquired met-
abolic alterations enabling them to evade ferroptosis. Therefore, 
the aim of this project is to exploit the metabolic vulnerabilities 
observed in cisplatin-resistant ovarian cancer cells, specifically 
in lipid metabolism, to induce ferroptosis.
Results focusing on the xCT-GSH axis indicate that cisplatin-re-
sistant cells exhibit an upregulated pathway compared to sensi-
tive cell lines. Additionally, the main factors involved in lipid per-
oxidation (ACSL4, ALOX15, LPCAT3) are downregulated in the 
resistant clones. Lipid deprivation from the cell medium reduced 
the accumulation of lipid droplets and sensitized only the resist-
ant clones to cisplatin. Combining lipid depletion with ferroptosis 
inducers (Erastin, RSL3) further sensitized resistant cells to cis-
platin treatment.
Although preliminary, these results could provide a better under-
standing of how ferroptosis is regulated in ovarian cancer and 
platinum resistance. Furthermore, combining cisplatin with fer-
roptosis inducers and nutrient restriction could potentially lower 
the threshold for activating ferroptosis, thereby sensitizing resist-
ant tumors.

H5

Multiple myeloma-derived 
extracellular vesicles mediate pro-
tumoral behavior of pre-osteoblasts 
and myeloma cell drug resistance

Casati L. 1, Citro V. 1, Giannandrea D. 1, Platonova N. 1, Sauro 
G. 1, Abazari N. 1, Chiaramonte R. 1

(1) Dept. Health Sciences, University of Milano - Italy

The bone marrow (BM) microenvironment plays a pivotal role in 
the progression of multiple myeloma (MM). While mesenchymal 
stem cells support MM progression, differentiated osteoblasts 
inhibit MM cell proliferation and enhance drug sensitivity. The 
oncogenic Notch signaling promotes MM cell proliferation, sur-
vival, and interaction with the BM microenvironment. Recently, 
we showed that Notch effect may also be mediated by extracel-
lular vesicles (EVs).
We investigated whether the presence of Notch signaling mem-
bers, Notch2 and Jagged1/2, in the cargo of MM-derived EVs 
(MM-EVs) affects pre-osteoblasts differentiation and their can-
cer-supportive activity. Moreover, we explored whether the 
knockdown (KD) of Notch pathway members in EV-producing 
cells could alter the MM-EV content of miRNAs involved in oste-
oblastogenesis along with their function.
Notch2 and its ligands Jagged1 and 2 were KD by a lentiviral ap-
proach in the OPM2 cell line, and the MM-EVs isolated from KD 
or control OPM2 cells were used to educate MC3T3E1 pre-os-
teoblasts or the differentiated counterpart. We assessed that 
MM-EVs increased MC3T3E1 cell viability and hampered their 
differentiation by qPCR of genes involved in osteoblastogene-
sis (Runx2, Col1a1, Alp, Oc) and analysis of calcium deposition. 
These effects were inhibited by the KD of Notch2 and Jagged1/2 
in EV-producing MM cells. 
The miRNomic profile of MM-EV cargo showed an enrichment 
of miR505 in control MM-EVs compared to MM-EVs produced 
by MM cells KD for Notch2 and Jag1/2. We functionally demon-
strated that vesicular miR505 controls osteoblastogenesis by 
repressing the Runx2 level. The inhibition of osteoblast differ-
entiation mediated by MM-EVs is significant since the MC3T3E1 
osteoblast progenitors retain a higher ability to reduce OPM2 cell 
sensitivity to chemotherapy drugs (Bortezomib and Melphalan) in 
comparison to the differentiatied countepart. 
This study provides the first evidence that the delivery of miR505 
via MM-EVs promotes an undifferentiated, pro-tumoral status 
of mesenchymal cells which, in turn, promotes MM cell drug re-
sistance, and indicates that Notch2 and Jagged1/2 inhibition in 
EV-producing cells may block this pathological outcome, posing 
the basis for novel EV-mediated therapeutic approaches.

H6

ESR1-activating mutations reveal 
metabolic vulnerabilities in ER+ 
breast cancer cells
Bonechi F. 1, Bacci M. 1, Lorito N. 1, Subbiani A. 1, Smiriglia A. 
1, Meattini I. 1, Chiarugi P. 1, Fiorillo M. 2, Morandi A. 1

(1) Department of Experimental and Clinical Biomedical 
Sciences, University of Florence, Viale Morgagni 50, 50134 
Florence - Italy, (2) Department of Pharmacy, Health and 
Nutritional Sciences, University of Calabria, Via P. Bucci, 
Arcavacata di Rende (CS), 87036 Cosenza - Italy

Most breast cancers are estrogen receptor-positive (ER+) and en-
docrine therapy is the standard of care (SOC) for these tumors. 
Despite the clinical benefit, resistance limits its efficacy. Particu-
larly, a large portion of therapy resistant tumors displays hotpoint 
mutations in the ER gene, ESR1, some of which have been report-
ed to sustain endocrine resistance. Of note, we have evidence 
that fatty acid (FA) metabolic reprogramming and storage are 
involved in the response and adaptation to long-term estrogen 
deprivation (LTED), a condition that mimics AI resistance.
Here we characterized FA metabolism in a LTED cell model har-
boring a naturally occurring ER-activating mutation (ESR1Y537S), re-
ported to be clinically associated with endocrine resistance. We 
found that enhanced FA synthesis and uptake, together with the 
subsequent accumulation into lipid droplets (LD), are features of 
LTED, independently of ER mutated status. However, LTED-ES-
R1Y537S cells succumb when challenged with nutritional stress, 
whereas LTED-ESR1WT cells show enhanced metabolic plasticity 
and resilience, thanks to LD-dependent lipid mobilization. We hy-
pothesized that the inability of the LTED-ESR1Y537S cells to mobi-
lize FA upon nutritional stress could be exploited as a metabolic 
vulnerability. Indeed, lipids can be a substrate of reactive oxygen 
species (ROS) thus triggering ferroptosis, a form of cell death 
caused by iron-dependent peroxidation of polyunsaturated fatty 
acids (PUFA). Since LD can sequester PUFA to protect cells from 
ferroptosis, we postulated that the inability of the LTED-ESR1Y537S 
cells to adapt their lipid metabolism could sustain sensitivity to 
ferroptosis. Indeed, we observed that LTED-ESR1Y537S cells are 
sensitive to the ferroptosis inducers RSL3 and Erastin, and dis-
play increased ROS levels, high lipid peroxidation, together with 
enhanced expression of acyl-CoA synthetase long-chain family 
member 4 (ACSL4), an essential component for ferroptosis ex-
ecution. Notably, the overexpression of the clinically relevant 
ER-activating mutations (ESR1Y537S and ESR1Y537N) in the endocrine 
sensitive cells, intrinsically resistant to ferroptosis, enhanced 
ACSL4 expression thus promoting ferroptosis sensitivity. Crucial-
ly, the administration of RSL3 potentiates the effect of the SOC 
endocrine agent Fulvestrant, providing a promising co-targeting 
approach in a subset of aggressive breast cancer generally re-
fractory to SOC therapy. 
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H7

Role of p27kip1 in CDK4/6 inhibitor-
induced senescence in Breast 
Cancer
Crestan N. 1, Segatto I. 1, Musco L. 1, Mattevi M.C. 1, D’Andrea 
S. 1, Dall’Acqua A. 1, Callari M. 2, Rampioni Vinciguerra G.L. 3, 
Baldassarre G. 1, Belletti B. 1

(1) Centro di Riferimento Oncologico (CRO), Aviano - Italy, 
(2) Fondazione Michelangelo, Milano - Italy, (3) Università 
"Sapienza", Roma - Italy

Hormone receptor positive breast cancer (HR+ BC) is the most 
frequent BC subtype and relies on hormonal therapy and CDK4/6 
inhibitors (CDK4/6i) as common treatments. Evidences show that 
prolonged exposure to CDK4/6i can induce a senescence-like 
phenotype associated with inflammation and secretion of Senes-
cence-Associated Secretory Phenotype, with tumor promoting 
features. In this context, it is possible that tumor cells under long 
exposure to CDK4/6i may escape from senescence and show a 
proliferative potential, eventually leading to resistance to CD-
K4/6i. p27kip1 (p27) is a cell-cycle inhibitor that blocks CDK4/6 
activity and is often downregulated in HR+ BC, suggesting a pos-
sible role in CDK4/6i resistance.
The aim of this study is to elucidate the role of p27 in CDK4/6i-in-
duced senescence as a resistance mechanism in HR+ BC.
p27 was knocked-out (KO) in HR+ BC cells using a CRISPR/Cas9 
approach. Long-term response to CDK4/6i was evaluated in 
p27WT and KO HR+ BC cells through SA-β-Gal assay, 3D assays 
and analysis of cell-cycle proteins. Moreover, CDK4/6i resist-
ant tumors obtained from HR+ Patient-Derived Xenograft (PDX) 
through continuous treatment, were analyzed using RNAseq to 
identify pathways involved in the acquisition of CDK4/6i resist-
ance.
After 10 and 20 days from CDK4/6i washout, HR+ BC p27KO cells 
enter senescence at a higher rate than p27WT cells, according 
to higher SA-β-Gal activity, and level of p21waf1. However, when 
challenged in clonogenic and soft agar assays, p27KO cells were 
able to form colonies and grow in 3D more than their WT counter-
part, suggesting that HR+ BC p27KO cells are capable of escaping 
senescence.
Taking advantage of a CDK4/6i resistant PDX model, RNAseq 
analysis revealed key pathways involved in CDK4/6i resistance 
acquisition, such as MYC, E2F and mTORC1. Accordingly, we ob-
served an upregulation of mTOR/AKT pathway in p27KO HR+ BC 
cells compared to p27WT and increased resistance to mTORC1 
inhibitors rapamycin and everolimus, the latter approved for 
treatment in HR+ BC patients.
This suggests that p27KO cells could bypass CDK4/6i induced 
senescence through mTOR pathway upregulation, resulting in en-
hanced cell survival and proliferation.
Taken together, our data suggest that p27 is important for an ef-
ficient response to CDK4/6i in HR+ BC. Moreover, the evidence 
that the loss of p27, a feature observed in HR+ BC, is linked to 
altered mTOR/AKT axis may shed light on novel strategies for 
overcoming CDK4/6i resistance.

H8

CDK12/13 inhibition can counteract 
Epithelial Ovarian Cancer 
chemoresistance
Pellarin I. 1, Karimbayli J. 1, Rossi V. 1, D’Andrea S. 1, Sonego 
M. 1, Scanziani E. 2, Schiappacassi M. 1, Belletti B. 1, 
Baldassarre G. 1

(1) Unit of Molecular Oncology, Centro di Riferimento 
Oncologico (CRO), IRCCS, National Cancer Institute, Aviano. - 
Italy, (2) Department of Veterinary Medicine and Animal Science, 
(DIVAS) University of Milan, Milan. - Italy

Epithelial Ovarian Cancer (EOC) is featured by drug resistant 
recurrences, especially to platinum (PT) compounds.  Alterna-
tive Splicing (AS) and transcriptional dysregulations could be 
ascribed as PT-resistance mechanisms, exerted, among the oth-
ers, by transcriptional Cyclin Dependent Kinases (CDKs). Here, 
we identified CDK12 (and the highly homolog CDK13) as possible 
therapeutic targets in EOC, evaluating their role in AS and DNA 
damage response (DDR), under the selective pressure of PT-treat-
ment. CDK12 phosphorylates RNA polymerase II, regulating tran-
scriptional elongation at multiple levels. Its depletion impacts on 
long DDR genes expression, leading to genomic instability.
Using a panel of 180 primary EOC samples and available datasets 
we show that CDK12 is the most and CDK13 the second more fre-
quently mutated and amplified CDK in EOC. CDK12/13 pharma-
cological inhibition (CDK12i) is effective in a panel of 10 EOC cell 
lines and patients-derived primary cultures both sensitive and re-
sistant to PT. These results were confirmed in CRISPR modified 
mouse epithelial ovarian ID8 cells. Of paramount importance, 
CDK12i re-sensitizes PT-resistant cells to both PT and PARP in-
hibitor (PARPi), when used in a sequential treatment schedule, 
delaying the appearance of PT-resistant clones. Consistently, the 
strong antitumor and anti-metastatic activity of the combined 
regimen was confirmed in vivo using both syngeneic (ID8) and 
PDX models. This observation was reinforced by the generation 
of CDK12i-resistant EOC cells that, surprisingly, become ex-
tremely sensitive to PT.
Mechanistically, CDK12i treatment reduced the expression of the 
DDR genes ATM, RAD51 and FANCD2 at both mRNA and protein 
level, likely through AS alteration and/or intronic polyadenylation 
(IPA) sites usage. Accordingly, by RNA-seq performed on PT-sen-
sitive and PT-resistant models, we observed that CDK12i modu-
lates mainly Ribosome and Splicing KEGG gene networks expres-
sion, impacting also on AS patterns. Consistently, we observed 
a previously undisclosed interaction between CDK12 and the 
master splicing regulator complex SFPQ/p54nrb, both under PT 
and CDK12i treatment, suggesting that CDK12 exerts it activity at 
least in part by regulating SFPQ/p54nrb complex. We propose that 
CDK12/13 could represent an actionable therapeutic target alone 
or in combination, either to prevent the onset of PT-resistance or 
to treat resistant EOC patients, for whom very few therapeutic 
options are currently available.

H9

Investigating the molecular diversity 
of luminal breast cancer arising in 
young women 
Musco L. 1, Di Giustino G. 1, Dall’Acqua A. 1, Gava C. 
1, Segatto I. 1, Mattevi M.C. 1, D’Andrea S. 1, Perin T. 1, 
Baldassarre G. 1, Belletti B. 1

(1) Centro di Riferimento Oncologico (CRO), Aviano - Italy

Abstract
Breast cancer (BC) arising in young (Y) women is uncommon, yet 
clinically relevant. Even when corrected for tumor stage, grade 
and subtype, BC Y women display worse response to standard 
therapies, higher risk of relapse and lower overall survival com-
pared to older patients (non Y, nY), particularly evident in the Lu-
minal subtype (LBC). 
However, LBC biology in Y women is still poorly understood and 
appropriate models that fully recapitulate these tumors in molec-
ular and preclinical studies are still lacking.
To investigate the molecular mechanisms of progression and 
therapeutic resistance in Y LBC we collected a large cohort of 
samples from Y (n=114) and nY (n=88) LBC patients. Next, we se-
quenced these samples both using a NGS approach targeted to 
the most frequently mutated genes in BC, and by Whole Exome 
Sequencing (WES) on 96 selected samples. Alterations in PIK-
3CA/AKT1 and PIK3CA/AKT1+TP53 pathways were enriched in 
Y LBC compared to the nY, in the Lum B (48% vs 33% and 18,4 
vs 12,8%, respectively for PIK3CA/AKT1 and PIK3CA/AKT1+TP53 
co-mutants) and Lum A subgroups (67% vs 40%, for PIK3CA/
AKT1 mutants). Next, we decided to investigate the biological 
impact of PIK3CA/AKT1 and TP53 mutations on mammary tum-
origenesis, we transduced primary luminal breast epithelial (BPE) 
cells with lentiviral particles carrying PIK3CAE545K, PIK3CAH1047H, 
TP53R175H mutants, either alone or in combination. As expected, 
PIK3CA mutations, especially in combination with TP53 muta-
tions, altered the growth and led these normal cells to a trans-
formed phenotype. More interestingly, combining PIK3CA and 
TP53 mutations made these cells resistant to hormonal therapy 
and CDK4/6 inhibitors, suggesting the possible impact that these 
mutations could have on the response to therapy of Y LBC pa-
tients.

H10

Inhibition of G9a histone 
methyltransferase allows to 
overcome platinum resistance in 
models of epithelial ovarian cancer 

Basso-Valentina F. 1, Cecchetto L. 1, Costa A. 1, Scapin C. 
1, Karimbayli J. 1, Stefenatti L. 1, Nespolo A. 1, Belletti B. 1, 
Sonego M. 1, Baldassarre G. 1

(1) Centro di Riferimento Oncologico (CRO), Aviano - Italy

Epithelial Ovarian Cancer (EOC) is the most lethal malignancy of 
the female reproductive system, due to the late diagnosis and the 
development of resistance to standard treatments, i.e. Platinum 
(PT)-based chemotherapy. Recent studies suggest a role for epi-
genetic regulators in cancer onset, progression, and chemother-
apy resistance. Our results have identified G9a, a histone meth-
yltransferase, as a promising therapeutic target to overcome Pt 
resistance in EOC. Here we investigated if inhibition of G9a could 
allow to overcome PT resistance in EOC and tried to dissect the 
underlying mechanism by using in vitro and in vivo models.
Parental and isogenic PT-resistant (PT-res) EOC cell lines and pri-
mary cultures were used in viability, biochemical, and molecular 
biology experiments. Epigenetic Modifying Drugs (EMD) alone or 
in combination with PT were used to treat cells. G9a inhibitors 
(G9a-i) and CRISPR-Cas9 were used to inhibit G9a expression 
and function. C57BL/6 and NSG mice were used for in vivo stud-
ies. 
Using a library of EMDs we identified G9a-i as the most effective 
compound in killing parental, PT-res, and patient-derived cells. 
G9a is the main H3K9 methyltransferase, whose activity leads to 
chromatin compaction and transcriptional repression; in particu-
lar, we observed that the tri-methylation of H3K9 is significantly 
increased in PT-res cells, while G9aKO greatly reduced this mark. 
In addition, PT treatment further increases H3K9me3, suggest-
ing an enhancement of the repressive activity of G9a. We saw 
that genetic or pharmacological inhibition of G9a re-sensitized 
PT-Res cells to PT, according to IC50, DNA platination, and H2Ax 
phosphorylation. We recapitulated a PT-resistant phenotype in 
C57BL/6 mice and treated them with G9a-i, Carboplatin, or both: 
the combination was effective in reducing ascites formation and 
metastatic dissemination, significantly improving the survival of 
the mice. 
Our data suggest that G9a is implicated in the onset of PT resist-
ance by acting on the trimethylation of histone H3K9, leading to 
repression of gene transcription. Further analyses will determine 
the direct targets of this activity. In conclusion, we propose tar-
geting G9a as a novel therapeutic approach to overcome drug 
resistance in EOC.
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H11

Eribuline pretreatment improves 
docetaxel distribution and efficacy 
in a patient-derived xenograft 
model of leiomyosarcoma

Matteo C. 1, Cancelliere M. 1, Ghiselli G. 1, Carabellese S. 2, 
Passoni A. 2, Morosi L. 3, Meroni M. 1, Bello E. 1, Renne S.L. 4, 
Cavallaro U. 5, Davoli E. 2, Zucchetti M. 1, Frapolli R. 1

(1) Cancer Pharmacology Lab., Istituto di Ricerche 
Farmacologiche Mario Negri, Milan - Italy, (2) Mass 
Spectrometry Lab., Istituto di Ricerche Farmacologiche Mario 
Negri, Milan - Italy, (3) Cancer Pharmacology Lab., Humanitas 
Research Hospital, Rozzano (MI) - Italy, (4) Anatomic Pathology 
Unit, Humanitas Research Hospital, Rozzano (MI) - Italy, (5) 
Gynaecological Oncology Research Unit, European Institute of 
Oncology, Milan - Italy

Leiomyosarcoma (LMS) is a common subtype of soft tissue sarco-
ma. Systemic therapies for advanced or metastatic LMS are dis-
appointing. A possible reason for the low sensitivity of this tumor 
histotype can be the inefficient distribution of the drugs within 
the tumor tissue (pseudo-resistance). Eribulin (ERI) is an anti-mi-
crotubule agent clinically used in LMS therapy. It was shown to 
induce tumur vascular remodelling, potentially improving tumor 
drug delivery and treatment efficacy but direct evidence of these 
effects is still missing. Here, we used an ERI-resistant LMS pa-
tients-derived xenograft (LM04) that reproduced the main fea-
tures of the original human tumurs, to visualize the effect of ERI 
pretreatment on the intratumor distribution and antitumur effi-
cacy of docetaxel (DTX), a second line choice for LMS therapy.
LM04 bearing mice were treated with DTX 30mg/kg i.v., with 
or without ERI pretreatment 1mg/kg i.v.. An imaging mass spec-
trometry (IMS) protocol was set up to visualize DTX spatial distri-
bution. Slices were mounted on a MALDI plate and sprayed with 
1,5-DAN matrix containing paclitaxel as internal standard. A Q-ex-
active hybrid quadrupole-orbitrap MS coupled to an API-MALDI 
source was used. For the antitumor efficacy evaluation LM04 
bearing mice were treated with ERI 1mg/kg or DTX 15mg/kg or 
both. Tumor growth was measured every other day and antitumor 
efficacy was expressed as optimal T/C% i.e., the ratio of the mean 
tumor volume of the treated (T) and control (C) mice.
The IMS results show, with high resolution and good specific-
ity, that the tumor distribution of DTX is more intense and ho-
mogenous in mice receiving ERI pretreatment. The pixels% that 
exceeded the background noise threshold was measured to de-
scribe the drug distribution. The pixel-positive to drug is 65.5% 
vs 83.1% (p<0.01) in tumors treated with DTX alone and in combi-
nation, respectively. Quantitative analysis showed a higher DTX 
concentration in ERI pretreated tumors. ERI was completely inac-
tive against LM04 while DTX caused a minimal tumor growth de-
lay, resulting in a T/Cday16 of 57%. Instead, the combination caused 
a long-lasting tumor growth arrest with a T/Cday16 of 33% still re-
maining well tolerated.
Our results demonstrate that ERI can improve DTX's ability to 
distribute across tumors. Efficacy studies show that ERI pretreat-
ment strongly improves the efficacy of DTX overcoming pseu-
do-resistance. Overall, these data support the possible adjuvant 
role of ERI in LMS.

H12

Carnitine palmitoyl-transferase 1A: 
a potential novel metabolic target to 
counteract HER2-targeted therapy re-
sistance in HER2-positive breast cancer 

Bigliardi M. 1, Toneguzzo P. 1, Franceschini A. 1, Castagnoli 
L. 1, Triulzi T. 1, Corsetto P.A. 2, Dugo M. 3, Di Modica M. 1, 
Belfiore A. 4, Vingiani A. 4, Ruzzi F. 5, Lollini P.L. 5, Signati 
L. 6, Mazzucchelli S. 6, Corsi F. 7, Ligorio F. 8, Tagliabue E. 1, 
Vernieri C. 8, Pupa S.M. 1

(1) Microenvironment and Biomarkers of Solid Tumors Unit, 
Department of Experimental Oncology, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan - Italy, (2) Department 
of Pharmacological and Biomolecular Sciences “Rodolfo Paoletti”, 
Università di Milano, Milan - Italy, (3) Breast Cancer Unit Clinical 
Translational and Immunotherapy Research, Department of Medical 
Oncology, IRCCS Ospedale San Raffaele, Milan - Italy, (4) Department 
of Diagnostic Pathology and Laboratory Medicine, Fondazione IRCCS 
Istituto Nazionale dei Tumori di Milano, Milan - Italy, (5) Depar tment of 
Medical and Surgical Sciences, Università di Bologna, Bologna - Italy, (6) 
Department of Biomedical and Clinical Sciences “Luigi Sacco”, Università 
di Milano, Milan - Italy, (7) Breast Unit, Istituti Clinici Scientifici Maugeri 
IRCCS, Pavia - Italy, (8) Department of Medical Oncology, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Milan - Italy

HER2 overexpression/amplification (HER2+) occurs in 15-20% of breast 
cancers (BCs) and it is associated with an aggressive disease biology. 
Although the introduction of anti-HER2 drugs significantly improved 
the cure rate of HER2+ BC, a percentage of patients still fails to respond 
or acquires resistance to therapies, underlining the need for new strate-
gies. Increasing evidence shows that lipid metabolic reprogramming is 
a peculiar key hallmark of HER2+ BC being involved in carcinogenesis, 
tumour aggressiveness and therapy resistance. In particular, HER2+ 
BC has been defined a “lipogenic disease” driven by overexpression/
activation of Fatty Acid Synthase, the key enzyme of fatty acid (FA) bi-
osynthesis. Further, CD36-mediated FAs uptake rewiring also emerged 
as a metabolic mechanism of resistance to anti-HER2 drugs and of poor 
prognosis. Currently, no findings are available about the role exerted by 
the dysregulation of FA β-oxidation (FAO), a catabolic process that pro-
duces ATP and NADPH, to fuel increased energetic demands of HER2+ 
BC cells. Here, we investigated if carnitine palmitoyl-transferase 1A (CP-
T1A), the key rate-limiting enzyme of mitochondrial FAO, may represent 
a novel metabolic target to counteract anti-HER2 therapy resistance. 
Gene set enrichment analysis was performed in both murine HER2+ BC 
cell lines refractory/susceptible to trastuzumab(T) and lapatinib(L) and 
in matched HER2+ BC samples before and after T-based neo-adjuvant 
chemotherapy. Of note, the FA metabolism Hallmark gene set result-
ed significantly enriched both in T and L-resistant cells and in post- vs 
pre-treated clinical samples, highlighting the dysregulation of lipid 
metabolism in all tested models. Accordingly, CPT1A transcript levels 
were inversely associated with L susceptibility in 2D/3D HER2+ BC cell 
models. Seahorse Analysis revealed higher baseline palmitate oxida-
tion in L-resistant vs L-sensitive counterpart, supporting the hypothesis 
that FAO could represent the major lipid metabolic pathway sustaining 
the energetic needs of therapy-resistant HER2+ BC cells. Consistently, 
pharmacological and transcriptional HER2 and CPT1A dual blockade 
significantly decreases FAO activity and cell proliferation in refracto-
ry cells. Taken together, our data corroborate the hypothesis that FAO 
inhibition sensitizes HER2+ BC cells to anti-HER2 drugs paving the way 
to further investigate the role of CPT1A inhibitors to potentiate benefits 
from anti-HER2 therapies (Supported by AIRC).

H13

Co-existence of CD44high and 
CD44low cells in osimertinib-
resistant Non-Small Cell Lung 
Cancer (NSCLC)

Frascino M. 1, Angelicola S. 2, Ruzzi F. 3, Nironi E. 3, Semprini 
M.S. 3, Scalambra L. 3, Cappello C. 3, Pittino O.M. 3, Giunchi 
F. 4, Gruppioni E. 5, Altimari A. 5, Siracusa I. 1, Michel P. 1, 
Ardizzoni A. 2, Gelsomino F. 2, Lollini P.L. 3, Palladini A. 1

(1) Department of Molecular Medicine, University of Pavia - Italy, 
(2) Medical Oncology, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna - Italy, (3) Department of Medical and Surgical 
Sciences, University of Bologna - Italy, (4) Pathology Unit, 
IRCCS Azienda Ospedaliero-Universitaria di Bologna - Italy, (5) 
Solid Tumor Molecular Pathology Laboratory, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna - Italy

Lung cancer is the leading cause of cancer-related death world-
wide. Non-small-cell lung cancer (NSCLC) represents the most 
common histological subtype of lung cancer and it is estimated 
that 15–20% of cases harbor EGFR activating mutations. In 2018, 
the third-generation EGFR-TKI osimertinib was approved as first-
line treatment for advanced EGFR-mutant NSCLC. Despite the 
durable responses, osimertinib treatment is inevitably associat-
ed with drug resistance development. Understanding the mech-
anisms underlying osimertinib resistance and developing novel 
therapeutic strategies to overcome this resistance represents an 
unmet medical need.
LIBM-ADK-11 cell line was derived in our laboratory from the 
pleural effusion of a NSCLC patient bearing EGFR p.Leu747_
Pro753delins Ser alteration, who progressed to osimertinib. 
LIBM-ADK-11 cells were subcultured for several in vitro passag-
es and in vitro assays to test drug sensitivity were performed on 
both low passage (LP) LIBM-ADK-11 cells (12th-15th passage) and 
high passage (HP) LIBM-ADK-11 cells (36th and 42nd passages). 
Osimertinib showed a limited activity on LIBM-ADK-11-LP cells. 
On the contrary, LIBM-ADK-11-HP cells were sensitive to osimer-
tinib. A similar effect was observed treating cells with EGFR-TKI 
erlotinib and afatinib. Monitoring changes through consecutive 
passages of LIBM-ADK-11 cells highlighted the presence of a sub-
population of cells (~30%) expressing a high level of CD44 mark-
er, which was progressively lost over the passages. 
LIBM-ADK-11-LP cells were sorted to isolate the CD44high cells 
and the CD44negative ones. Sorted cells were tested for osimertinib 
activity. CD44high cells showed a response to osimertinib that was 
similar to the one of LIBM-ADK-11-LP cells. Interestingly, LIBM-
ADK-11-LP depleted of the CD44high subpopulation reacquired 
sensitivity to osimertinib. Sorted CD44high cells showed a rapid 
loss of CD44 which turned into cells close to LIBM-ADK-11 HP. 
Whole transcriptome analysis revealed more than 2500 genes 
differentially expressed between sorted CD44high and CD44low 
cells.
Our results showed that different subpopulations of cells can 
coexist in osimertinib-resistant tumors, influencing drug resist-
ance to EGFR-targeted therapies. These subpopulations can be 
rapidly lost in vitro, introducing a considerable bias in the drug 
testing process. Patients resistant to osimertinib could benefit 
from combined therapies with osimertinib and drugs targeting 
CD44high subpopulations of tumor cells.

H14

Generation of pre-clinical models 
using matched pre- and post-
neoadjuvant treatment colorectal 
cancer samples to assess therapies 
efficacy against resistant clones
Toneguzzo P. 1, Ambrosini M. 2, Raimondi A. 2, Ghelardi F. 
2, Bigliardi M. 1, Ferrazzano A. 3, Azzolin L. 3, Sottoriva A. 3, 
Pupa S.M. 1, Pietrantonio F. 1, Castagnoli L. 1

(1) Department of Experimental Oncology, Isituto dei Tumori di 
Milano - Italy, (2) Department of Medical Oncology, Isituto dei 
Tumori di Milano - Italy, (3) Computational Biology Research 
Center, Human Technopole, Milano - Italy

Colorectal cancer (CRC)  is the third most common cancer glob-
ally. Despite surgery and adjuvant chemotherapy, up to 35% of 
stage II-III CRC patients experience disease recurrence. In this 
context, neo-adjuvant targeted strategy may be a crucial tool, 
ensuring systemic effects by eradicating micro-metastasis. Cur-
rently, comprehensive sequencing studies unveiled numerous 
druggable molecular alterations in CRC, guiding tailored therapy. 
However, personalized treatment can induce further druggable 
phenotypic changes in cancer cells through clonal evolutionary 
steering or cell plasticity/drug tolerance. To identify and poten-
tially pharmacologically target these ex-novo molecular chang-
es, primary CRC cell lines represent a powerful experimental 
resource.
UNICORN study is a window of opportunity trial recruiting pa-
tients with stage II-III resectable CRC characterized by Microsat-
ellite Stability (MSS) or Instability (MSI), KRAS (G12C) or POLE/
D1 genes mutation, HER2 overexpression, or EGFR-dependency. 
To unravel molecular alterations induced by personalized thera-
pies, we generated matched Patient-Derived Xenografts (PDXs) 
and primary cell lines from tumor samples obtained at diagnosis 
and during  surgical intervention.  
Currently, eleven patients have been enrolled in the UNICORN 
study, among which eight harbored MSS, two MSI and one KRAS 
G12C alteration. From eight cases were derived both matched bi-
optical and surgical xenografs. The average in vivo engraftments 
were 67% for tumor biopsies and 80% for surgical specimens. 
Molecular subtype uptakes consisted of 50% and 85%, 100% 
and 50%, 100% and 100% for MSS, MSI and KRAS, respective-
ly. Four primary cell lines derivation attempts were performed, 
completely depleting the fibroblast component in one out of four 
cases. Eliminating the murine stromal counterpart did not allow 
tumoral cell proliferation emphasizing the importance of fibro-
blasts in cell culture derivation. 
Primary CRC cell lines generation is a challenging procedure 
whose accomplishment relies on multi-step processes. Cell cul-
ture condition is fundamental for successfully deriving tumor 
cell lines. For this reason, our future endeavors will consist of a 
co-culturing of the purified tumoral cells on a feeder of irradiated 
fibrobalsts in ad hoc medium to sustain the first phases of in vitro 
culture. 
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H15

Assessing a molecular signature 
for induction chemotherapy 
response in advanced laryngeal and 
hypopharyngeal cancers

Compagnoni M. 1, Zhan Y. 1, Maffini F.A. 1, Medda A. 1, 
Tagliabue M. 1, Ansarin M. 1, Serrahima M.P. 2, Mesia R. 2, 
Wichmann G. 3, Paderno A. 4, Bossi P. 4, Chiocca S. 5

(1) European Institute of Oncology, Milan - Italy, (2) Institut 
Català d'Oncologia, Barcelona - Spain, (3) Department of 
Otolaryngology, Head and Neck Surgery, University Clinic 
Leipzig, Leipzig - Germany, (4) IRCCS Humanitas Research 
Hospital, Rozzano - Italy, (5) Milano - Italy

Laryngeal and Hypopharyngeal cancers (LCs-HPCs) are diag-
nosed in an advanced status (stage III or IV) due to lack of ear-
ly symptoms and biomarkers. First line therapies include total 
laryngectomy, invasive approach that negatively affects patient 
quality of life, and preservation strategies, which seem to be the 
best choices, being less invasive. Induction chemotherapy (IC) is 
a good functional preservation approach, but it cannot be offered 
to all patients based on TNM staging. Moreover, not all patients 
benefit because of the high toxicities of IC chemotherapeutic 
drugs and, in some cases, they could lose organ’s functionality. 
The identification of a molecular signature of IC in responding or 
non-responding patients could allow to predict IC’s response in 
patients with advanced disease, resulting in a great advantage for 
therapy decisions. At the same time, identifying a good predic-
tive model for organ functionality could results in the discrimina-
tion of patients who may benefit from other approaches. More-
over, finding new combined therapy for non-responding patients 
could increase the survival outcome. Through the PRESERVE 
study (https://www.frrb.it/it/progetti-finanziati-preserve), we 
conducted a retrospective study on 200 FFPE samples obtained 
from patients with LCs-HPCs treated alone with IC from different 
European hospitals. We performed laser capture microdissection 
on samples sections, followed by RNA-extraction and sequenc-
ing. Data analyses generated a molecular signature, through ma-
chine algorithms, which identified the most important genes in 
the prediction of IC’s response. We trained the algorithm on 80% 
of samples and validated its prediction on the remaining 20%, 
with a great accuracy (more than 70% for all the categories). The 
same strategy has been applied for data of laryngo-esophageal 
disfunction free survival, obtaining a great accuracy in the pre-
diction of organ’s functionality after IC. We will validate these 
data in vitro, in a panel of laryngeal cell lines after render them 
resistant to cisplatin to mimic non-responding conditions. Then, 
we will validate our model in small cohorts of IEO patients and 
in vivo in a PRESERVE prospective clinical trial. Moreover, we 
will test other drugs in combination with IC, like PD-1 and PARP 
inhibitors, to find alternatives for resistant patients. This project 
may lead to a great improvement in treatments of LCs-HPCs, pre-
dicting patients’ response to IC, through personalized medicine 
approaches.

H16

The combination of crizotinib and 
defactinib represents a promising 
therapeutic approach for non-small 
cell lung cancer with acquired 
resistance to KRAS G12C inhibitors
Pagano Mariano M. 1, Cavazzoni A. 2, Ferracin M. 1, Roncarati 
R. 3, Minari R. 4, Tiseo M. 2, Alfieri R. 2

(1) Department of Medical and Surgical Sciences (DIMEC), 
University of Bologna, Bologna - Italy, (2) Department of 
Medicine and Surgery, University of Parma, Parma - Italy, (3) 
Institute of molecular genetics "Luigi Luca Cavalli-Sforza" - 
National Research Council (CNR), Bologna - Italy, (4) Medical 
Oncology Unit, University Hospital of Parma, Parma - Italy

Introduction: The advent of KRASG12C inhibitors has represented 
a pivotal advance in Non-Small Cell Lung Cancer (NSCLC) treat-
ment. The FDA-approved Sotorasib and Adagrasib demonstrated 
their efficacy on KRASG12C mutation in the clinical setting. Nev-
ertheless, the emergence of acquired drug resistance has been 
documented. The resistance mechanisms are varied and not yet 
fully understood; thus, exploring new therapeutic strategies to 
fight them is necessary.
Methods: Resistant cell clones were generated from H23 cells 
treated with increasing doses of Sotorasib and Adagrasib over 
four to six months. NGS sequencing was performed with a 
TSO500 panel. Gene expression was investigated by RNA se-
quencing, GSEA analysis, and the genes of interest were vali-
dated by RT-PCR. Protein expression and phosphorylation were 
evaluated by western blotting. The effect of drug combination 
was assessed by SRB assay and the synergistic effect was verified 
by Calcusyn software.
Results: We isolated two resistant clones from the H23 cell line 
for each KRAS inhibitor, with a significantly higher IC50 than the 
parental cell line and phosphorylated ERK1/2 levels comparable 
to parental cells. Drug resistance is maintained after sotorasib or 
adagrasib removal. We confirmed the presence of KRASG12C and 
the absence of both KRAS and new driver alternative mutations 
through NGS analysis. By RNAseq approach, we identified more 
than 300 genes differentially expressed between the resistant 
clones and the parental cells, treated with the KRAS inhibitors. 
Among these genes, we confirmed the overexpression of HGF 
and COL4A2 by RT-PCR. As HGF and COL4A2 are reported to 
activate MET and FAK signaling, we evaluated the phosphoryl-
ation status of these kinases. As expected, the resistant clones 
exhibited increased phosphorylation of both MET and FAK pro-
teins in the presence of the KRAS inhibitors compared with the 
parental ones. The monotherapy with crizotinib (MET inhibitor) 
and defactinib (FAK inhibitor) failed to revert the resistance to 
KRAS targeting agents differently from their combination, which 
demonstrated a synergistic effect in inhibiting the growth of re-
sistant clones.
Conclusions: Our data indicates the presence of a concomitant 
resistance mechanism based on the HGF secretion and COL4A2 
overexpression. The concurrent use of crizotinib and defactinib 
has been demonstrated to be an effective strategy for reverting 
the resistance, with the two main pathways being targeted.

H17

High grade serous ovarian 
carcinoma organoids to unravel 
olaparib resistance
Mengoli I. 1, Guffanti F. 1, Castelli F.M. 1, Dellavedova G. 2, 
Damia G. 1

(1) Laboratory of Preclinical Gynaecological Oncology, 
Department of Experimental Oncology, Mario Negri Institute for 
Pharmacological Research - IRCCS, Milan - Italy, (2) Laboratory 
of Therapy of Tumor Metastases, Department of Experimental 
Oncology, Mario Negri Institute for Pharmacological Research - 
IRCCS, Milan - Italy

High grade serous ovarian carcinoma (HGSOC) is the most dif-
fused and lethal ovarian cancer (OC). Half of HGSOCs are char-
acterized by defects in homologous recombination (HR) DNA 
repair pathway, a condition associated with extreme sensitivity 
to platinum drugs and poly(ADP-ribose) polymerase inhibitors 
(PARPi) based therapy. Unfortunately, 70% of the patients will re-
lapse with a resistant disease. Novel 3D preclinical in vitro models 
of HGSCO are needed to investigate the mechanisms of response 
to DDP and PARPi. Using the innovative ClinoStar™ system (Cel-
Vivo), a clinostat CO₂ incubator, we have recently generated a 
3D cellular model deriving from the ascitic fluid of a HGSOC 
patient-derived xenograft (PDX) (MNHOC22), BRCA1 and TP513 
mutated, very sensitive to cisplatin, but resistant to olaparib (a 
PARPi). The ascitic fluid was collected, washed and treated with 
red blood cell lysis buffer twice. Cancer cell suspension was then 
filtered using 100 µm filter and manually counted with the Bürker 
chamber. 200000 cell/ml were seeded in the bioreactor in low 
adherence condition with specific growth factor-supplemented 
medium. The PDX organoids (PDXOs) were then propagated in 
static condition and after four in vitro passages a high percentage 
of viable organoids could still be observed. We characterized the 
PDXOs histologically, molecularly and pharmacologically, and 
compared the obtained results with those from the originating 
PDX. The MNHOC22-PDXOs are mainly composed of human 
cancer cells, as suggested by the H/E staining. Analysis of short 
tandem repeats in PDXOs was performed to check the concord-
ance with the original tumor. In addition, we validated the pres-
ence of the BRCA1 and TP53 pathogenic mutations identified in 
MNHOC22 PDX.  Trying to elucidate the molecular mechanisms 
possibly underlying the sensitivity to DDP and resistance to olap-
arib, different DNA repair-related markers will be evaluated in the 
PDXOs (i.e., RAD51 foci, BRCA1 foci and DNA replication forks 
dynamic). Studies are ongoing to test the efficacy of CelVivo 
starting from subcutaneously growing PDXs. These preliminary 
results support the use of the ClinoStar™ instrument to obtain vi-
able OC organoids from PDXs allowing the setting up of a PDXOs 
platform to address specific unanswered questions in HGSOC.

H18

Doxorubicin-induced bone-marrow 
mesenchymal stem cell senescence 
promotes stemness and invasion of 
TNBC cells

Costagliola Di Polidoro A. 1, Caprio M.G. 1, Zazzaro E. 1, 
Durante A. 1, Cerchia L. 2, Zannetti A. 1

(1) Institute of Biostructures and Bioimaging, National Research 
Council, Naples, Italy - Italy, (2) Institute of Experimental 
Endocrinology and Oncology "G. Salvatore", National Research 
Council, Naples, Italy - Italy

Background: Therapy-induced senescence (TIS) of cells in tu-
mor microenvironment (TME) is frequently observed in antican-
cer regimens, an off-target effect that can generate profound 
impacts on tumor progression. By conferring the resistance and 
fueling the repopulation of remaining cancerous cells, TIS is re-
sponsible for tumor relapse and distant metastasis in posttreat-
ment stage.
Nowadays, Doxorubicin (Doxo) is counted among those chemo-
therapeutic drugs that can induce TIS in both tumor and stromal 
cells. In this framework, we investigate the role of Doxo in de-
termining a senescent phenotype in human bone-marrow mes-
enchymal stem cells (BM-MSCs) and the consequent impact on 
triple-negative breast cancer (TNBC) cells stemness, migration 
and invasion.
Materials and Methods: BM-MSCs were treated with Doxo (50 
and 10 nM) for 48 hours to induce a senescent phenotype and 
then cultured in complete medium for 3 days. Doxo-induced al-
terations in BM-MSC morphology, cell cycle and proliferation 
were investigated. At this time, expression of senescence-asso-
ciated markers (e.g. β-Galactosidase, Lamin B1) was evaluated 
by western-blot. β-Galactosidase colorimetric kit was used to 
quantify the percentage of cells switching to a senescent phe-
notype. TNBC cell lines, BT-549 and MDA-MB231, were grown in 
the conditioned medium obtained from senescent BM-MSC cells 
(CM-MSC) for 48h and investigated for acquired stemness char-
acteristics (e.g. CD44 expression and spheroid formation), induc-
tion of proliferation (by MTT and clonogenic assays), migration 
and invasiveness (by transwell chambers).
Results: The treatment of BM-MSCs with Doxo caused an in-
crease of β-Galactosidase expression levels as well as a de-
crease of Lamin B1 expression. TNBC cells grown in CM-MSC 
showed an enhancement of stemness characteristics as shown 
by increasing of spheroid number and CD44 expression levels. 
Furthermore, senescent BM-MSCs promoted TNBC cells growth 
and invasiveness.
Conclusions: Our results shed light on the role played by chemo-
therapy-induced senescent BM-MSCs in contributing to TNBC 
aggressiveness.
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Identification of in-vitro and in-vivo 
resistance mechanisms to allele 
specific KRAS G12C inhibitors in 
KRAS mutant Non-Small Cell Lung 
Cancer 
Cerrone A. 1, Guarrera L. 2, Bolis M. 2, Craparotta I. 2, Caiola 
E. 1, Broggini M. 1

(1) Laboratory of Molecular Pharmacology, Department 
of Oncology, Mario Negri Institute of Pharmacological 
Research IRCCS - Italy, (2) Laboratory of Computational 
Oncology, Department of Oncology Mario Negri Institute of 
Pharmacological Research IRCCS - Italy

Background: KRAS is a key oncogene in Non-Small Cell Lung 
Cancer (NSCLC), with the KRAS G12C mutation being the most 
prevalent. Late-stage diagnosis often precludes surgical removal, 
making pharmacological treatment essential for patients. Recent-
ly, specific KRAS G12C inhibitors have been developed, showing 
effectiveness against this mutation. However, resistance can de-
velop through various mechanisms. Understanding these resist-
ance mechanisms is crucial for improving treatment outcomes.
Methods: To identify resistance mechanisms, we generated a 
drug-resistant cell line from H358 NSCLC cells (KRAS G12C mu-
tated) through successive treatments with the KRASi MRTX849. 
Growth curves were assessed by cell counting every 24 hours 
using the Cell Coulter instrument. Cytotoxicity was analyzed 
with MTS assays to evaluate cell viability after a 72 hours treat-
ment. Metabolic profiling was performed using the XF Real-Time 
ATP rate assay with Seahorse instrument. RNA-seq analysis was 
conducted to evaluate differences in gene expression, and sig-
nificantly differentially expressed genes were validated through 
RT-PCR. 
Results: The sensitive and the resistant cell lines showed simi-
lar growth curves and doubling times. Cytotoxicity assays with 
the KRAS G12C inhibitor reveal that acquired resistance persists 
over time, even in the absence of the inhibitor, both in 2D and 
3D culture conditions, suggesting DNA alterations in the resistant 
line. Treatment with drugs inhibiting the mitochondrial respira-
tory chain resulted in a higher sensitivity of the KRASi-resistant 
cell line compared to parental cells. Seahorse analysis revealed a 
slight preference for glycolysis metabolism as source of cellular 
energy in the sensitive line. Gene expression profiling performed 
by RNA-seq reveals marked differences between the two cell 
lines, resulting in differently regulated pathways. 
Conclusions: Due to the innovation achieved by the discovery of 
KRAS G12C inhibitors, resistance mechanisms pose a challenge 
to enhance patients' life expectancy. Initial results suggest ac-
quired resistance originates from DNA modifications, becoming 
a stable mechanism. The analyses conducted to date suggest 
differences between sensitive and resistant cells, particularly in 
metabolic pathways. This aspect needs further research, as it 
could provide a promising starting point to overcome or mitigate 
the onset of resistance.

Research funded by AIRC IG 2020-ID 24347 – P.I. Massimo Brog-
gini

H20

Molecular Insights on Cutaneous 
Melanoma Hyperpigmentation and 
Therapy Resistance
Andreucci E. 1, Biagioni A. 1, Nardini P. 2, Lulli M. 1, 
Laurenzana A. 1, Gambale E. 3, Doni L. 3, Pillozzi S. 1, 
Antonuzzo L. 3, Talamonti C. 4, Mangoni M. 5, Magnelli L. 1, 
Papucci L. 1, Calorini L. 1

(1) University of Florence, Department of Experimental and 
Clinical Biomedical Sciences "Mario Serio", Florence - Italy, (2) 
University of Florence, Department of Experimental and Clinical 
Medicine, Florence - Italy, (3) Azienda Ospedaliero Universitaria 
Careggi, Oncology Unit, Florence - Italy, (4) Azienda Ospedaliero 
Universitaria Careggi, Medical Physics Unit, Florence - Italy, (5) 
Azienda Ospedaliero Universitaria Careggi, Radiotherapy Unit, 
Florence - Italy

Despite notable progress in the treatment of cutaneous melano-
ma (CM), especially with the advent of immune checkpoint inhib-
itors (ICI) in the last decade, resistance onset urges the need for 
innovative approaches. Melanin involvement in CM progression 
is significant, as hyperpigmentation correlates with therapy re-
sistance, including resistance to ICI.
Melanin serves a dual role, acting as a protective agent against 
light-induced damage by scavenging reactive oxygen species 
(ROS) but also as a photosensitizer/pro-oxidative agent de-
pending on its type and intracellular redox state. The melanin 
ROS-scavenging activity is primarily attributed to its ability to 
chelate metal ions such as iron, which can induce melanogenesis 
itself due to its high ROS-generating activity. Experimental evi-
dence suggests that miR-214 is involved in melanoma hyperpig-
mentation and therapy resistance. 
This study aims to elucidate the interplay among miR-214, ROS, 
and iron in hyperpigmented/resistant CM.
The pigmentation level of control and stably transfected miR-214 
cells (miR-214+) was assessed in vitro via melanosomes and in-
tracellular melanin quantification, and correlated with ROS and 
iron content. CM cell therapy response in vitro was evaluated 
by 2D/3D assays. Both conventional and innovative nanoparti-
cle-based approaches were used to modulate melanogenesis and 
assess therapy response. miR-214 plasmatic levels of ICI-treated 
CM patients at the Careggi University Hospital in Florence were 
quantified using droplet digital PCR.
miR-214+ melanoma cells showed hyperpigmentation accompa-
nied by a pro-oxidative cellular state and a reduced expression 
of the Glutathione S-transferase Zeta 1 (GSTZ1), an anti-oxidant 
protein also involved in the catabolism of the melanin precur-
sors phenylalanine and tyrosine. miR-214+ hyperpigmented cells 
showed less responsiveness to chemo-, target, and radiotherapy 
in vitro than control, which was restored instead when miR-214 
signaling and melanogenesis were inhibited. Higher levels of miR-
214 were found in plasma samples of ICI-treated non-responder 
CM patients compared to responders.
Overall, miR-214 triggers hyperpigmented, resistant melanoma 
phenotypes. Understanding its molecular network will be crucial 
to finding new therapy targets for non-responsive CM patients.

H21

The association of Valproic acid 
and Simvastatin potentiate the 
efficacy of the second-generation 
anti-androgen, Enzalutamide, in 
metastatic castration resistance 
prostate cancer 

Grumetti L. 1, Iannelli F. 1, Addi L. 1, Bruzzese F. 2, Di Gennaro 
E. 1, Budillon A. 3

(1) Experimental Pharmacology Unit-Laboratory of Naples and 
Mercogliano (AV), Istituto Nazionale per lo Studio e la Cura dei 
Tumori “Fondazione G. Pascale” – IRCCS, Naples; Italy; - Italy, 
(2) Animal Facility Unit, Istituto Nazionale per lo Studio e la Cura 
dei Tumori “Fondazione G. Pascale” – IRCCS, Naples; Italy - 
Italy, (3) Scientific Directorate, Istituto Nazionale per lo Studio 
e la Cura dei Tumori “Fondazione G. Pascale” – IRCCS, Naples; 
Italy - Italy

Intrinsic resistance to novel second-generation androgen signa-
ling inhibitor, including enzalutamide (ENZA), occurs in 20-30% 
of men with metastatic castration resistance prostate cancer 
(mCRPC). Androgen Receptor (AR) gene aberrations and AR 
splice variants can contribute to PCa progression triggering the 
induction of cancer stem cells (CSCs) characteristics. We have 
recently demonstrated that the combination of two safe generic 
drugs, valproic acid (VPA), a histone deacetylase inhibitor, and 
the cholesterol-lowering drug simvastatin (SIM), an inhibitor of 
HMG-CoA reductase, the rate-limiting enzyme in the mevalonate 
pathway, potentiate the antitumor activity of docetaxel (DTX) by 
targeting the CSC compartment through the inhibition of the on-
cogene YAP in mCRPC models. On these bases, we hypothesize 
that the combination of VPA/SIM could improve antitumor activ-
ity and overcome resistance to ENZA by targeting AR-activated 
pathways, and thus, CSCs compartment. In this study, we first 
evaluated, by ATP quantification assay using a high-throughput 
screening approach, the antiproliferative effect of either VPA, 
SIM or ENZA treatment as single agents in a panel of prostate 
cancer (LNCaP, DU145,  DUR80, 22RV1, 22RV1-DTXr, PC-3) and 
normal (EPN, RWPE-1, PNT2) cells with different AR mutational 
status. Sensitivity to VPA and SIM does not appear to be associ-
ated with hormone dependency status of the cell lines. Instead, 
sensitivity to ENZA clearly correlated with androgen receptor 
status. Later on, synergistic anti-tumor effect of VPA/SIM in 
combination with ENZA, was demonstrated on three of four cell 
lines tested. Interestingly, the synergistic effect was observed 
also in two enzalutamide resistant mCRPC models, 22RV1 (AR-
V7) and PC3 (AR-null), suggesting that an alternative mechanism 
that bypass AR signaling could be involved. Moreover, in order 
to demonstrate the capability of VPA/SIM in combination with 
ENZA to affect the CSCs compartment, we used 3D tumor sphe-
roids models which better recapitulate tumor growth complex-
ity compared to 2D monolayer conditions. Our results showed 
that, in castration resistant 22Rv1 cells, VPA/SIM/ENZA combi-
nation strongly impair number and size of preformed spheroids 
compared to single agents. Although the mechanism of syner-
gistic interaction requires further investigation, this combination 
represents an innovative and feasible antitumor strategy for the 
treatment of patients with PCa that warrants further clinical eval-
uation.

H22

The antitumor efficacy of miR-1, 
miR-26a-1 and miR-487b signature 
as sensitizer to temozolomide by 
targeting the Androgen Receptor 
pathway in glioma
Diaz Mendez A.B. 1, Di Giuliani M. 1, Tremante E. 1, Sacconi 
A. 2, Di Martile M. 3, Lulli V. 4, De Bacco F. 5, Boccaccio C. 5, 
Rizzo M.G. 1

(1) Translational Oncology Research; IRCCS Regina Elena 
National Cancer Institute (IRE), Rome - Italy, (2) Biostatistics 
and Bioinformatics Unit, IRCCS Regina Elena National Cancer 
Institute (IRE) Rome, Italy - Italy, (3) Preclinical Models and New 
Therapeutic Agents Unit, IRCCS Regina Elena National Cancer 
Institute (IRE), Rome - Italy, (4) Department of Hematology, 
Oncology and Molecular Medicine, Istituto Superiore di Sanità, 
Rome - Italy, (5) Laboratory of Cancer Stem Cell Research, 
Candiolo Cancer Institute, FPO-IRCCS Turin - Italy

Gliomas are diffusely growing brain tumours and challenging 
cancers for diagnosis and treatment. Therapeutic options for gli-
omas include surgery followed by radiotherapy and chemother-
apy with the DNA alkylating agent temozolomide (TMZ). Howev-
er, the prognosis of patients remains poor especially due to the 
mechanisms of resistance. O6-methylguanine-DNA methyltrans-
ferase (MGMT) expression and uniquely resistant populations of 
glioma stem cells are the major contributors to TMZ resistance 
and the main reasons for glioma treatment failure. MiRNAs are 
important players in glioma biology modulating many cancer-re-
lated processes, including response to treatment. We previously 
identified a diagnostic/prognostic three-miRNA signature (miR-
1-3p, miR-26a-1-3p and miR-487b-3p) that displays an oncosup-
pressive role on several glioma biological functions with the most 
marked effect as orchestrator of cell invasion via TKS4/TKS5/
EFHD2 modulation. 
In this study, we investigated the therapeutic potential of miR-
1/-26a-1/-487b signature as sensitizer to TMZ treatment in glio-
ma. Ectopic expression of the miRNA signature in TMZ-treated 
MGMT unmethylated neurospheres had a negative impact on 
proliferation with a concomitant increase of cell mortality trig-
gered by necroptosis, a type of inflammatory programmed cell 
death. Furthermore, by in silico analyses, we analysed targets 
genes of the miRNA signature specifically involved in TMZ re-
sponse. Among them, two pro-oncogenic transcription factors 
(TFs) were identified as novel and direct targets of the miRNA 
signature. Interestingly, STRING analysis showed that both TFs 
act as master regulators of the Androgen Receptor (AR) pathway. 
Targeting AR is a promising therapeutic strategy with the poten-
tial to abrogate treatment resistance in gliomas as it is key for 
the maintenance and proliferation of cancer stem cells. However, 
AR inhibitors able to penetrate the blood-brain-barrier produce 
important side effects. Of note, we show that overexpression of 
the miRNA signature downregulated AR expression and impaired 
the tumour-forming ability of cells, suggesting a reduction of 
cell stemness. Moreover, our ongoing experiments allow us to 
hypothesize that the miRNA signature is able to reverse cancer 
stemness as AR inhibitors do. 
Altogether our data suggest that miR-1/-26a-1/-487b signature, 
having an impact on treatment response and cell stemness, can 
pave the way for miRNA-based complementary therapies useful 
for patients’ management.
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Targeting the interplay between 
metabolism reprogramming and 
fibrosis to overcome drug resistance 
in Glioblastoma multiforme

Lopardo V. 1, Gatto C. 1, Maglio C. 1, Puca A.A. 2, Ciaglia E. 1

(1) University of Salerno, Department of Medicine, Surgery and 
Dentistry "Scuola Medica Salernitana", Baronissi, Salerno - Italy, 
(2) University of Salerno, Department of Medicine, Surgery and 
Dentistry "Scuola Medica Salernitana", Baronissi, Salerno + 
Cardiovascular Research Unit, IRCCS MultiMedica, Milan. - 
Italy

Background: Recent evidence suggests fibrosis as mechanism 
of drug resistance in melanoma, breast and lung cancer. More-
over, the reprogramming energy metabolism and the metabolic 
adaptation occurring during Glioblastoma multiforme (GBM) tu-
morigenesis is well deepened as well as the interplay between 
fibrosis and metabolism as mechanism of drug resistance con-
cerning several cancers. In contrast, less is known about the 
involvement of this interconnection in GBM tumorigenesis and 
related chemo-resistance. 
Methods: We established an in vitro model of fibrosis in U-87MG 
cell line to assess primarily the hypothesized resistance to te-
mozolomide (TMZ), the standard-of-care drug for GBM treat-
ment. Firstly, we evaluated the de facto fibrosis induction through 
the analysis of morphological changes and the downstream acti-
vated pathways using Western Blot analysis. Subsequently, both 
CTR and fibrotic U-87MG cells were exposed to TMZ, also in 
presence or absence of anti-fibrotic agent (ie, Pirfenidone, here 
PFN, recently used for NSCLC and colorectal cancer in combi-
nation with related-therapy). Then, in order to deep the mecha-
nisms associated to the altered response to TMZ, we evaluated 
the pathways related to: I) fibrosis- (ie, E-cadherin and “cadherin 
switching”, both at molecular and transcriptional level); II) metab-
olism- and III) senescence-related pathways.
Results: TMZ treatment in dose response and time course was 
effective on U-87MG cell line while fibrotic U-87MG cells showed 
a significanlty lower sensitivity to TMZ, in terms of both cytotox-
icity and resistance to TMZ-induced senescence. PFN partly re-
store TMZ sensitivity of fibrotic U-87MG cells. Moreover, fibrotic 
U-87MG cells showed a lower senescence profile (ie, decreased 
expression of p16, p21, yH2ax, p-H3, caveolin1 and activity of 
β-galactosidase), an enhanced metabolic activity (increased ex-
pression of AMPKα, glucose transporter 1 and higher mitochon-
drial activity and biogenesis) with respect to the control U-87MG 
cells. 
Conclusions: These results showed that the induction of fibrosis 
in GBM cell line brings changes in metabolic profile and metab-
olism activity. In this light, our findings suggest that the interplay 
between the fibrotic phenotype acquisition and the metabolism 
reprogramming occurring in GBM, that are well-conceived indi-
vidually but not sinergically, could be evaluated as new possible 
target to improve new therapeutic strategies by targeting both 
metabolic activity and GBM-related EMT.

H24

Targeting WEE1 kinase activity to 
overcome acquired resistance to  
EGFR blockade in colorectal cancer
Buzo K. 1, Bizzozero L. 2, Lentini M. 1, Opattova A. 2, Nisticò 
C. 1, De Lazzari G. 2, Grasso G. 3, Mariella E. 3, Durinikova E. 2, 
Bardelli A. 4, Arena S. 1

(1) Department of Oncology, University of Torino, Candiolo (TO) 
; Candiolo Cancer Institute, FPO - IRCCS, Candiolo (TO) - Italy, 
(2) Candiolo Cancer Institute, FPO - IRCCS, Candiolo (TO) - 
Italy, (3) Department of Oncology, Molecular Biotechnology 
Center, University of Torino, Torino - Italy, (4) Department of 
Oncology, Molecular Biotechnology Center, University of Torino, 
Torino ; IFOM ETS – The AIRC Institute of Molecular Oncology, 
Milan - Italy

Molecular therapies targeting the EGFR-MAPK pathway have 
greatly improved the treatment of colorectal cancer. However, 
secondary resistance remains a significant challenge, as it often 
leads to the reactivation of compensatory mechanisms promot-
ing disease progression. Oncogenic signalling in cancer cells can 
foster the activation of stress response pathways to cope with 
oncogene-induced stress. Therefore, hyperactivation of onco-
genic signalling pathways may generate potential vulnerabilities 
that offer promising therapeutic targets. We established several 
colorectal cancer (CRC) models representing different genetic 
backgrounds (KRAS and BRAF wild type, BRAF mut, KRAS G12C 
mut) with acquired resistance to targeted agents (cetuximab as 
a single agent or in combination with dabrafenib or sotorasib, 
based on the mutational status). We found that resistant cells 
showed a constitutive active MAPK pathway, together with in-
creased basal level of DNA damage due to high replication stress. 
Accordingly, resistant cells resulted highly sensitive to inhibition 
of WEE1, a key player in the replication stress pathway.  In vivo 
xenograft experiments confirmed the efficacy of WEE1 inhibition 
(WEE1i) even as a single agent. At the mechanistic level, we show 
that inhibiting WEE1 not only drives uncontrolled cell cycle pro-
gression but also hinders the formation of RAD51 foci, resulting in 
the impairment of homologous recombination proficiency. This 
wreckage persists even at sublethal doses of WEE1i, suggesting 
the potential for combinatorial therapies with PARP inhibitors to 
enhance their effectiveness. In conclusion, our findings pinpoint 
that CRC that have acquired resistance to targeted agents main-
tain or even increase response to WEEi. This experimental evi-
dence poses the rationale to support the use of WEE1 inhibitors 
as single agents or in combination, as new therapeutic options 
for CRC patients who become refractory to currently used ther-
apeutic regimens.

H25

Identification of Neurotrophins 
signaling as a relevant therapeutic 
target in chemotherapy-resistant 
medulloblastoma cells.

Manfreda L. 1, Bortolozzi R. 1, Mariotto E. 1, Viola G. 1, Cani A. 
2, Bresolin S. 2, Persano L. 1, Rampazzo E. 1

(1) University of Padova - Italy, (2) Pediatric Research Institute - 
Città della Speranza - Italy

Emergence of drug resistance represents one of the main reasons 
for treatment failure in cancer, due to the expansion of therapy in-
sensitive relapses. One of the deadliest brain tumors of childhood 
such as medulloblastoma (MB), is reported to evade treatments 
in almost 30% of cases, thus developing fatal recurrences. None-
theless, also in therapy responders, the highly aggressive treat-
ment schedule frequently results in brain toxicity and long-term 
morbidity in survived patients.
Thanks to a comprehensive functional and molecular characteri-
zation of chemotherapy-resistant MB models recently developed 
by our group, we identified Neurotrophins signaling (NTRKs) as a 
relevant over-activated pathway in resistant MB cells, potentially 
involved in sustaining cancer cell growth and survival in response 
to treatments. Accordingly, Nerve Growth Factor (NGF) stimu-
lated cells displayed a potent activation of TrkA (NTRK1) down-
stream effectors and a significant increased resistance to a drug 
cocktail comprising Vincristine, Etoposide, Cisplatin and Cyclo-
phosphamide, namely VECC. More importantly, the treatment of 
chemotherapy-resistant MB cells with different Trk inhibitors was 
sufficient to sensitize them to VECC, eventually displaying a po-
tent induction of cancer cell death when combined.
These preliminary results suggest that NTRK signaling plays a 
role in supporting MB cell survival during treatments and that its 
specific inhibition may represent a successful therapeutic strat-
egy to sensitize chemotherapy-resistant MB subpopulations to 
treatments. However, further experiments are needed in order 
to identify the molecular mechanisms underlying NTRK signaling 
activation during the emergence of chemotherapy resistance in 
MB and if additional signaling pathways could be involved in its 
regulation.

H26

MYC Upstream Region Conferes 
Resistance to PI3K Inhibitors 
through MEK1-Mediated 
Autophagic Adaptation 

Bordone R. 1, Ivy D.M. 1, D’Amico R. 1, Barba M. 1, Di Pastena 
F. 2, Cesaro B. 3, Bufalieri F. 1, Balzerano A. 1, De Smaele E. 4, 
Giannini G. 1, Di Marcotullio L. 1, Fatica A. 3, Di Magno L. 1, 
Coni S. 1, Canettieri G. 1

(1) Sapienza University, Department of Molecular Medicine, 
Rome - Italy, (2) McMaster University, Faculty of Health Sciences, 
Department of Medicine, Hamilton (ON) - Canada, (3) Sapienza 
University, Department of Biology and Biotechnologies "Charles 
Darwin", Rome - Italy, (4) Sapienza University, Department of 
Experimental Medicine, Rome - Italy

Introduction: The MYC oncogene is frequently overexpressed in 
tumors and in particular in most of Colorectal Cancers (CRCs) 
and Burkitt Lymphomas (BLs), where inhibition of its translation is 
considered an attractive therapeutic opportunity. An internal ri-
bosome entry site (IRES) was identified in MYC Upstream Region 
(MYC UR) and was suggested to play a leading role in maintaining 
elevated MYC content when global cap-dependent translation is 
inhibited, to allow survival of cancer cells during stress and re-
sistance to chemotherapy. However, despite a quite high number 
of publications supporting this hypothesis, there have been con-
flicting reports arguing against cellular IRES translation. 
Methods: Using a gene editing approach, we removed MYC UR 
from CRC cell lines and analyzed them combining in vitro and in 
vivo approaches. We also used different BL cell lines harboring or 
not MYC UR along with MYC open reading frame depending on 
the t(8;14) translocation breakpoint. 
Results: We demonstrated that MYC UR does not facilitate 
cap-independent translation under cellular stress but, instead, 
it orchestrates resistance to PI3K inhibitors by acting as a cen-
tral enhancer of the autophagic flux. We provide evidence that 
genomic deletion of MYC UR does not affect MYC protein con-
tent or CRC cell survival under basal conditions or in response 
to different types of stress. Conversely, when cells are exposed 
to Pi3K inhibitors, MYC UR mediates a MEK1-ERK1 dependent 
transcriptional upregulation of MYC and drug resistance, while 
cells lacking MYC UR are more vulnerable to Pi3K inhibitors and 
undergo programmed cell death. Mechanistically, this resistance 
is mediated by enhanced autophagic flux, governed by MYC, 
which promotes the expression of a set of autophagy-related tar-
get genes. Of note, we demonstrate that Burkitt Lymphoma cells 
lacking the chromosomal translocation of MYC UR are sensitive 
to Pi3K inhibitors, whereas cells in which this region is translocat-
ed respond to this drug only if autophagy is blocked. 
Conclusions: These findings challenge previous notions regard-
ing IRES-mediated translation and highlight a promising strategy 
to overcome resistance to PI3K inhibitors in MYC-driven malig-
nancies, offering potential clinical implications for Colorectal 
Cancer and Burkitt Lymphoma treatment.
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NAMPT inhibition impairs mTOR-
dependent regulation of translation 
in melanoma.
Todesco A.M. 1, Fiorilla I. 1, Ponzone L. 2, Ponzano A. 1, Moiso 
E. 3, De Giorgis V. 4, Ghezzi B. 1, Landi C. 5, Manfredi M. 4, 
Calautti V. 2, Audrito V. 1

(1) Department of Science and Technological Innovation, 
University of Eastern Piedmont, Alessandria, Italy. - Italy, (2) 
Department of Molecular Biotechnology and Health Sciences, 
Molecular Biotechnology Center "Guido Tarone", University of 
Turin, Torino, Italy. - Italy, (3) Memorial Sloan Kettering Cancer 
Center, New York, NY, USA. - United States, (4) Department 
of Translational Medicine, University of Eastern Piedmont, 
Novara, Italy. - Italy, (5) Department of Medical, Surgical and 
Neurological Sciences, University of Siena, Siena, Italy - Italy

NAMPT inhibition impairs mTOR-dependent regulation of trans-
lation in melanoma.

The frequent emergence of drug resistance in melanoma remains 
a challenge. This phenomenon relies on the rewiring of multiple 
processes, including cancer metabolism, epigenetics, transla-
tion process, and interactions with the tumor microenvironment 
that are only partially understood. Activation of NAD metabo-
lism through its rate-limiting biosynthetic enzyme nicotinamide 
phosphoribosyltransferase (NAMPT) has been identified as key 
driver of targeted therapy resistance and melanoma progression. 
Another major player in this context is the mammalian target of 
rapamycin (mTOR) pathway, which plays key roles in the regu-
lation of melanoma cell anabolic functions, energy metabolism 
and protein translation. An interplay between NAD/NAMPT and 
mTOR signaling axes in regulating translation was revealed some 
years ago in a leukemic model, however no further studies fully 
addressed this functional connection.
We showed that NAMPT inhibitors (FK866, OT-82) induce a 
translational arrest in BRAF-mutated human melanoma cell lines 
sensitive and resistant to BRAF inhibitors. The molecular mecha-
nism involved the activation of 5' AMP-activated protein kinase 
(AMPK) and the inhibition of mTOR/4EPB1, altering the activa-
tion of initiation factors eIF4E and eIF2α. All these events lead to 
protein synthesis arrest, measured directly using Click-it chem-
istry based on the incorporation of an aminoacid analog (AHA). 
Polysome fractionation highlighted changes in polysome profiles 
when cells were treated with OT-82. Lastly, on 80s and pooled 
heavy and light polysome fractions we were able to detect 
NAMPT protein by western blot, suggesting the potential asso-
ciation of this enzyme to ribosomal proteins or initiation factors, 
as also emerged by the cellular NAMPT interactome obtained by 
NAMPT immunoprecipitation (IP) following mass-spectrometry 
in resistant cells. The interaction between NAMPT and initiation/
elongation factors will be further investigated by co-IP experi-
ments.
Overall, these data suggest a potential direct impact of NAD/
NAMPT axis in translational reprogramming in melanoma. 

H28

PHGDH promotes 5-Fluorouracil 
resistance in colorectal cancer via 
Hedgehog pathway
Mancini C. 1, Lori G. 1, Iozzo M. 2, Cianchi F. 1, Massi D. 3, 
Mattei G. 4, Pranzini E. 2, Stecca B. 5, Taddei M.L. 1

(1) Dept of Experimental and Clinical Medicine, Florence - Italy, 
(2) Dept of Experimental and Clinical Biomedical Sciences, 
Florence - Italy, (3) Dept of Health Sciences, Florence - Italy, 
(4) Dept of Information Engineering, Florence - Italy, (5) Core 
Research Laboratory - ISPRO, Florence - Italy

Cancer cells are strongly dependent on serine availability to 
support biosynthetic pathways and fast proliferation. Phospho-
glycerate dehydrogenase (PHGDH) is the rate-limiting enzyme in 
the de novo serine synthesis pathway (SSP), a highly regulated 
pathway overexpressed in several cancers. In our laboratory, we 
demonstrated that high serine availability supports resistance of 
colorectal cancer (CRC) cells to 5-Fluorouracil (5-FU) adminis-
tration. The present study aims to investigate whether PHGDH 
may act as critical determinant of 5-FU response in human CRC. 
Interestingly, western blot and immunohistochemistry analysis of 
both CRC cell lines and CRC patients-derived cancer tissues or 
3D-derived organoids revealed a great heterogeneity of PHGDH 
protein levels, hinting PHGDH as a possible driver of different 
5-FU responsiveness among CRC patients. A retrospective anal-
ysis conducted on 50 CRC patients demonstrated how PHGDH 
expression level correlates with therapy response. In all the an-
alysed models, we demonstrated that high PHGDH expression 
correlates with reduced 5-FU sensitivity with respect to low ex-
pression of the enzyme. Modulation of PHGDH expression levels 
by gene silencing and/or pharmacological inhibition or through 
protein overexpression, correlates with altered sensitivity to 5-FU 
in CRC cells.  Metabolomic analysis and RNAseq performed on 
CRC cell lines stably silenced for PHGDH evidenced a decrease 
in the intracellular content of α-ketoglutarate, a metabolite in-
volved in epigenetic regulation and a down-regulation of the 
Hedgehog (HH) pathway. Indeed, combined treatment with 5-FU 
and Hedgehog pathway inhibitors strongly affects CRC cell sur-
vival. In conclusion these data underline a strong correlation be-
tween PHGDH levels and 5-FU response. Ffurther analysis will 
try to identify the specific targets, dependent on PHGDH expres-
sion, responsible for the altered sensitivity to 5-FU. 

H29

Characterization of a new ERα 
mutation expressed in metastatic 
breast cancer patients and resistant 
to endocrine therapy drugs.

Cipolletti M. 1, Acconcia F. 1

(1) University Roma TRE - Department of Science - Rome - Italy

Breast cancer (BC) is a prevalent form of cancer worldwide, with 
a majority of breast tumors (around 70-80%) expressing the es-
trogen receptor (ERα), which is responsible for the proliferative 
effects of 17β-estradiol (E2). Endocrine therapy (ET) is common-
ly used as a treatment for this type of BC and involves the use 
of compounds that can modify the levels or the activity of ERα. 
However, in more than 20% of cases where tumors progress de-
spite ET, mutations in the ESR1 gene are observed. This suggests 
that the selective pressures exerted by treatment may contrib-
ute to the emergence of ERα mutations. These mutated receptor 
variants significantly alter the gene expression pattern of ERα in 
metastatic breast cancer (MBC) cells, providing them with dis-
tinct proliferative advantages. While clinical trials are underway 
to develop drugs that target the most common and well-studied 
mutations (such as Y537S), other mutations remain untreatable. 
Therefore, the objective of this project is to identify and study nat-
urally occurring ERα mutations that have not been characterized 
in MBC patients. The advent of next-generation sequencing tools 
has facilitated the discovery of various point mutations in ERα. 
Among these mutations, we have focused on investigating the 
L370F receptor variant due to preliminary findings that suggest 
resistance to fulvestrant, an ET drug. Furthermore, our research 
has revealed that MCF-7 cells expressing this mutant receptor 
exhibit accelerated growth compared to the parental cells, inde-
pendent of E2, and show resistance to various ET drugs. Further 
analysis of E2 signaling has uncovered a hyperactive phenotype 
in MCF-7 cells expressing the L370F mutation at low E2 concen-
trations. By comprehending the molecular pathways underlying 
the phenotype of this specific mutant, we hope to gain insights 
that can contribute to the development of innovative treatments 
for MBC. This research paves the way for personalized therapeu-
tic approaches in the management MBC.

H30

A new anti-estrogen discovery 
platform (AWARD) identifies new 
drugs for ERα-positive breast cancer 
treatment.

Cipolletti M. 1, Acconcia F. 1

(1) University Roma TRE - Department of Science - Rome - Italy

Breast cancer (BC) is the deadliest neoplastic disease for women 
worldwide. Approximately 70% of BC express the estrogen re-
ceptor α (ERα) and patients carrying this disease are effective-
ly treated with endocrine therapy (ET) drugs (e.g., aromatase 
inhibitors - AI, selective ER modulators – SERMs, and selective 
ER down-modulators – SERDs). However, at least 50% of these 
patients relapse and develop a metastatic BC (MBC), which is re-
sistant to the classic ET drugs (e.g., 4OH-tamoxifen – Tam; AI) 
and substantially incurable. Therefore, new therapies targeting 
ERα expressing tumors are needed both to avoid the selection of 
ET resistant diseases and to treat the MBC.
To identify new drugs for BC treatment, we set up a high con-
tent screening platform (AWARD) that contemporarily measure 
both in vitro compound binding to ERα and ERα level, ERα tran-
scriptional activity as well as cell proliferation. We employed in 
the AWARD screens different ERα expressing BC cell lines mim-
icking both different primary mammary tumor phenotypes and 
metastatic BC and challenged them with both a library of Food 
and Drug Administration approved (FDA)-approved drugs (∼1000 
compounds), a kinase inhibitor library (∼170 inhibitors) and a li-
brary of siRNA (∼100 siRNA) directed against different metabolic 
proteins.
Positive hit selection for each screen demonstrated that i) the an-
ti-fungal drugs clotrimazole (Clo) and fenticonazole (Fenti) bind 
the ERα, induce ERα degradation and prevent ERα thus prevent-
ing BC cell proliferation; ii) clinically relevant CHK1 inhibitors de-
regulate ERα signaling through the activation of the replication 
stress and work as anti-proliferative agents alone and in combi-
nation with ET drugs in primary and metastatic BC cells; iii) the 
GART inhibitor lometrexol inhibits the ERα-based signaling path-
ways by activating autophagy and prevent the growth of luminal 
A ERα expressing primary and metastatic invasive ductal carci-
noma.
Overall, the AWARD platform represents an effective rapid meth-
od to identify new drugs for BC treatment that can discover com-
pounds with unknown ‘antiestrogen-like’ activities that can be 
used for additional options for BC treatment.
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CXCL12 enhances CXCR4-mediated 
antitumor immune responses 
in  a syngeneic mouse model of 
Malignant Mesothelioma

Caprioglio F. 1, Mezzapelle R. 1, Lamarca A. 1, Colley L. 2, 
Rilievo A. 1, Crippa M. 3, Bianchi M. 3

(1) Vita-Salute San Raffaele University, Milan - Italy, (2) 
HMGBiotech S.r.l., Milan - Italy, (3) Chromatin Dynamics Unit, 
Division of Genetics and Cellular Biology, IRCCS Ospedale San 
Raffaele, Milan - Italy

Introduction: Malignant Mesothelioma (MM) is a cancer that de-
velops after a long period of chronic inflammation caused by ex-
posure to asbestos fibers; its onset is supported by high mobility 
group Box 1 (HMGB1) protein which can bind to different recep-
tors (CXCR4, RAGE and TLRs) to trigger inflammatory respons-
es. The chemokine CXCL12 is the canonical ligand of CXCR4, to 
which it can bind alone or in complex with HMGB1, and it exerts 
chemoattractant activity and promotes the recruitment of in-
flammatory cells. 
In cancer, the CXCL12-CXCR4 axis leads to enhanced tumor cell 
proliferation and metastatization. We recently found a mecha-
nism of immune surveillance, named “Immunogenic Surrender”, 
which is mediated by CXCR4 (doi:10.15252/emmm.202012344). 
Briefly, CXCR4 physically interacts with CD47 a transmembrane 
protein that acts as “don’t-eat-me” signal by binding to SIRPα 
on macrophages (MΦ), thus inhibiting phagocytosis. When en-
gaged by some ligands, among which CXCL12, CXCR4 can be 
internalized together with CD47, allowing some tumor cells to 
be phagocytosed by MΦ. Thus, given its dual behavior, under-
standing which is the predominant effect of CXCL12 in the tumor 
microenvironment is needed and could lead to new therapeutic 
strategies.
Methods: To study the effect of CXCL12 in vivo, we injected i.p. 
BALB/c mice with AB1 (murine MM) cells, to generate a model 
that recapitulates the human disease (doi:10.1038/srep22850). 
Then, we treated them with various doses of CXCL12. To eluci-
date the effect of CXCL12 on various cell types in vitro, we per-
formed proliferation assays and FACS analyses and we exploited 
a 3D co-culture system to mimic the interaction between MΦ and 
MM cells.
Results: Most of the CXCL12-treated mice showed significantly 
longer survival compared to the untreated group, and in some 
cases, there was tumor rejection at the end of the treatment. Tu-
mor masses coming from CXCL12-treated mice displayed a high-
er number of CD3+ tumor infiltrating lymphocytes (TILs), both 
CD4+ and CD8+ populations.
In vitro experiments showed that MM cell proliferation was not 
affected by CXCL12. The latter data suggest that CXCL12 in vivo 
could favor tumor cell clearance by activating the Immunogenic 
Surrender mechanism.
Conclusions: These preliminary data suggest that the chemokine 
CXCL12 activates immune surveillance, and its administration is 
overall beneficial for mesothelioma-bearing mice.

I2

Preclinical activity of DNA damage 
response inhibitors in patient-
derived malignant mesothelioma 
cells

Maione F. 1, Corti G. 2, Gigliotti C. 3, Idrees F. 1, Brignacca 
A. 1, Mariella E. 3, Pessei V. 1, Congiusta N. 1, Cavaliere A. 1, 
Macagno M. 4, Riganti C. 3, Taulli R. 3, Righi L. 3, Bironzo P. 
3, Libener R. 5, Scagliotti G. 3, Novello S. 3, Bussolino F. 1, Di 
Nicolantonio F. 6

(1) Department of Oncology, University of Torino and Candiolo 
Cancer Institute – FPO, IRCCS, Candiolo - Italy, (2) Candiolo 
Cancer Institute – FPO, IRCCS, Candiolo, Italy - Italy, (3) 
Department of Oncology, University of Torino - Italy, (4) Candiolo 
Cancer Institute – FPO, IRCCS, Candiolo - Italy, (5) Pathology 
Division, S. Antonio and Biagio Hospital, Alessandria - Italy, (6) 
Candiolo - Italy

Introduction: Unmet needs in malignant pleural mesothelioma 
(MPM) are the lack of early diagnosis, the paucity of targets for 
novel therapeutics, the intrinsic chemoresistance, and its im-
mune suppressive microenvironment. Previous studies showed 
that asbestos fibers induce various forms of DNA damage thus 
contributing to the molecular heterogeneity of MPM. Up to 10-
15% MPM samples have been reported to harbor alterations in 
genes implicated in homologous recombination (HR) or other 
DNA repair pathways. We hypothesized that these alterations 
could underlie a vulnerability of selected MPMs to DNA damage 
response (DDR) inhibitors.
Materials and methods: We assembled a panel of 22 MPM human 
and 3 murine cell lines that were obtained from commercial sup-
pliers or were established from patients at Azienda Ospedaliera 
SS. Antonio e Biagio in Alessandria, or San Luigi Hospital, Orbas-
sano, Italy. Long-term (7-15 day) cell proliferation assays were 
performed with gradient concentrations of the following DDR 
inhibitors, berzosertib and ceralasertib (ATR inhibitors), AZD0156 
(ATM inhibitor), olaparib (PARP inhibitor) adavosertib (WEE1 in-
hibitor) and rabusertib (CHEK1 inhibitor). Molecular characteriza-
tion included whole-genome-sequencing and global methylome 
profiling of the cell lines was performed. Quantification of RAD51 
nuclear foci was also achieved after exposure to DDR inhibitors 
or ionizing radiation to assess DNA damage and HR activation, 
respectively.
Results & conclusions: The limited availability of preclinical 
MPM models has slowed progress in finding targets and effec-
tive therapeutic options for this rare tumor type. By assembling 
a large collection of MPM models, we unveiled that 10/22 human 
and 2/3 murine MPM lines displayed exquisite sensitivity to all 
DDR inhibitors. Genomic alterations of uncertain significance 
were found to affect 112 HR and 132 DDR genes; but they did not 
correlate with drug sensitivity. We found no association between 
sensitivity to DDR inhibitors and genomic alterations common-
ly found in MPM. BAP1 protein deficiency did not predict drug 
response. MPMs that failed to form RAD51 foci after exposure 
to ionizing radiations, which are known to induce double strand 
breaks, were among the most DDR-sensitive cell lines. Intriguing-
ly, chemorefractory lines showed either sarcomatoid or biphasic 
histology, whereas drug sensitive cells generally exhibited epi-
thelioid features. 
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Colony-stimulating factor 1 receptor 
(CSF1R) inhibition reprograms 
tumor associated macrophages and 
impairs mesothelioma growth

Mezzapelle R. 1, Mesaglio A. 2, Rilievo A. 2, La Marca A. 3, 
Caprioglio F. 3, Mondino A. 4, Crippa M. 2, Bianchi M. 1

(1) Genetics and Cell Biology Unit, San Raffaele Scientific 
Institute, Milan; Università Vita-Salute San Raffaele, Milan - 
Italy, (2) Genetics and Cell Biology Unit, San Raffaele Scientific 
Institute, Milan - Italy, (3) Università Vita-Salute San Raffaele, 
Milan - Italy, (4) Lymphocyte activation Unit, San Raffaele 
Scientific Institute, Milan - Italy

Chronic inflammation and the presence of an unfavorable inflam-
matory tumor microenvironment (TME) can promote tumor de-
velopment. A typical example is malignant mesothelioma (MM), 
an aggressive and incurable tumor. High Mobility Group Box 1 
protein (HMGB1), a DNA chaperone that also works as a signal 
of danger, contributes to MM onset and progression. We discov-
ered that CXCR4 activation, so far associated only with tumor 
progression and metastasis, also flags tumor cells to immune rec-
ognition.
Both CXCL12, the natural ligand of CXCR4, and BoxA, a fragment 
of HMGB1 that shows anti-inflammatory activity, promote immu-
nogenic surrender. Macrophages play a central role in IGS and 
are crucial for the mode of action of BoxA, thus we want to inves-
tigate their role more deeply.
Single cell RNA sequencing of human MM biopsies showed 
that macrophages are the main infiltrating cells in MM and that 
they support MM growth. By using a 3D spheroid system of MM 
co-cultured with bone marrow derived macrophages we ob-
served that MOs that are initially M0, polarized to a pro-tumoral 
M2 phenotype MOs when in contact with MM spheroids. More-
over, M2 MOs increased spheroid growth while M1 MOs reduced 
it. However, when we treated MOs with an antibody against CSF1 
receptor (CSF1-R), MOs switched from an M2 to an M1 polariza-
tion state. This was true also when MOs were exposed to condi-
tioned medium (CM) collected from MM spheroids; the CM in-
duced a polarization to an M2 phenotype, nevertheless by adding 
an anti CSF1-R antibody we observed a shift to an M1 phenotype.
We also tested the effect of BoxA on this co-culure system; we 
found that BoxA reduced the growth of MM spheroids cultured 
with M0 MOs, but even more significantly when cultured with 
M2 MOs.
Next, we tested the impact of MOs depletion in vivo in a synge-
neic mouse model of MM using an anti-CSF1R antibody. Tumor 
growth and survival analyses indicate that MOs in fact support 
MM growth, and that their depletion extends the survival of mice. 
Treating macrophage-depleted mice with BoxA does not afford 
any further advantage, both in terms of tumor growth or survival.
To conclude, we found that MOs are essential in supporting MM 
growth and that their depletion could be therapeutic. In addition, 
the treatment with anti CSF1R antibody skews TAMs polarization 
towards M1, could be a promising approach to induce an immu-
nopermissive TME in MM, and this approach could synergize 
with BoxA activity.

I4

A tumor-agnostic approach to 
monitor disease recurrence in 
plasma of patients affected with 
pleural mesothelioma: a proof-of-
principle study
Mannarino L. 1, Piemontese M. 2, Paracchini L. 1, Aliprandi M. 
1, Cecchi L. 1, Perrino M. 3, Cordua N. 3, D’Incalci M. 1, Zucali 
P.A. 1, Marchini S. 2

(1) Department of Biomedical Sciences, Humanitas University, 
Pieve Emanuele, Milan - Italy, (2) Laboratory of Cancer 
Pharmacology, IRCCS Humanitas Research Hospital, Rozzano, 
Milan, Italy - Italy, (3) Department of Oncology, IRCCS 
Humanitas Research Hospital, Rozzano, Milan, Italy - Italy

Introduction: Pleural mesothelioma (PM) has a latency period 
spanning from 20 to 50 years. It manifests as a malignant dis-
ease at diagnosis with a very poor prognosis. Evaluating therapy 
response through computed tomography (CT) poses significant 
challenges, largely attributed to the circumferential and axial 
growth patterns characteristic of PM. Therefore, there is a press-
ing need for complementary approaches to aid clinicians in the 
assessment and monitoring of treatment response.
Materials and methods: A retrospective cohort of 79 plasma 
samples was withdrawn from 17 patients with a diagnosis of PM 
enrolled in a clinical trial (ONC/OSS-02/2020 trial). Patients 
were divided into two groups: group A (n=7) including patients 
who received neoadjuvant chemotherapy followed by surgery, 
and group B (n=10) composed of patients treated with first-line 
chemotherapy alone. In both groups, a blood sample was avail-
able at diagnosis naïve to treatment, and at least one matched 
blood sample was available after surgery or treatment. Clinical 
data and CT scan images were available. Plasma was processed 
and sequenced on Illumina Nextseq550 for shallow whole ge-
nome sequencing (sWGS). Data were analyzed with an ad-hoc 
developed bioinformatic pipeline to extract information on the 
tumor fraction (TF) and to identify regions of copy number altera-
tions (CNAs). When possible, formalin-fixed, paraffin-embedded 
samples from matched tumor tissue collected at the diagnosis 
were retrieved and analyzed. 
Results and discussion: A tumor-agnostic approach based on 
sWGS allows to measure the plasma TF as a surrogate marker 
of PM. Indeed, CNAs in plasma closely mirrored those present 
in matched tumor biopsies, thus confirming their pathological 
origin. By monitoring the longitudinal evolution of the TF, we ob-
served that the dynamic of TF parallels the conventional clinical 
assessment of the tumor response. Specifically, an increased TF 
corresponded to disease progression, while lower TF values re-
flected a tumor reduction. Moreover, in two specific cases with 
stable disease, we found an increased TF months before the radi-
ological assessment of progressive disease.
Conclusions: In this proof-of-principle study, we demonstrated 
the feasibility of our tumor-agnostic approach in assessing the TF 
in the plasma of PM patients. Results from the longitudinal anal-
ysis suggest that TF monitorign could help clinicians in the eval-
uation of therapy response and the timing of cancer recurrence.

I5

Nicotinamide phosphoribosyltransferase 
(NAMPT) is over-expressed and 
abundantly released from malignant 
pleural mesothelioma becoming a 
potential biomarker.
Fiorilla I. 1, Mazzola F. 2, Todesco A.M. 1, Moiso E. 3, Piacente 
F. 4, Ponzano A. 1, Libener R. 5, Grosso F. 6, Bruzzone S. 4, 
Raffaelli N. 7, Audrito V. 1

(1) Department of Science and Technological Innovation, 
University of Eastern Piedmont; DAIRI, Public Hospital Azienda 
Ospedaliera Universitaria, Alessandria - Italy, (2) Department 
of Clinical Sciences, Polytechnic University of Marche, Ancona 
- Italy, (3) Memorial Sloan Kettering Cancer Center, New York, 
NY - United States, (4) Department of Experimental Medicine, 
University of Genoa, Genoa - Italy, (5) DAIRI, Public Hospital 
Azienda Ospedaliera Universitaria "SS. Antonio e Biagio e 
Cesare Arrigo", Alessandria - Italy, (6) Mesothelioma Unit, 
Public Hospital Azienda Ospedaliera Universitaria "SS. Antonio 
e Biagio e Cesare Arrigo", Alessandria - Italy, (7) Department of 
Agricultural, Food and Environmental Sciences, Polytechnic 
University of Marche, Ancona - Italy

Malignant pleural mesothelioma (MPM) is an aggressive and incur-
able cancer of the pleural surface. Chronic inflammation, oxidative 
stress, and persistent aberrant signaling due to asbestos exposure 
led to mesothelial cells transformation over years. Despite increas-
ing studies on MPM biology, continue efforts to identify novel bio-
markers and tumor vulnerabilities to be targeted are needed. Nic-
otinamide adenine dinucleotide (NAD) biosynthesis is essential to 
support tumor energetic needs, as well as to regulate NADPH-medi-
ated detoxification system. Activation of NAD metabolism through 
its rate-limiting biosynthetic enzyme nicotinamide phosphoribosyl-
transferase (NAMPT) has been identified as key event to support 
cancer metabolic rewiring. NAMPT, in addition to possess a key 
function in NAD generation, can be secreted in the extracellular 
space (eNAMPT), where it behaves as a mediator of inflammation, 
regulating tumor-host interactions. NAD/NAMPT axis emerges de-
regulated in several tumors; however, no data are available in MPM. 
Bioinformatics analysis on TCGA database showed that NAMPT 
is the main expressed NAD-biosynthetic enzymes in MPM, and 
its expression correlates with hallmarks gene sets related to in-
flammation, metabolism, and signaling. RT-PCR and western blot 
analysis on MPM cell lines and mesothelioma primary cells vs 
normal mesothelium (Met-5A, or primary mesothelial cells) con-
firmed that NAMPT is overexpressed in MPM. Preliminary data 
showed that NAD levels are similar in the comparison between 
tumor and normal tissue, while NADP levels are increased in MPM 
cell lines. Within the extracellular space, we revealed significant-
ly increased serum eNAMPT levels from a cohort of 115 MPM pa-
tients compared to healthy donors. eNAMPT is strongly released 
in pleural effusions from the same MPM patients, mainly in MPM 
with the most aggressive sarcomatoid phenotype. Moreover, we 
found also a second biosynthetic enzyme nicotinate phosphori-
bosyltransferase (NAPRT) released by MPM cells. Lastly, MPM 
cells are uniquely sensitive to NAMPT inhibition. 
Overall, these data support the hypothesis of an impact of NAD/
NAMPT axis in MPM biology and highlight a potential role of 
eNAMPT as biomarker with a functional activity like a dam-
age-associated molecular pattern (DAMPs)/cytokine in MPM 
that will further be investigated. 

I6

Fingerprint identification of 
asbestos exposure in mesothelioma

Rosati D. 1, Palmieri M. 1, Giordano A. 2, Frullanti E. 1

(1) Cancer Genomics & Systems Biology Lab, Dept. of Medical 
Biotechnologies, University of Siena, 53100 Siena - Italy, (2) 
Sbarro Institute for Cancer Research and Molecular Medicine, 
Center for Biotechnology, Department of Biology, College of 
Science and Technology, Temple University, Philadelphia, PA 
19122 - United States

Abstract
Malignant pleural mesothelioma (MPM) is a rare, aggressive tu-
mor originating from the pleural mesothelial cells, predominant-
ly due to occupational asbestos exposure. It manifests mainly 
in three histological subtypes: Epithelioid (60-80%), Biphasic 
(10-15%), and Sarcomatoid (<10%). In Italy, a major former user 
and producer of asbestos, the disease is still prevalent due to 
extensive post-World War II asbestos use in various industries. 
Despite the total ban on asbestos by the 1992 law, MPM cases 
continue to rise due to exposures in the latter half of the 20th 
century. Currently, Italy is experiencing a peak in MPM cases and 
related deaths. The long latency period of over 30 years, coupled 
with a delayed diagnosis that often occurs 35-40 years post-ex-
posure, exacerbates the severity of the disease. The lack of ef-
fective treatments and the poorly understood mechanisms of as-
bestos-induced carcinogenesis limit therapeutic advancements, 
despite ongoing research to find better prognostic factors and 
treatment options.
The primary goal of this project is to identify potential biological 
markers of asbestos exposure by analyzing and comparing gene 
expression levels in MPM patients with and without known as-
bestos exposure through data mining and statistical analysis.
The project involves using RNA sequencing data from public da-
tabases like The Cancer Genome Atlas (TCGA) and analyzing it 
with R software (v.4.2.1). The analysis includes differential expres-
sion analysis of genes in 26 MPM samples, 13 from patients with 
and 13 without asbestos exposure, using the DEseq2 package. All 
samples are from patients with epithelioid and biphasic histolog-
ical subtypes. The study concludes with enrichment analysis of 
Gene Ontology (GO) terms and pathways related to differential-
ly expressed genes (DEGs) to identify potential gene signatures 
linked to asbestos exposure.
This project identified 54 statistically significant up-regulated 
genes and 110 statistically significant down-regulated genes in 
subjects exposed to asbestos, highlighting a pattern of increased 
gene downregulation associated with exposure. Notably, signifi-
cant upregulation was observed in biological pathways such as 
inorganic ion homeostasis and detoxification in these subjects. 
The findings from this study pave the way for identifying new 
candidate biomarkers and genes that could serve as prognostic 
and predictive markers for MPM.
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High fiber diet to counteract 
early signs of heart damages: 
complementary ultrastructural 
morphology, proteomics and 
molecular biology to pioneer 
new strategies for preventing 
cardiotoxicity in breast cancer
Arnaboldi F. 1, Gagliano N. 1, Di Modica M. 2, Stacchiotti A. 1, 
Triulzi T. 2, Sfondrini L. 1, Tagliabue E. 2, Pupa S. 2, Bianchi F. 1

(1) Department of Biomedical Sciences for Health, University of 
Milan, Milan - Italy, (2) Department of Experimental Oncology, 
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan - Italy

Cardiovascular diseases (CVDs) are the most frequent and rel-
evant comorbidities that can affect care and clinical outcomes 
of breast cancer (BC) patients. BC and CVDs are multifactorial 
diseases, with overlapping risk factors and a direct mutual effect. 
Of note, in patients with early-stage BC, most of post-treatment 
deaths are related to CV events. Recent evidences shed light on 
the contribution of gut microbiota alteration to the development 
and progression of CVDs, and also suggests diet intervention as 
a potential strategy to mitigate anti-cancer therapy side effects.
In this context, we investigated in an in vivo experimental model, 
Friend leukemia virus B (FVB) mice subcutaneously injected with 
HER2+ MI6 cells, the effects of gut microbiota homeostasis al-
teration, induced by the antibiotic vancomycin (VAN) dissolved 
in drinking water, on the cardiac muscle tissue, and the eventual 
protection of high-fiber diet (HFiber), following antibiotic, toward 
heart damage.
Light microscopy analysis of heart tissue structure did not reveal 
any morphological alteration induced by VAN. Analysis of digi-
talized transmission-electron microscopy (TEM) images of cardi-
omyocytes ultrastructure showed that the regular arrangement 
of myofibrils was preserved, but mitochondria in the VAN group 
were significantly larger, more elongated and, above all, dam-
aged compared with untreated control (CT). No significant al-
teration has been detected in the HFiber group. Molecular char-
acterization of mitochondria dynamics indicated that antibiotic 
administration induced expression of genes driving mitochondria 
fusion (such as OPA1, DNM1, MFS1), confirmed ongoing oxidative 
damage (e.g. elevation of SOD2 expression) and a trend of reduc-
tion of biogenesis related-genes (e.g. NRF1, PPRargc1). Proteomic 
analysis by FT-Orbitrap highlighted alterations of the mitochon-
drial respiratory chain in the group of dysbiotic mice and also an 
increase of interstitial collagen, suggestive of a potential onset of 
fibrosis, not observed with the concomitant high-fiber diet ad-
ministration. Analysis of the circulating levels of damage markers 
crucial in the pathogenesis of CVDs is ongoing.
In conclusion: i) antiobiotic treatment induces early ultrastructur-
al alterations of intermyofibrillar mitochondria in cardiomyocytes, 
in absence of evident histological tissue damage, supported by 
molecular and proteomic analysis; ii) HFiber diet can counteract 
the detrimental effect triggered by dysbiosis in BC patients.

L2

Exploring tumor-associated S. 
epidermidis as a potential target 
to reduce immunosuppression in 
breast cancer

Montanari E. 1, Bernardo G. 1, Luison E. 2, Le Noci V.M. 1, Pupa 
S.M. 3, Tagliabue E. 3, Figini M. 2, Sommariva M. 4, Sfondrini 
L. 4

(1) Dipartimento di Scienze Biomediche per la Salute, Università 
degli Studi di Milano, Milano - Italy, (2) Anatomia Patologica 2, 
Dipartimento Servizi Diagnostica Avanzata, Fondazione IRCCS 
Istituto Nazionale dei Tumori, Milano - Italy, (3) Microambiente 
e Biomarcatori dei Tumori Solidi, Dipartimento di Oncologia 
Sperimentale, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milano - Italy, (4) Dipartimento di Scienze Biomediche per la 
Salute, Università degli Studi di Milano, Milano; Dipartimento di 
Oncologia Sperimentale, Fondazione IRCCS Istituto Nazionale 
dei Tumori, Milano - Italy

The female breast houses its own microbiota, whose composi-
tion is modified by the presence of a developing tumor. Recent 
evidence suggests that the tumor-associated microbiota plays an 
important role in tumor progression by modulating the local im-
mune response. 
We recently reported that antibiotic administration in mammary 
4T1 tumor-bearing mice reduced the tumor growth by favouring 
an increased infiltration of anti-tumor immune cells. This effect 
was associated to the local depletion of Staphylococcus epider-
midis, an extremely potent pro-inflammatory bacterium abun-
dant in human breast cancer.  
Here, we investigated the effects of this bacterium, isolated from 
murine 4T1 mammary tumor, in inducing immunosuppressive 
populations and tumor growth. 
In vitro exposure of S. epidermidis conditioned medium to splen-
ic-purified CD4+CD25- naïve T cells significantly boosted the 
generation of immunosuppressive Tregs. Furthermore, the same 
medium was able to induce the acquisition by bone marrow-de-
rived macrophages (BMDM) of a mixed phenotype, co-expressing 
both M1 and M2 markers. We also observed that the intratumoral 
transfer of the live bacterium in 4T1 tumor nodules accelerated 
the tumor growth, as compared to control group, possibly sug-
gesting that the specific in vivo targeting of S. epidermidis in tu-
mor might revert the microbe-driven immunosuppression and 
cancer development. 
Microbes have been identified both inside cancer and immune 
cells and in the extracellular compartment, where they are often 
clustered within a polysaccharides and proteins matrix, defined 
biofilm, as a mechanism of protection against antibiotics and host 
immune system. For this reason, we hypothesized the possibility 
to attenuate S. epidermidis pro-tumor effects through the spe-
cific targeting of the Polysaccharide Intracellular Adhesion (PIA), 
one of the major components of its biofilm. Therefore, we de-
veloped a single chain variable fragment (scFv) specifically bind-
ing tumor-isolated S. epidermidis PIA, as a novel and promising 
strategy to improve the anti-cancer immune response that will be 
utilized in future in vivo studies.

L.	 Microbioma	
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L3

The gut-brain axis in pediatric 
central nervous system tumors

Rossignoli F. 1, De Cecco L. 1, Bergamaschi L. 2, Chiaravalli S. 
2, Nigro O. 2, Licata A.G. 1, Oriani M. 1, Marra M. 3, Carollo M. 
3, Massimino M. 2, Dossena C. 1

(1) Integrated Biology of Rare Tumors, Department of Research, 
Fondazione IRCCS Istituto Nazionale dei Tumori - Italy, (2) 
Pediatric Oncology Unit, Fondazione IRCCS Istituto Nazionale 
dei Tumori - Italy, (3) Core Facilities Technical-Scientific Service 
(FAST), Istituto Superiore di Sanità - Italy

Introduction: The gut–brain axis is the two-way biochemical sig-
naling that takes place between the gastrointestinal tract and the 
central nervous system (CNS). The gut-microbiome is known to 
influence the CNS modulating neuro-endocrine system in stress 
response, anxiety and memory disfunction, but the role that the 
axis plays in other pathologies is still little studied. The aim of this 
study is to understand how this axis can also play a role in brain 
and CNS tumors, which represent the major cause of cancer-re-
lated death in children aged 0-14 years. Despite some genetic al-
terations have been revealed as involved in the pathogenesis pro-
cesses, target therapies against these pathways failed or were 
not such effective on survival improvement. Studying the gut-
brain axis could lead to a greater understanding of the pathology 
and to a future development of new therapeutic strategies.
Materials and Methods: The gut microbiota of a group of pedi-
atric patients affected by CNS tumors was compared with that of 
patients affected by non-CNS tumors through a 16S analysis of 
fecal samples. The Qiime2 software was used for a preliminary 
quality control of the samples and for the study of alpha and beta 
diversity. Subsequently, the data were brought to the R environ-
ment and a LEfSe analysis and a sPLS-DA (sparse Partial Least 
Square Discriminant Analysis) were carried out using the micro-
biomeMarker and mixOmics packages.
Results: Alpha diversity was higher for the CNS tumor group 
when the evenness metric is considered and tended to be lower 
looking at the number of species. The Beta-diversity is statistical-
ly significant both when analyzing the Unweighted Unifrac metric 
and the Weighted Unifrac. Several taxa were found to discrimi-
nate the two groups, both in the LEfSe analysis and in the sPLS-
DA; in particular, the Firmicutes phylum and the Blautia genus 
were less present in the CNS group, while the Betaproteobacte-
ria class was more abundant.
Discussion: The intestinal microbiota appears to be influenced in 
a specific manner by CNS tumors, but it is yet to be studied how 
this influences the development of these tumor types and their 
symptoms. The next step in this direction should focus on the 
functional study of the discriminating taxa that have been found.
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M1

Genomic landscape of Laryngeal 
Carcinoma

Melisi F. 1, Peluso T. 1, Rega R.A. 2, Perri F. 3, Cossu A.M. 4, 
Pasquale L.S. 4, Bocchetti M. 1, Iannarone C. 1, Graziano C. 1, 
Caraglia M. 4, Scrima M. 1

(1) Biogem Scarl, Institute of Genetic Research, 83031 Ariano 
Irpino, Italy - Italy, (2) Pathology Unit, Istituto Nazionale Tuori, 
IRCCS Fondazione “G.Pascale”, 80131 Napoli, Italy - Italy, (3) 
Head and Neck Unit, Istituto Nazionale per lo Studio e la Cura 
dei Tumori, "Fondazione G. Pascale", IRCCS, Naples, Italy - Italy, 
(4) Department of Precision Medicine, University of Campania 
"Luigi Vanvitelli", 80138 Naples, Italy - Italy

Laryngeal cancer (LCa) represents approximately 2% of all malig-
nant tumors globally. Of these, the squamous subtype is the most 
representative and it is characterized by late diagnosis and poor 
prognosis. In this context, the identification and validation of ge-
netic alterations which support the onset and progression of LCa 
could be useful to reflect and to monitor the entire spectrum of 
the disease but also to develop new therapeutic personalized ap-
proaches. Comprehensive genomic profiling is an emerging tool 
which allows the definition of multiple gene biomarkers by Next 
Generation Sequencing (NGS) techniques. 
We investigated molecular profiling of FFPE tumor samples orig-
inating from a growing patient cohort using a targeted next-gen-
eration sequencing approach. Among genes identified as signifi-
cantly altered, KMT2D, TP53, FAT1, ARID1A, NOTCH1, NOTCH3 
were found to be most frequently mutated. As for KMT2D gene, 
part of chromatin remodelling machinery, genetic alterations 
effect region of interest in the proteic sequence and zinc finger 
domains. Furthermore, CNV analysis highlights gains and losses 
on chromosomes 11 and X respectively. For patients undergoing 
lymph node emptying, we also compared genomic sequences 
of primary larynx tumors with lymph node sites, finding a cor-
respondence of genomic alterations in genes such as KRAS and 
NQO1. Results also showed the presence of deletions of DHFR 
gene regions and revealed a FGFR3/TACC3 fusion in one patient. 
Gene Ontology Enrichment analysis also revealed how genetic 
alterations fall into genes associated with regulation of metabolic 
processes, cellular components organization and epigenetic reg-
ulation of gene expression. In summary, our results are a prom-
ising starting point for the definition of the mutational profile of 
LCa aimed to discover new candidate actionable and prognostic 
genetic alterations. These also highlight the importance of un-
derstanding the mutation profile of each patient’s tumor for the 
optimization of personalized cancer treatments. 

M2

Unraveling a miRNA-based 
mechanism in Notch-induced T-cell 
acute lymphoblastic leukemia 
pathogenesis.

Varricchio C.1, Sergio I. 2, Patel S.K. 1, Crisci M. 1, Bernardini 
G. 1, Russo E. 1, Peruzzi G. 3, Coni S. 1, Screpanti I. 1, Campese 
A.F. 1, Felli M.P. 2

(1) Department of Molecular Medicine, Sapienza University of 
Rome, 00161 Roma, Italy; - Italy, (2) Department of Experimental 
Medicine, Sapienza University of Rome, 00161 Roma, Italy; - 
Italy, (3) Center for Life Nano Science@Sapienza, Istituto Italiano 
di Tecnologia, 00161 Rome, Italy; - Italy

Notch receptors are a family of single-pass trans-membrane re-
ceptors that play an essential role in the progressive maturation 
of thymocytes. Several studies have demonstrated that gain-of-
function mutations of NOTCH1, and rarely of Notch3 receptors, 
as well as hyperactivation of the NOTCH3 are involved in the 
pathogenesis of T-cell acute lymphoblastic leukemia (T-ALL), a 
hematologic disease associated to maturational arrest of T-cell 
precursors. Among all cases of acute lymphoblastic leukemia, 
T-ALL is common in children (15%) but also in adults (25%). De-
spite improvements in prognosis, relapse remains a challenge. 
Our studies were conducted on a N3-ICtg mouse model, previ-
ously generated in our laboratory, which expresses an active in-
tracellular form of Notch3 (N3-ICtg), which recapitulate multiple 
features of human T-ALL, as persistent expression of pTalpha and 
constitutive activation of NF-kB. Of note, aberrant thymocytes 
differentiation and early egress from the thymus to T-lympho-
blasts in blood circulation and infiltration of the N3-ICtg bone 
marrow. In the advanced stages of T-ALL, the thymus of N3IC-
tg mice display an altered distribution of thymocyte subpopula-
tions, with a great decrease of CD4+CD8+ and, interestingly, the 
expansion of CD4-CD8-CD3+ T-cells, with low/absent expression 
of CXCR4, thus less responsive to the cognate ligand CXCL12/
SDF-1 which normally drives T-cell progressive maturation within 
the thymus. As CXCR4 is known to be a potential target of epige-
netic modifications and considering that Notch3 hyperactivation 
deregulate miRNA expression in N3-ICtg mice, we focus on elu-
cidating the roles of microRNAs (miRNAs) in T-ALL pathogenesis. 
Our results suggest that Notch3 alters the microRNA expression 
profile and down-regulates the CXCR4 receptor to select an 
aberrant thymocyte subsets, that sustain leukaemia progres-
sion.  Studies with each mimic or antagomir of miR150-5p and 
miR139-5p revealed their effects on CXCR4 expression in murine 
and human T-ALL cells, but their combined action will be eval-
uated. Moreover, dissection of the Notch-dependent regulation 
of miRNAs is in progress. Through a comprehensive analysis of 
these molecular mechanisms, we aim to deepen our understand-
ing of T-ALL progression and identify new potential therapeutic 
targets.

M.	Molecular  
	 pathology	
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Targeting polyamine metabolism/
eIF5A-hypusination axis for FAP and 
colorectal tumor therapy
Coni S. 1, Bordone R. 1, Ivy D.M. 1, Yurtsever Z.N. 1, Di Magno 
L. 1, D’Amico R. 1, Cesareo B. 2, Fatica A. 2, Belardinilli F. 1, 
Bufalieri F. 1, Maroder M. 1, De Smaele E. 1, Di Marcotullio L. 1, 
Giannini G. 3, Agostinelli E. 4, Canettieri G. 3

(1) Sapienza - University of Rome - Department of Molecular 
Medicine - Italy, (2) Sapienza - University of Rome - Department 
of Biochemical Sciences - Italy, (3) Sapienza - University of 
Rome -Department of Molecular Medicine - Italy, (4) Sapienza - 
University of Rome - Department of Sense Organs - Italy

Colorectal cancer (CRC) is the third-most lethal cancer world-
wide. Pathways commonly altered in CRC results in the activation 
of the MYC oncogene, this explain the importance of its direct 
targeting, which is not possible due to its flat protein structure. 
Alternatively, one possibility could be the inhibition of processes 
regulated by MYC function, such as polyamine metabolism. 
Polyamines are small polycations involved in many cellular func-
tions, increased in different cancer types included CRC. Among 
them, spermidine is involved in the post-translational modifica-
tion of eIF5A, a translation factor able to alleviates ribosome stall-
ing at specific pausing motifs presents in selective transcripts. 
Spermidine is converted into hypusine and covalently bound to 
eIF5A(hyp-eIF5A) by the enzyme DHPS. 
Polyamine production is mostly regulated by the ornithine decar-
boxylase (ODC) a first-rate limiting enzyme. The irreversible ODC 
inhibitor DFMO efficiently prevent tumor growth in different set-
tings, leading to clinical trials in CRC patients. However, the ther-
apeutic benefit of this approach was limited, mainly because of 
resistance due to the upregulation of polyamine transporters and 
increased polyamine uptake. 
In our work we studied the effects of polyamines/eIF5A axis inhi-
bition on CRC growth and FAP, by using a specific DHPS inhibitor 
(GC7) alone or in combination with DFMO in order to overcome 
the chemoresistance due to prolonged ODC inhibition. We found 
that MYC is a key translational target of hyp-eIF5A, that DHPS 
inhibition efficiently suppresses FAP and intestinal tumorigene-
sis in mice, by directly inhibiting eIF5A-mediated elongation of 
MYC. Moreover, we demonstrated that combined inhibition of 
ODC and hyp-eIF5A induces a synergistic antitumor response in 
CRC cells, leading to complete suppression of MYC translation 
in a bimodal fashion, by preventing translational elongation and 
initiation. We found that genes of the polyamine biosynthesis and 
hypusination pathways are significantly upregulated in colorectal 
cancer patients and that the blockade of ODC or DHPS alone lim-
its CRC cell proliferation through a cytostatic mechanism, while 
their combined inhibition induces a synergistic inhibition, togeth-
er with apoptotic cell death in vitro and in mouse models of CRC 
and FAP.
Collectively, our data depict a novel therapeutic strategy for 
FAP and CRC, based on the combined suppression of ODC and 
hyp-eIF5A which hold promise for future patient treatments.

M4

Pin1 steric hindrance on WWP2 
degron site: a novel molecular 
regulation of Notch3 in Ovarian 
Cancer

Natiello B. 1, Giuli M.V. 2, Mancusi A. 3, Checquolo S. 2

(1) Sapienza, University of Rome - Department of Molecular 
Medicine - Italy, (2) Sapienza, University of Rome - Department 
of Medico-Surgical Sciences and Biotechnology. - Italy, (3) 
Department of Pediatric Hematology and Oncology, Cell and 
Gene therapy, Bambino Gesù Children’s Hospital, IRCCS, Rome. 
- Italy

Ovarian Cancer (OC) is one of the most lethal female-related 
disease malignancies. Its curative and survival trends have not 
changed over the past decades, because of the absence of spe-
cific clinical manifestation and the lack of early diagnosis meth-
ods, or because of the insurgence of recurrence connected with 
resistance to platinum-based chemotherapies. Therefore, finding 
novel targetable biomarkers to evade or reverse it is required. 
Given its role in tumorigenesis in OC, the Notch3 (N3) signalling 
pathway has emerged as promising candidate for novel specif-
ic targeted therapies. Consequently, the prediction of the inter-
action between N3 and its regulators, through the exploitation 
of the N3 post-translational modification (PTMs), is emerging 
as an innovative approach. In this scenario, the appealing can-
didates to fine-tune N3 stability are the peptidyl-prolyl cis/trans 
isomerase Pin1, previously identified in our lab as a N3-positive 
regulator, and the E3 ligase WWP2, known to ubiquitinate N3 in 
OC. Our preliminary results supported the hypothesis that Pin1 is 
able to hinder the activity of WWP2 due to the close proximity of 
their consensus sites in the Notch3 intracellular-trans activation 
domain (N3ICD-TAD). Therefore, we performed several in vitro 
studies to dissect in detail the molecular mechanism underlying: 
1. The WWP2 functional activity on N3ICD protein, and 2. The 
Pin1-WWP2 potential antagonistic interplay on N3ICD. First, by 
performing ubiquitination assays we observed that WWP2 is 
involved in the N3ICD poly-ubiquitination. Additionally, to fully 
understand whether and how Pin1 and WWP2 competition on 
N3ICD-TAD influences the N3ICD degradation/stability, we per-
formed i) Co-immunoprecipitation assays using N3ICD mutants 
in Pin1 or WWP2 consensus motifs, and ii) Ubiquitination assays in 
presence or absence of Pin1 protein. We observed that Pin1 steric 
hindrance hamper WWP2-N3 interaction on WWP2 degron site.
Moreover, we used a peptide, named “TAT-NOTCH3-TAD”, able 
to specifically recognize and interact with Pin1, as it displays 
only the Pin1 consensus motif. Therefore, we demonstrated that 
increasing doses of TAT-NOTCH3-TAD peptide blocks the Pin1 
competition, thus restoring WWP2 activity on N3ICD.
Overall, these data will help us to deepen our knowledge of N3 
post-translational regulation, via Pin1-WWP2 competition, final-
ly identifying new molecular targets aimed at developing novel 
therapeutic strategies for N3-dependent OC-bearing patients.

M5

The long non-coding RNA RMST 
plays a critical role in epithelial-
mesenchymal transition and 
stemness of Anaplastic Thyroid 
Carcinomas
De Martino M. 1, Esposito F. 2, Pellecchia S. 3, Fusco A. 1, 
Pallante P. 2

(1) Dipartimento di Medicina Molecolare e Biotecnologie 
Mediche (DMMBM), Università degli Studi di Napoli “Federico 
II” - Italy, (2) Istituto per l’Endocrinologia e l’Oncologia 
Sperimentale (IEOS) “G. Salvatore”, Consiglio Nazionale delle 
Ricerche (CNR) - Italy, (3) Telethon Institute of Genetics and 
Medicine (TIGEM) - Italy

Genes encoding long non-coding RNAs (lncRNAs) constitute a 
large portion of the genomes of complex organisms. The term 
'lncRNAs' encompasses RNAs transcribed by RNA polymerase I 
(Pol I), Pol II, and Pol III, as well as RNAs derived from processed 
introns. Due to their diverse functions, numerous isoforms, and 
intricate relationships with other genes, classifying and anno-
tating lncRNAs is challenging. LncRNA regulate cell fate during 
development, and their dysregulated expression is implicated in 
the onset and progression of various diseases, including cancer.
Thyroid cancer, the most common endocrine malignancy, encom-
passes a spectrum of lesions classified into differentiated (DTC) 
and undifferentiated thyroid cancer (UTC, predominantly ana-
plastic thyroid carcinoma or ATC). ATC stands out as one of the 
deadliest human malignancies, with an average life expectancy 
of few months. Thus, understanding the mechanisms underlying 
ATC development is crucial for devising novel therapeutic strat-
egies. Recently, we examined the lncRNAs expression profile of 
ATC by using microarray analysis and identified rhabdomyosar-
coma 2-associated transcript (RMST) as one of the most strongly 
downregulated lncRNAs in ATC. RMST dysregulation has been 
observed across various human cancers and has been implicated 
in playing an anti-oncogenic role in triple-negative breast cancer. 
Moreover, RMST has also been reported to affect neurogenesis 
through interaction with SOX2, a key regulator of cellular differ-
entiation and stemness.
In this framework, we aimed at investigating the role of RMST in 
ATC development. Our study revealed that RMST is expressed 
in normal thyroid tissue, whereas it is strongly downregulated in 
ATC samples, with a minor decrease in DTC. This points to the 
potential mechanistic association between RMST loss and dimin-
ished thyrocyte differentiation (and increased thyroid cancer ag-
gressiveness). Additionally, we observed a concurrent elevation 
of SOX2 levels in the same subset of ATCs, thus supporting the 
hypothesis of a RMST/SOX2 network involved in undifferentiat-
ed thyroid cancer. Functional assays demonstrated that adoptive 
RMST restoration in ATC cells mitigates cell proliferation, mi-
gration, and stemness properties. Taken together, these results 
underscore the critical involvement of RMST downregulation in 
ATC progression and dedifferentiation processes.

M6

Bi-directional crosstalk between 
NAD/NAMPT and IFN-γ/PD-L1 axes 
in melanoma
Fiorilla I. 1, Todesco A.M. 2, Ponzano A. 2, Ugolini F. 3, 
Carrà G. 4, Moiso E. 5, Baroni G. 3, De Cesaris B. 2, Szumera 
Cieckiewicz A. 6, Calautti V. 4, Massi D. 3, Audrito V. 2

(1) Università del Piemonte Orientale- DISIT-ALESSANDRIA 
- Italy, (2) Università del Piemonte Orientale-DISIT-
ALESSANDRIA - Italy, (3) University of Florence-Section of 
Pathology, Department of Health Sciences-FIRENZE - Italy, 
(4) University of Turin, AUO San Luigi-Department of Clinical 
and Biological Sciences-TORINO - Italy, (5) Memorial Sloan 
Kettering Cancer Center, New York, NY, USA - United States, 
(6) Maria Sklodowska-Curie National Research Institute of 
Oncology-Department of Pathology and Laboratory Medicine-
WARSAW - Poland

Targeted therapy and immune checkpoint inhibitors (ICIs) have 
notably improved the treatment of BRAF-mutated metastatic 
melanoma (MM) patients; however, resistance mechanisms dra-
matically impact on the survival of patients. In MM cells resist-
ant to the BRAF inhibitors the NAD/nicotinamide phosphoribo-
syltransferase (NAMPT) axis is overactivated, thus becoming a 
driver of melanoma progression and resistance. Moreover, extra-
cellular NAMPT, released within the tumor microenvironment, 
acts as a cytokine-like factor potentially regulating tumor-host 
interactions. 
Recent studies highlighted a potential correlation between the 
NAD/NAMPT axis and interferon-gamma (IFN-γ)-mediated sig-
naling. Analyzing the TCGA melanoma cohort and cell lines da-
tabase we found a positive and significant correlation between 
NAMPT expression and global IFN-γ signaling, as well as a direct 
correlation with IRF1, STAT1, and the IFN-γ-induced gene CD274. 
Focusing on CD274/PD-L1, we revealed a direct correlation with 
NAMPT at protein level, as demonstrated by analyzing a melano-
ma tissue microarray. BRAF-mutated melanoma cell lines treated 
with IFN-γ upregulate NAMPT, and vice versa, pharmacological 
inhibitors of NAMPT activity markedly reduced the activation of 
the IFN-γ signaling, as well as the expression of CD274/PD-L1. 
PD-L1, implicated in immune evasion mechanisms in tumors, is 
regulated at the transcriptional level via IFN-γ/IRF1 axis, but also 
through the Bromodomain and Extra-Terminal motif (BET) epi-
genetic factors. Our data revealed a similar molecular regula-
tion also for NAMPT, as demonstrated by the downregulation of 
NAMPT expression in the presence of JQ1 and AZD5153, two BET 
protein inhibitors, and by chromatin immunoprecipitation assay. 
Overall, these data highlighted a novel reciprocal regulation 
between NAMPT and IFN-γ/PD-L1 signaling activation, linking 
NAMPT-dependent metabolic reprogramming and immune reg-
ulation.
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Role of Orphan Nuclear Receptors in 
breast cancer cell proliferation

Caricasulo M.A. 1, Paroni G. 1, Zanetti A. 1, Cavallaro A.V. 1, 
Terao M. 1, Guarrera L. 1, Brunelli L. 1, Garattini E. 1

(1) Mario Negri Institute - Italy

Nuclear receptors (NRs) are transcription factors playing pivot-
al roles in development and adult cell homeostasis. Pathological 
conditions such as hypertension, diabetes, cardiovascular dis-
ease, metabolic syndrome, and cancer have been linked to NRs 
dysregulation. Orphan Nuclear Receptors (ONRs) are a poorly 
defined class of NRs that exhibit variable expression in normal/
malignant tissues, which lack identified ligands. In this work, we 
studied how ONRs affect the growth of breast cancer cells and 
the underlying molecular mechanisms of action. RNA interfer-
ence was used to measure the impact of ONR silencing on the 
growth of breast cancer cells. Reverse transfection was used to 
transiently silence a panel of five breast cancer cell lines for each 
ONR under investigation (n = 10). Using the sulforhodamine B as-
say, cell proliferation was assessed 2, 4, and 6 days after transfec-
tion. To validate the screening results, cell lines stably transfect-
ed with  NR2F6-targeting shRNAs were generated. To investigate 
the ONR mechanism of action, we conducted transcriptome anal-
yses of NR2F6 wild type and NR2F6 silenced cells. Immunopre-
cipitation experiments were performed to identify NR2F6 protein 
interactors; IP followed by FIA-MS was used to identify metabo-
lites bound to NR2F6. We demonstrated that NR2F6 plays a role 
in the regulation of breast cancer cells’ growth. Indeed, NR2F6 
silencing by transient siRNA transfection was found to inhibit 
cell proliferation. This effect occurs across all the breast cancer 
cell lines analyzed, independently of the mammary tumor sub-
type. MCF-7 and MDAMB231 that constitutively express shRNAs 
targeting NR2F6 have a low proliferation rate relative to control 
cells. Moreover, colony assays demonstrate that the clonogenic 
potential of the cell lines considered decreased following NR2F6 
down-regulation. Transcriptome analyses of the gene pathways 
significantly impacted by NR2F6 silencing show that cell cycle is 
one of the biological processes primarily modulated, supporting 
our results. The immunoprecipitation assay highlights NR2F2 as 
an NR2F6’s interactor. IP followed by FIA-MS defines the bioac-
tive metabolites binding to NR2F6. These data support an onco-
genic role for NR2F6 in breast cancer.The identification of NR2F2 
as an NR2F6’s interactor  and the ability of NR2F6 to interact with 
bioactive metabolites opens a new scenario in the study of its 
mechanism of action in the context of breast cancer. 
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Selective targeting of redox 
alterations in medulloblastoma 
tumors through nanotechnology-
based delivery systems

Di Magno L. 1, Rinaldi F. 2, Ripa S. 1, Marianecci C. 2, Carafa 
M. 2, Canettieri G. 1

(1) Department of Molecular Medicine, University of Rome 
"Sapienza", Viale Regina Elena, 00161, Rome - Italy, (2) 
Department of Drug Chemistry and Technology, University of 
Rome “Sapienza”, Piazzale A. Moro, 00185, Rome - Italy

The antidiabetic drug phenformin displays potent anticancer ac-
tivity in different tumors but its mode of action is still not clear. 
Using medulloblastoma as a model, we have shown that at the 
therapeutic concentrations phenformin inhibits mitochondrial 
glycerol-phosphate dehydrogenase and increases intracellular 
NADH, activating the corepressor CtBP2 and inhibiting tumor 
growth. This novel biguanide-mediated redox/corepressor inter-
play may represent a relevant target for tumor therapy. However, 
the clinical use of phenformin is currently limited because of its 
toxicity. One way to increase its therapeutic efficacy with a re-
duction of its potential side effects would be the entrapment into 
nanocarriers able to selectively deliver the drug to medulloblas-
toma tissue. In this work, we have designed and prepared specif-
ic vesicular systems, called niosomes, and characterized these 
phenformin-loaded nanovectors in cultures of medulloblastoma 
cells and in animal models. 
For in vitro cytotoxicity assay, Med1-MB cells were treated with 
niosomes at increasing concentrations and cell viability was es-
timated using CellTiter-Glo Luminescent Cell Viability Assay 
(Promega). For cellular uptake studies, cells were treated as de-
scribed above, fixed and then observed under a fluorescence 
microscope. In western blotting analysis cells were treated as 
described above, collected, lysed and the total protein was sep-
arated and visualized using enhanced chemiluminescence. For in 
vivo pharmacokinetic distribution, mice were treated with phen-
formin-loaded niosomes by tail vein injection. After 2 hours, plas-
ma and tissue samples were collected.
Our results demonstrate that the use of phenformin-loaded nio-
somes dramatically enhance the concentration of the drug and 
the redox state in medulloblastoma cells, thereby improving its 
anti-proliferative effects. The administration of phenformin-load-
ed niosomes to medulloblastoma mouse models resulted in a 
higher accumulation of drug in the brain and an enhanced onco-
genic inhibition. 
Together, these data suggest that this novel niosome-based sys-
tem could be an effective new strategy against brain cancer, to 
maximize the biguanide-mediated redox/corepressor interplay, 
and selectively target redox-dependent mediators.

N2

Cerium oxide nanoparticles: a novel 
antioxidant agent to prevent skin 
cancer onset and progression
Deidda Tarquini G. 1, Corsi F. 1, Di Meo E. 2, Lulli D. 3, 
Capradossi F. 2, Bruni E. 3, Pelliccia A. 1, Traversa E. 1, Failla 
C.M. 3, Ghibelli L. 2

(1) Dept. of Chemical Science and Technologies, University of 
Rome Tor Vergata, Rome - Italy, (2) Dept. of Biology, University 
of Rome Tor Vergata, Rome - Italy, (3) Experimental Immunology 
Laboratory, IDI-IRCCS, Rome - Italy

Despite the widely use of sun lotions, the rate of UV-caused skin 
cancer continues to rise and remains a global health concern. In 
fact, UV-rays directly damage DNA and cause oxidative stress. 
Modern sunscreens efficiently shield UV, exploiting the stable 
UV-absorbing properties of inorganic nano-formulations such as 
titanium oxide nanoparticles (TNPs). However, irradiated TNPs 
dissipate the acquired extra-energy producing reactive oxygen 
species (photocatalysis), worsening UV-induced cell damage; 
this side-effect is safe for intact skin, but becomes dangerous 
when the stratum corneum barrier is lesioned. Notably, oxidative 
protection in sun lotions is still unsolved due to the instability of 
commonly used molecular antioxidants that cannot be recycled 
once oxidized by UV. Cerium oxide nanoparticles (CNPs) could be 
an ideal bifunctional sunscreen, possessing independently both 
efficient UV-shielding and stable antioxidant abilities; in fact, 
these biocompatible nanozymes act as superoxide-dismutase 
and catalase mimetics through a long-lasting, self-regenerating, 
energy-free redox cycle driven by the Ce3+/4+ valence switch, thus 
preventing UV-induced oxidative stress.
We tested the anti-cancer effect of CNPs vs. TNPs on UV-irradi-
ated non-tumoral human keratinocytes (either HaCaT cell line or 
primary keratinocytes derived from healthy donors) and on mela-
noma cells, in a system where the direct NP-cell contact mimics 
the real UV exposure of compromised skin. We also separated 
the shielding from the nanozyme effect of CNPs to evaluate their 
contribution to UV protection, by preventing the formation of a 
NPs shielding layer over the cells, either by administering CNPs 
to cells immediately after irradiation or by anchoring CNPs on the 
slide surface, over which cells are cultured and then irradiated.
TNPs strongly increase UV toxicity, whereas CNPs reduce apop-
tosis, DNA damage and almost eliminate mutagenesis induced by 
UV-rays on both cell types. Notably, CNPs efficiently counteract 
the noxious effects of UVA-irradiated TNPs, scavenging photo-
catalytic ROS. Moreover, CNPs prevent UV-related damage also 
when their shielding effect is impaired, showing that protection 
is not due to their UV-absorbing activity, but rather, to their anti-
oxidant effect.
These results suggest that CNPs, coupling their UV-shielding and 
stable antioxidant abilities, may protect against the pro-muta-
genic effect of UV-radiation, potentially preventing cancer gen-
esis and progression.

N.	Nanotechnology



Abstract Book
Milan 
September 25-26-27, 2024

84N. Nanotechnology

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

N3

Integrating molecular features into 
biological effects of radiotherapy 
and nano-based hyperthermia in 
breast cancer models

Anceschi C. 1, Ruzzolini J. 1, Frediani E. 1, Margheri F. 1, Chillà 
A. 1, Menichetti L. 2, Ratto F. 3, Fibbi G. 1, Del Rosso M. 1, 
Laurenzana A. 1

(1) Department of Experimental and Clinical Biomedical 
Sciences, University of Florence, Florence - Italy, (2) Institute of 
Clinical Physiology (IFC) National Research Council, Pisa - Italy, 
(3) Institute of Applied Physics “N. Carrara”, National Research 
Council Sesto Fiorentino - Italy

Introduction: Plasmonic photothermal therapy utilizes biologi-
cally inert gold nanorods (AuNRs) that convert light into heat ca-
pable of eliminating cancerous tissue. This approach has lower 
morbidity than surgical resection and can potentially synergize 
with other treatment modalities including chemotherapy and im-
munotherapy. In this work, we propose alternative NIR-sensitive, 
tumor tropic cellular vectors, called Endothelial Colony Forming 
Cells (ECFCs), enriched with chitosan-coated AuNRs. ECFCs 
display a great capability to intake AuNRs without losing viabil-
ity and exerting an in vitro antitumor activity per se. We address 
these alternative treatments on mammary carcinoma by using 
ECFCs as vehicle of AuNRs. With this Trojan horse strategy, we 
evaluated the cooperative effect of radiotherapy and plasmonic 
photothermal therapy. 
Materials and methods: We evaluated the cooperative effect of 
radiotherapy and plasmonic photothermal therapy (RT+HT) on 
breast cancer cell lines (MCF7 and MDA-MB 231). AuNRs uptake 
was evaluated in MCF7 and MDA-MB 231 and ECFCs by conven-
tional optical microscope, transmission electronic microscope 
(TEM), Inductively Coupled Plasma – Atomic Emission Spectrom-
etry (ICP-AES) and Photoacoustic imaging (PA). We evaluated the 
long-term cytostatic/cytoxic effects of combined radiotherapy 
and nano-mediated hyperthermia on breast cancer using clono-
genic assays while the short-term effects were determined eval-
uating DNA damage by western blot analysis and comet assay.  
Results: Long term effects of RT+HT treatment on breast can-
cer cells was effective in reducing the number of colonies. The 
cytotoxic effect of the treatment was analyzed with the COM-
ET assay that resulted in a notable increase in DNA damage. The 
evaluation of the DNA damage was carried out by investigating 
the expression of the histone γH2Ax by Western Blot. We also 
appreciated a down-regulation of autophagy after RT+HT treat-
ment, with the decreased expression of LC3 I-II and Beclin-1 and 
a decreased autophagosome-lysosome formation. 
Conclusions: These results underscore the enhanced effective-
ness of the combined approach in inducing DNA damage. More-
over, AuNRs-dependent hyperthermia sensitizes cancer cells to 
radiotherapy, thus concurring to reduce the therapeutic radiation 
dose and to decrease the side effects and toxicity of radiotherapy 
alone. This HT+RT treatment might be considered as a strategy to 
re-sensitize breast cancer cells to chemotherapy.

N4

Targeting the bone matrix with 
liposomes to trigger the tumor 
microenvironment
Matteo C. 1, Becchetti R. 2, Cancelliere M. 1, Meroni M. 1, 
Fabbrizio P. 3, Ceruti T. 1, Zucchetti M. 1, Frapolli R. 1, Dal 
Corso A. 4, Nastasi C. 2

(1) Department of Oncology, Cancer Pharmacology Lab, Mario 
Negri Institute for Pharmacological Research, Milan (IT) - Italy, 
(2) Department of Oncology, Unit of Immunopharmacology, 
Mario Negri Institute for Pharmacological Research, Milan 
(IT) - Italy, (3) Department of Neuroscience, Lab. Molecular 
Neurobiology, Mario Negri Institute for Pharmacological 
Research, Milan (IT) - Italy, (4) Department of Chemistry, 
University of Milan, Milan (IT) - Italy

Liposomes are biocompatible nanocarriers and are currently 
widely used in the clinic. Due to their composition, liposomes 
do not specifically target any tissue but protect the drugs from 
degradation thus prolonging their half-lives. Using liposomes, we 
aim to deliver the immunostimulant drug R848 (or Resiquimod) 
within the bone tumor microenvironment (TME) re-educating the 
tolerogenic macrophage phenotype M2 towards the antitumoral 
M1 able to recruit and activate the innate and adaptive immune 
system’s cells. 
To deliver R848 within the bone matrix we synthesized two types 
of liposomes, which one was chemically functionalized modifying 
the cholesterol with a pyrophosphate group aiming to reduce an 
off-target delivery.
Specific characterization analysis of R848-loaded non-binding 
(NBL) and bone-binding (BBL) liposomes revealed comparable 
size, polydispersity index, and a z-potential; the R848 encapsu-
lation efficiency was also similar (58.2% n=8 and 47.81% n=7, re-
spectively). 
The in vitro kinetic release showed no differences between NBL 
and BBL with 70% of R848 retention within 2h. To test the effect 
on cells, murine primary macrophages were exposed to NBL or 
BBL, and the internalization was followed by flow cytometry with 
a peak at 24h. Gene expression analysis confirmed the M0 and 
M2 switch towards the M1 phenotype while flow cytometry high-
lighted the increased expression of M1-like markers, chemokines 
and cytokines, confirming that the encapsulation and the differ-
ence between NBL and BBL did not alter the drug properties. 
To check the bone affinity, NBL and BBL were stained and used 
in vitro to treat murine bones for 2h and 24h; confocal microsco-
py confirmed the BBL affinity to the targeting tissue at early and 
late time points. A pharmacokinetics study has also assessed that 
BBL delivers R848 to the bones extending its permanence in the 
bones compared to other tissues. 
Thus, liposomes could be a powerful tool to improve the delivery 
of the immunostimulant drugs targeting innate immune cells in 
the bone TME, promoting the subsequent specific anti-tumor im-
munity in the contest of bone tumors and metastases.
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FKBP5 targeting as a dual approach 
against melanoma: cancer cell 
survival impairment and antitumor 
immune response boosting

Di Giacomo V. 1, Marrone L. 1, Malasomma C. 1, Vecchione 
M.A. 1, Abate R. 1, Hausch F. 2, Romano M.F. 1, Romano S. 1

(1) Department of Molecular Medicine and Medical 
Biotechnology, University of Naples Federico II - Italy, (2) 
Technical University Darmstadt Institute of Organic Chemistry 
and Biochemistry - Germany

FKBP51 plays a relevant role in melanoma resistance and inva-
sion. FKBP51 is a marker of melanocyte malignancy, correlating 
with the vertical growth phase and lesion thickness. It promot-
ed the typical epithelial-to-mesenchymal transition features and 
sustained apoptosis resistance in  in vitro and  in vivo melanoma 
models. Recently, we identified the splicing isoform of FKBP5, 
termed FKBP51s, in the peripheral blood of melanoma patients 
related to an immune-tolerant phenotype. Regarding FKBP51, 
FKBP51s lacks the TPR domain but share the N-terminal domain 
target of a new selective and potent small molecule, SAFit. Aim 
of the present study was to assess the efficacy of FKBP5 inhibi-
tion in inducing both tumor cell apoptosis and boosting antitumor 
immune response.
For  in vitro  investigation, apoptosis assay, immunoblot, RT-q 
PCR, and migration assay were conducted in the SAN melano-
ma cell line. Overexpression of FKBP51 was obtained by plasmid 
transfection, while its triggering was obtained through two ap-
proaches: short hairpin RNA (shRNA) and application of a selec-
tive and potent small-molecule inhibitor known as SAFit. For  in 
vivo investigation, an immunofluorescence was performed on the 
peripheral blood sample of a syngenic melanoma mouse model 
analyzed through flow cytometry. 
Our results show that SAFit increased the doxorubicin and da-
carbazine cytotoxicity. These agents were effective in impairing 
the NF-κB activity of melanoma cells and turning off pro-survival 
genes triggered by the tumor. Moreover, SAFit reduced levels of 
TGF-β and its receptor TβRI, thus hampering the phosphoryla-
tion of Smad2/3 transcription factors. In line with this finding, 
melanoma cells showed an impaired capability in migration and 
invasiveness in the presence of SAFit. Interestingly, in vitro and in 
vivo, SAFit treatment of melanoma cells drastically reduced the 
immune system's tolerance due to TGF-β reduced secretion. 
In particular, the FKBP51 inhibiting molecule changed the ratio 
Tregs/Teff and the type of macrophages infiltrating the tumor.
Our study shows that selective FKBP51 targeting agents act as 
anti-cancer drugs promoting antitumor immunity, thus providing 
preclinical elements supporting the efficacy of recently generat-
ed small molecules. Such compounds are novel promising agents 
for therapeutic strategies against melanoma for partnering with 
immunotherapy.

O2

Antineoplastic activity of a novel 
tri-specific antibody targeting the 
hERG1/b1 integrin complex and 
TRAIL receptors  

Duranti C. 1, Capitani C. 1, Iorio J. 1, Colasurdo R. 2, Lottini T. 
1, Martinelli M. 2, Arcangeli A. 1

(1) Department of Experimental and Clinical Medicine-
University of Florence - Italy, (2) University of Siena Department 
of Medical Biotechnologies - Italy

Traditional oncological therapies, such as chemotherapy or radi-
otherapy, have the main purpose of inducing apoptosis of tumor 
cells; however, they are subject to cross-reactivity with normal 
cells. TRAIL (Targeting TNF-related apoptosis-inducing ligand) 
currently represents a promising specific anti-cancer agent, as it 
acts in many tumors and does not affect normal cells. It belongs 
to the superfamily of tumor necrosis factor receptors TNF and 
works by binding to specific death receptors (DR – death recep-
tor), activating an intracellular cascade of events that lead to cell 
death. We describe a novel tri-specific antibody represented by 
a singles chain diabody directed against the hERG1/β1 complex 
(Duranti et al., 2021) fused with three TRAIL sequences targeting 
TRAIL receptors. In particular, we  present the characterization of 
the resulting scDb-hERG1-b1-TRAIL antibody and its efficacy to 
induce cell death via apoptosis both in vitro and in vivo in different 
cancer cells and models.

O.	Novel therapeutic  
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The inhibition of the Extracellular 
signal-regulated kinase 5 ERK5 
increases EGFR expression and 
nuclear localization in hepatocellular 
carcinoma
Menconi A. 1, Tusa I. 1, Marra F. 2, Rovida E. 1

(1) Departiment of Experimental and Clinical Biomedical 
Sciences “Mario Serio”, University of Florence, Florence - 
Italy, (2) Department of Experimental and Clinical Medicine, 
University of Florence, Florence - Italy

Hepatocellular Carcinoma (HCC) is the most common form of liv-
er cancer and accounts for 90% of cases. Nonetheless, available 
molecular-targeted therapies are still unsatisfactory so that addi-
tional therapeutic targets need to be identified. The extracellular 
signal-regulated kinase 5 (ERK5) is a member of the Mitogen-Ac-
tivated Protein Kinases (MAPK) family, and is highly expressed in 
hepatocytes, and its gene has been reported to be amplified in 
HCC. Moreover, we recently reported that ERK5 regulates the 
development and growth of HCC, so that ERK5 targeting appears 
as a promising approach for the treatment of this cancer.
The aim of this study was to investigate the interplay between 
ERK5 and EGFR using two hepatocellular carcinoma cell lines, 
Huh7 and HepG2. Gene silencing was performed with short 
harpin RNA for ERK5. For the pharmacological treatments, ERK5 
(JWG-071) and EGFR (Gefitinib) inhibitors effects were evaluated 
after 72h of treatment in term of cell viability using MTT assay. 
The mRNA expression was analyzed using quantitative RT-PCR. 
Protein expression levels and intracellular localization were de-
tected by Western blot and immunofluorescence in confocal mi-
croscopy.
We found that ERK5 knock down (KD) increased EGFR mRNA 
and protein levels, and downstream PI3K/AKT activation. Fur-
thermore, the amount of EGFR protein was also increased in cells 
treated with ERK5 inhibitor, JWG-071, compared to control cells.  
The combination of ERK5 inhibitor, JWG-071, and EGFR inhibitor, 
Gefitinib, resulted to be more effective than single treatments in 
reducing cell viability in both cell lines. In addition, nuclear EGFR 
was higher in ERK5-KD HCC cells compared to control cells. 
Since EGFR shuttles to the nucleus via the α/β importin system, 
we performed combined treatment of JWG-071 and the α/β im-
portin inhibitor, Ivermectin. This cotreatment showed a higher 
antiproliferative effect than single drugs on HCC cell lines. 
In conclusion, these findings highlighted new possible therapeu-
tic options to be exploited for the treatment of HCC.

O4

The tyrosine phosphatase SHP2 
is a novel druggable target for 
anaplastic thyroid carcinoma
Marotta M. 1, Zirpoli S. 2, De Simone C. 3, Costanzo M. 3, 
Prevete N. 3, Liotti F. 2, Melillo R.M. 2

(1) Institute of Endocrinology and Experimental Oncology 
(IEOS), CNR, Naples, Italy - Italy, (2) Department of Molecular 
Medicine and Medical Biotechnology, University of Naples 
Federico II, Naples, Italy - Italy, (3) Department of Translational 
Medical Sciences, University of Naples Federico II, Naples, Italy 
- Italy

SHP2 is the first non-receptor-tyrosine phosphatase identified 
as pro-oncogenic in cancer. SHP2 acts downstream mitogenic 
stimuli as a central node to activate various signaling cascades, 
such as the RAS/ERK pathway. SHP2 blockade impairs cancer 
cell viability and remodulates tumor microenvironment (TME) to 
promote an anticancer immunity.
Anaplastic thyroid carcinoma (ATC) is one of the most aggressive 
human neoplasia, that features RAS or BRAF activating mutations 
with consequent hyperactivation of the ERK signaling pathway. 
Thus, ATC could be sensitive to SHP2 inhibition. 
Here, we investigated the anticancer effects of SHP2 blockade in 
ATC models. We employed catalytic/allosteric inhibitors of SHP2 
or SHP2-siRNA to study the effect of SHP2 inhibition in ATC. 
SHP099 allosteric inhibitor was selected for its superior bioavail-
ability compared to other drugs. 
We used human 8505c (BRAF V600E) and HTH7 (NRAS G61R), 
and mouse T683 (KRAS G12D) ATC cell lines as cellular models. 
Compared to normal thyroid, SHP099 treatment (10 µM) or SHP2 
siRNA significantly reduced ATC cell viability, epithelial-mesen-
chymal transition (EMT) and stemness features. Subsequently, 
we analyzed SHP2-blockade effects on ATC cell immunogenicity 
by measuring the levels of damage associated molecular patterns 
(DAMPs): eIF2α phosphorylation, calreticulin (CRT) membrane 
translocation, ATP and HMGB1 secretion. SHP099 treatment, 
compared to control, significantly increased DAMPs induction. 
Consistently, SHP2 -treated ATC cells induced dendritic cell 
phagocytosis and activation more efficiently than vehicle-treat-
ed cells. These effects were dependent on SHP099-induced 
ROS production, since the ROS inhibitor ML171 abolished these 
effects, as assessed by FACS analysis. 
Finally, we used, as animal model, T683 ATC cells into Sv129 syn-
geneic mice. When tumors reached 0.0025 cm3, mice were treat-
ed with vehicle or SHP099 (1 mg/kg/day), and tumor growth was 
analyzed. SHP099 treatment caused a reduction of tumor growth 
compared with vehicle. Moreover, we analyzed tumor immune 
infiltrate by FACS analysis and we found 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 SHP2 inhibition can hamper various ma-
lignant features of ATC cells and it can boost immunogenicity of 
cancer cells to possibly trigger an antitumor immune response.

O5

Combined targeting of MEK5/
ERK5 and Hedgehog/GLI signalling 
pathways is a promising strategy for 
melanoma treatment

Tusa I. 1, Gagliardi S. 2, Menconi A. 1, Lulli M. 1, Stecca B. 2, 
Rovida E. 1

(1) Department of Experimental and Clinical Biomedical Sciences 
"Mario Serio", University of Florence - Italy, (2) Core Research 
Laboratory - Institute for Cancer Research and Prevention 
(ISPRO) - Italy

Introduction: Malignant melanoma is among the most aggres-
sive cancers and its incidence is increasing worldwide. We previ-
ously reported that both the Hedgehog/GLI (HH/GLI) signalling 
and the Mitogen-Activated Protein kinase ERK5 promote mela-
noma growth, and that GLI1 regulates ERK5 activation and that 
the latter is required for Hedgehog/GLI (HH/GLI)-dependent 
melanoma cell proliferation. Since the HH/GLI pathway may be 
activated in a non-canonical way by the MAPK ERK1/2, we ex-
plored whether ERK5 regulates the HH/GLI signalling.
Material and method: BRAFV600E-mutated (A375 and SK-
Mel-5) and wild-type BRAF (SSM2c) melanoma cell lines and mu-
rine NIH/3T3 fibroblasts were silenced for ERK5 using ERK5-tar-
geting shRNAs or treated with a non-targeting shRNA (shNT) as 
a negative control. Luciferase assay using the GLI-binding site 
luciferase reporter was performed to evaluate GLI transcription-
al activity. A constitutively active form of MEK5 (MEK5DD) was 
used to induce activation of endogenous ERK5 or overexpressed 
ERK5. Chemicals (small molecule inhibitors) used were: the ERK5 
inhibitors JWG-071 and AX15836; MEK5 inhibitors GW284543 
and BIX02189; GLI1/2 inhibitor GANT61; SAG, an HH/GLI path-
way activator. Activation of HH/GLI pathway was obtained by 
PATCH1 silencing. 3D speroid assays were performed in SSM2c 
and A375 cells treated with GANT61 in combination with the 
MEK5 inhibitors.
Results and discussion: Treatment with ERK5 inhibitors reduced 
transcriptional activity of endogenous HH-GLI pathway in a dose 
dependent manner in NIH/3T3 cells. This effect was recapitulat-
ed upon ERK5 genetic inhibition, which determined a reduction 
of GLI1 and GLI2 proteins. MEK5DD overexpression, which deter-
mined ERK5 activation, further increased transcriptional activity 
of SAG-induced HH/GLI, while silencing of endogenous ERK5 
reverted this effect. These results confirmed that ERK5 positive-
ly regulates the HH/GLI signaling. Consistently, MEK5DD over-
expression increased GLI1 and GLI2 protein levels. In melanoma 
cells, genetic and pharmacological ERK5 inhibition similarly in-
hibited the expression and activity of GLI proteins. Interesting, 
the combination of GANT61 with MEK5 inhibitors was more ef-
fective than single treatments in reducing the volume of melano-
ma spheroids.
Conclusion: Combined targeting of the MEK5/ERK5 and HH/GLI 
pathways may be a useful approach to prevent resistance mecha-
nisms frequently observed upon monotherapy in melanoma.

O6

Inhibition of Carbonic Anhydrase 
IX as a new therapeutic strategy in 
multiple myeloma  
Gazzaroli G. 1, Faletti J. 1, Turati M. 1, Carta F. 2, Supuran C.T. 
2, Bianchi G. 3, Presta M. 1, Ronca R. 1, Giacomini A. 1

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Department of 
NEUROFARBA, Section of Pharmaceutical and Nutraceutical 
Sciences, University of Florence, Firenze - Italy, (3) Brigham 
and Women’s Hospital, Harvard Institute of Medicine, Boston - 
United States

Multiple myeloma (MM) arises from the clonal proliferation of 
malignant plasma cells in the bone marrow (BM). Since BM niches 
are characterized by low oxygen levels, MM cells have to adapt 
their metabolism to the hypoxic BM milieu. This generates high 
quantities of toxic metabolic acids that induce the expression of 
various proteins involved in the prevention of H+ ions accumu-
lation and maintenance of intracellular pH. In this context, the 
carbonic anhydrase IX (CAIX), a hypoxia-induced cell-surface en-
zyme, sustains cancer cells survival under hypoxic and acidosis 
conditions by regulating intracellular pH. Indeed, CAIX overex-
pression has been reported in several types of solid cancer and 
correlates with poor prognosis. However, no data are available 
about the impact of CAIX in MM. Our preliminary data demon-
strate that MM cells express high levels of CAIX under both nor-
moxic and hypoxic conditions, suggesting that inhibition of CAIX 
activity may affect MM survival.
To test this hypothesis, we investigated the anti-MM activity of 
two CAIX inhibitors, the clinical grade sulphonamide SLC-0111 
(Phase Ib/II) and its analog FC-531. In vitro both CAIX inhibitors 
significantly reduced the growth and survival of human MM cell 
lines sensitive (KMS-11, AMO1, H929, RPMI8226, OPM-2, U-266) 
and resistant (KMS-11/BTZ, AMO1-VR) to the standard therapy 
with the proteosome inhibitor Bortezomib. In addition, CAIX in-
hibition strongly induced mitochondrial ROS production, mito-
chondrial membrane depolarization and eventually apoptotic cell 
death. Accordingly, Western blot analysis revealed a significant 
induction of ROS-mediated DNA damage and caspases activa-
tion upon treatment with CAIX inhibitors. In keeping with data 
obtained with MM cell lines, also patient-derived MM cells ex-
press CAIX on their surface and both CAIX inhibitors reduced 
the growth and survival of primary MM cells. In vivo, CAIX inhi-
bition significantly reduced the growth of KMS-11 and KMS-11/
BTZ tumour xenografts in NOD/SCID mice. To note, in vitro both 
CAIX inhibitors combined with Bortezomib exerted an increased 
anti-myeloma activity compared to single treatments and in vivo 
SLC overcame BTZ-resistance in KMS-11/BTZ tumour xenografts. 
Altogether our preliminary findings demonstrate the therapeutic 
potential of CAIX inhibitors as single agents or in combination 
with proteasome inhibitors (PIs) for both naïve and PIs-refractory 
MM patients. 
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The Discovery of I-1000233, a 
Potent, Orally Bioavailable and brain 
permeable SHP2 Allosteric Inhibitor
Puca F. 1, Fabbrini D. 1, Ciammaichella A. 1, Nibbio M. 1, Di 
Marco A. 1, Auciello G. 1, Natale D. 1, Scalabrì F. 1, Apicella 
C. 1, Zampetti N. 1, Missineo A. 1, Bisbocci M. 1, Colaceci F. 1, 
Sasso R. 1, Alli C. 1, Pucci V. 1, Montalbetti C. 1, Petrocchi A. 1, 
Carugo A. 1, Toniatti C. 2

(1) IRBM Spa - Italy, (2) Pomezia - Italy

Background: SHP2, a nonreceptor protein tyrosine phosphatase 
encoded by PTPN11, serves as a key nodal downstream effector 
for various receptor tyrosine kinases (RTKs) involved in the MAPK 
cascade. In this study, we present the discovery of I-1000233, a 
SHP2 allosteric inhibitor that is highly potent, orally available, and 
capable of penetrating the blood-brain barrier (BBB).Therefore, 
this inhibitor shows promise for treating brain tumors character-
ized by dysregulated RTK/RAS/ERK signalling pathways. 
Material and methods: Through iterative optimization of phys-
icochemical and pharmacological properties of our front-runner 
series to identify SHP2 inhibitors with the ability to cross the BBB, 
we uncovered I-1000233, an orally available SHP2 inhibitor with  
excellent drug-like characteristics in preclinical studies. 
Results: I-1000233 proves to be a potent in vitro inhibitor of SHP2 
enzyme activity (IC50 = 2 nM) with a notably extended residence 
time on the target. Evaluation in brain tumor models demon-
strates significant anti-proliferative effect against brain tumor 
cells, specifically bearing various RAS or EGFR mutations. More-
over, I-1000233 effectively inhibits pERK, a downstream marker 
of MAPK pathway activity, in a dose-dependent manner. In vivo 
preclinical data confirms BBB penetration and anti-tumor activ-
ity, positioning I-1000233 as a potential treatment for CNS and 
brain-metastasized tumors. 
Conclusions: I-1000233 emerges as a potent, selective, and oral-
ly available SHP2 inhibitor, offering potential for once-a-day dos-
ing. Its BBB penetration ability makes it a promising therapeutic 
candidate against SHP2-responsive brain tumors and metastases.

O8

FGF signaling blockade hampers the 
growth of c-Myc-driven aggressive 
B-cell non-Hodgkin lymphoma
Faletti J. 1, Gazzaroli G. 1, Ronca R. 1, Annese T. 2, Castelli R. 3, 
Tucci A. 4, Facchetti F. 1, Presta M. 1, Giacomini A. 1

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Department of Medicine 
and Surgery, Libera Università del Mediterraneo (LUM) 
Giuseppe Degennaro, Bari - Italy, (3) Department of Food 
and Drug, University of Parma, Parma - Italy, (4) Division of 
Hematology, ASST Spedali Civili Brescia, Brescia - Italy

B-cell non-Hodgkin lymphomas (B-NHL) are a heterogeneous 
group of malignancies arising from peripheral B-lymphocytes. 
Among them, a subset of Diffuse Large B-cell Lymphomas (DL-
BCL) and all Burkitt’s lymphomas (BL) are c-MYC-driven aggres-
sive B-NHL. Although current treatments often provide complete 
remission, approximately half of the patients relapse. Thus, ap-
proaches targeting c-MYC may represent a novel therapeutic 
strategy for aggressive B-NHL. Recently we have demonstrated 
that activation of the fibroblast growth factor (FGF) signaling is 
involved in the stabilization of c-MYC protein in different tumor 
types, FGF or FGF receptor (FGFR) inhibition leading to the pro-
teasomal degradation of c-MYC protein. On this basis, FGF/FGFR 
blockade may represent a promising strategy to inhibit c-MYC. 
Our preliminary data show that c-MYC positive DLBCL and BL 
patient-derived samples express high levels of activated/phos-
phorylated (p)FGFR. Interestingly, FGFR phosphorylation was 
not observed in c-MYC negative DLBCL samples, suggesting 
a strong correlation between FGFR activation and c-MYC pro-
tein expression. To assess the role of the FGF/FGFR system in 
c-MYC-driven B-NHL, we tested the effect on lymphoma fitness 
of the FGF trap molecule NSC12 and the FDA-approved FGFR TK 
inhibitor Erdafitinib in c-MYC positive DLBCL (RI-1, U2932, SU-
DHL--6 and SU-DHL-10) and BL (RAJI, DAUDI) cell lines. All cell 
lines express several FGFRs and FGF ligands and high levels of 
pFGFR in the absence of exogenous stimuli, indicating the pres-
ence of an autocrine FGF stimulation. In vitro NSC12 or Erdafitin-
ib treatments strongly inhibited FGFR activation and induced 
the rapid proteasomal degradation of c-MYC protein. This was 
confirmed by co-treatment with the proteosome inhibitor MG132 
that prevented c-MYC degradation. The decrease of c-MYC pro-
tein levels was paralleled by reduced tumor cell proliferation and 
increased ROS-mediated apoptosis in all cell lines tested. In vivo 
treatment with NSC12 or Erdafitinib significantly reduced the 
growth of both DLBCL and BL tumor xenografts. In keeping with 
in vitro data, immunohistochemical analyses revealed a strong 
reduction of pFGFR and c-MYC protein levels in treated tumors 
compared to controls. To note, NSC12 or Erdafitinib in combina-
tion with the standard therapy R-CHOP exerted synergistic an-
ti-lymphoma effects on DLBCL cell lines.  
Altogether, these findings open new therapeutic hints for the 
treatment of c-MYC-driven aggressive B-NHL.

O9

MiR-302b enhances PARP inhibitor 
response in BRCA1 wild-type triple 
negative breast cancer models
Fogazzi V. 1, Plantamura I. 1, Cosentino G. 1, Kapahnke M. 1, 
Romero-Cordoba S. 2, Cancila V. 3, Tripodo C. 3, Tagliabue E. 
1, Cataldo A. 1, Iorio M. 1

(1) Department of Experimental Oncology, Fondazione IRCCS 
Istituto Nazionale dei Tumori, Milan - Italy, (2) Department of 
Biochemistry, Instituto Nacional de Ciencias Médicas y Nutrición 
Salvador Zubirán, Mexico City - Mexico, (3) Department of 
Health Sciences, University of Palermo, Palermo - Italy

MiRNAs are small non-coding RNAs, strongly regulated at epige-
netic level, which play an important role in both tumor-intrinsic 
mechanisms and tumor microenvironment shaping. They can be 
released and transferred through microvesicles, thus contribut-
ing to the crosstalk between neoplastic and tumor microenviron-
ment cells and influencing cancer progression and response to 
therapies. 
Recently, we demonstrated that miR-302b enhances chemother-
apy response both in in vitro and in vivo triple negative breast 
cancer models by regulating cell cycle genes and DNA repair 
pathways. In addition, analyzing data from an in vivo experiment 
of peritumoral miR-302b delivery in xenograft models, we proved 
that miR-302b/cisplatin combination treatment downmodulates 
both double-strand break repair pathways in neoplastic cells and 
the number of pro-tumoral M2 macrophages, identified as CD68/
Arginase-1 positive stromal elements.
Starting from these findings, we aimed at further investigate the 
role of miR-302b as therapeutic tool in combination with PARP 
inhibitors, a class of DNA repair-based drugs, and its involve-
ment in the phenotypic switch of pro-tumoral M2 macrophag-
es. Analyzing a proprietary triple negative breast cancer cohort 
(GSE86948), we demonstrated that higher miR-302b expression 
levels correlate with BRCAness phenotype and PARP inhibi-
tor sensitivity signatures. Notably, we discovered and validated 
BRCA1 as direct target of miR-302b, which enhances response to 
PARP inhibitors in combination with cisplatin in BRCA1 wild-type 
triple negative breast cancer models by mimicking a BRCAness 
phenotype. Moreover, we observed that miR-302b downregu-
lation in breast cancer can occur through histone deacetylation 
at miRNA promoter region. Indeed, treatment with the histone 
deacetylase inhibitor panobinostat induces miR-302b expres-
sion, likely contributing to BRCA1 downmodulation. 
Finally, we proved that miR-302b impairs M2 phenotypic switch 
in macrophages by directly targeting the M2 marker Irf-4, thus 
counteracting an immunesuppressive microenvironment. 
These results strongly support the idea that miR-302b might be 
a promising adjuvant therapeutic tool in combination to PARP in-
hibitors/chemotherapy in BRCA1 wild-type triple negative breast 
cancer, through a dual role on neoplastic cells and on tumor mi-
croenvironment. 

O10

Impact of Spry1 regulated 
microRNAs in the response to 
vemurafenib in BRAFV600-mutant 
metastatic cutaneous melanoma.

Lamberti J. 1, Salvati A. 2, Montico B. 1, Bellazzo A. 1, Nassa G. 
2, Giurato G. 2, Weisz A. 2, Fratta E. 1

(1) Immunopathology and Cancer Biomarkers Unit, Centro di 
Riferimento Oncologico di Aviano (CRO), IRCCS, Aviano, Italy 
- Italy, (2) Laboratory of Molecular Medicine and Genomics, 
Department of Medicine, Surgery and Dentistry "Scuola Medica 
Salernitana", University of Salerno (Baronissi, Italy) - Italy

Drugs directly targeting the BRAF protein and the constitutive 
activation of the mitogen-activated protein kinase (MAPK) path-
way have provided remarkable response rates in BRAFV600-mu-
tant metastatic cutaneous melanoma (CM) patients. However, 
the occurrence of resistance persists, requiring a better under-
standing of molecular mechanisms underlying the treatment's 
response to improve therapeutic strategies. Grown evidence has 
linked microRNAs (miRNAs) to the biology and drug sensitivity 
of CM, as several of them have been demonstrated to modulate 
pathways driving tumor pathogenesis and immune response. Yet, 
the connection between specific miRNA signatures and CM-de-
veloped resistance to BRAF inhibitors (BRAFi) has not been com-
pletely elucidated. We have already demonstrated that Spry, an 
upstream regulator of the MAPK signaling pathway, may repre-
sent a novel putative target for BRAFV600-mutant CM since Spry1 
depletion, both in vitro and in vivo, reduces cell proliferation in-
ducing cell cycle arrest and apoptosis that improves response 
to BRAFi vemurafenib. Here, we performed a small non-coding 
RNA (sncRNA) sequencing on three BRAFv600-mutant metastatic 
CM cell lines stably engineered with Spry1 knock-down (Mel 593 
Spry1KO clone 2, Mel 599 Spry1KO clone 9 and Mel 611 Spry1KO 
clone 4) to investigate the post-transcriptional gene regulation 
role of miRNAs in molecular and cellular functions modulation 
driven by loss of Spry1. The classification of expressed sncRNA 
molecules revealed that, in all three clones, miRNAs were the 
most represented subclass, followed by small nuclear RNAs (snR-
NA), PIWI-interacting RNAs (piRNA), small nucleolar RNA (snoR-
NA) and RNA transfer (tRNA). We next compared miRNA profiles 
between Spry1KO clones and the parental cell lines to identify, 
among the clones, common and concordantly deregulated miR-
NAs which may have a role in the improved response to targeted 
therapy mediated by Spry1 depletion. The analysis highlighted a 
set of miRNAs to be exploited as new plausible targets involved 
in BRAFV600-mutant metastatic CM drug sensitivity. 

This work was supported by grants from 5x1000 Ministero del-
la Salute Ricerca Corrente and Ministero della Salute GR 2018 
12366312 to EF.
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Explore COPZ1 non-oncogene 
addiction in in vitro models of 
murine Thyroid Cancer 
Di Marco T. 1, Vergaro D. 1, Mazzoni M. 1, Greco A. 1

(1) s.s.d. Integrated Biology of Rare Tumors, Department of 
Experimental Oncology, Fondazione IRCCS Istituto Nazionale 
dei Tumori, Milano - Italy

Thyroid cancer (TC) is the most frequent endocrine neoplasm, 
generally cured by standard treatments; however, no effective 
therapies are available for the aggressive forms.
It’s well established that anti-cancer therapies can also target 
normal genes, whose function is essential only for cancer cells, as 
normal ones are able to survive to their inhibition (non-oncogene 
addiction [NOA] concept). Several years ago our group identified 
Copz1, a member of the coatomer protein complex I, as a NOA 
vulnerability for human TC cell lines, thus representing a new 
putative therapeutic target in TC. Interestingly, susceptibility to 
Copz1 inhibition was due the down-regulation of the parologue 
Copz2 gene. Moreover our previous data pointed out that in vitro 
Copz1 inhibition was able to induce endoplasmic reticulum (ER) 
stress culminating in inflammatory-related events and immuno-
genic cell death.
To dissect the role of Copz1 depletion on cell-mediated immunity 
and inflammation murine immunocompetent models are needed. 
Towards this aim, we characterized the Copz1 dependency of five 
murine TC cell lines derived from genetically modified mice.
We found that in all the TC cell lines Copz2 is down-regulated at 
mRNA level compared to the NIH3T3 control cell line, thus indi-
cating the possible susceptibility to Copz1 depletion. Moreover 
Copz1 depletion, mediated by siRNA transfection, is responsible 
for cell growth inhibition in four out of five murine TC cell lines up 
to 7 days. Consistently with what previously observed in the hu-
man counterpart, two murine ATC cell lines, 3610R and T3531L, 
up-regulate an IFN mediated signature after Copz1 silencing. On 
the contrary, in the remaining ATC and PTC cell lines, T4888M 
and 3868 cell lines respectively, Copz1 silencing didn’t induce 
modulation of inflammatory-related genes, even if ER stress was 
induced, as documented by the up-regulation of Chop.
Emerging evidence suggests that ER stress can be involved in 
other forms of cell death, such as Ferroptosis, that has been re-
cently identified as an autophagic form of cell death. In both 3868 
and T4888M Copz1-depleted cell lines we found activation of 
autophagy, as demonstrated by the increase of LC3BI to LC3BII 
isoform conversion. Further studies are needed to assess the oc-
currence of Ferroptosis after Copz1 silencing.
Overall our data indicate that different forms of cell death might 
be induced in murine models of TC, after depletion of the Copz1 
NOA gene. 

O12

Targeting senescence through 
lysosomal inhibition: a novel 
approach for overcoming treatment 
resistance in advanced thyroid 
cancer?
Mazzoleni B. 1, Mazzoni M. 1, Greco A. 1

(1) Fondazione IRCCS Istituto Nazionale dei Tumori - Italy

Thyroid cancer (TC) is the most common endocrine malignancy, 
which in most cases has excellent prognosis. However, two rare 
types of thyroid tumors, namely progressive papillary and ana-
plastic subtypes, are among the deadliest solid cancers, often 
inoperable and completely resistant to conventional chemother-
apy. For these aggressive tumors, radiation therapy is the main-
stay of treatment, but it often causes resistance, possibly due to 
the enrichment of therapy-induced senescent (TIS) cells, which 
are occasionally able to resume proliferation and cause tumor 
progression. TIS cells are characterized by cell cycle arrest, in-
creased β-galactosidase activity and increased autophagy. Their 
selective targeting could be a valid strategy to overcome resist-
ance, but whether autophagy is a valid target for the elimination 
of senescent cells has not explored. To study the effects of au-
tophagy inhibition on TIS cells, we used different human TC cell 
lines, with diverse genetic backgrounds. Cells were treated with 
ionizing radiation (IR) or CDK4/6 inhibitor Palbociclib, as control. 
Six days after IR treatment all cell lines showed high levels of TIS 
cells, and a clear induction of the autophagic process. Similar re-
sults were obtained following Palbociclib treatment. Interesting-
ly, the functionality of the autophagic flux was cell line-specific 
(as indicated by p62 protein levels), rather than treatment-spe-
cific. These findings led to the hypothesis that this differential 
functionality may underlie a differential sensitivity to autophagy 
inhibition. Therefore, TIS cells were treated with either Chloro-
quine (CQ) or LY294002. The colony forming assay showed that 
a fraction of TIS cells was capable of escaping senescence, and 
this ability was completely abolished by CQ. However, when cell 
viability was assessed, CQ significantly reduced the viability of 
only those TIS cells with a functional autophagic flux. Treatment 
with LY294002 was not able to abolish senescence escape, and 
only caused a small, yet significant viability reduction in all cell 
lines. These differences may indicate an essential role for lyso-
somes in the survival of TIS cells, but only in those cases where 
the autophagic process, which depends on these organelles, 
retains its functionality. Future experiments will investigate the 
mechanisms underlying these differences and elucidate whether 
lysosomes may be considered a promising target for overcoming 
treatment resistance in advanced thyroid tumors. 

O13

Exploring the interactions between 
CD39/CD73/ADO and STAT3 
signaling in Sézary syndrome
Lin L. 1, Yakymiv Y. 1, Marchisio S. 1, Ortolan E. 1, Casu R. 1, 
Giuliano E. 1, Ponti R. 2, Marega L. 2, Roccuzzo G. 2, Quaglino 
P. 2, Funaro A. 1

(1) Laboratory of Immunogenetics, Department of Medical 
Sciences, University of Torino, Torino, Italy - Italy, (2) 
Dermatologic Clinic, Department of Medical Sciences, 
University of Torino, Torino, Italy - Italy

Sézary syndrome (SS) is an aggressive leukemic variant of cuta-
neous T-cell lymphoma arising from skin-homing CD4+ T cells, 
characterized by a progressive impairment of immune response. 
No curative options are available so far. Immunotherapies play an 
increasingly important role in SS; however, overall response rate 
is poor. We described the aberrant expression of CD39 and/or 
CD73 adenosine (ADO)-generating ectoenzymes in SS cells cir-
culating in the blood and infiltrating the skin that allow the iden-
tification of specific subsets of SS patients and contributes to the 
generation of an immunosuppressive tumor environment. How-
ever, the molecular mechanisms that regulate the expression of 
CD39 and CD73 and their biological role in SS remain to be eluci-
dated. STAT3, a transcription factor belonging to the JAK/STAT 
signaling pathway, is constitutively activated in SS. Noteworthy, 
experimental data showed that STAT3 regulates the expression 
of CD39 and CD73 Th17 cells suggesting to a potential cross-talk 
between STAT3 and the CD39/CD73/ADO pathway. 
Our preliminary results showed a strong activation of the JAK/
STAT3 signaling pathways in CD39+/CD4+ primary SS cells, 
compared to CD73+ primary cells or healthy control cells. Treat-
ment of CD39+/CD4+ cells with IL2 further increased the phos-
phorylation of STAT3 at Tyr705, induced activation of the mTOR 
pathway along with high levels of the BCL-2 and MCL-1 antiapop-
totic proteins, without modulating the expression CD39. These 
effects were reverted by POM-1 (a potent inhibitor of the NTP-
Dase activity of CD39) in CD39+ but not in CD73+ patients or in 
healthy controls. Moreover, Stattic V (a highly STAT3-selective 
inhibitor) reduced the expression of CD39 in HUT-78 SS cells 
and decreased cell viability. It is conceivable to envision that a 
crosstalk between the adenosinergic pathway and STAT3 activa-
tion promotes resistance to apoptosis in SS cells in the CD39+ 
subgroup of patients, suggesting that selectively targeting the 
adenosinergic axis could both inhibit JAK/STAT3 activation and 
dampen immunosuppression. Further studies are needed to es-
tablish whether CD39/CD73/ADO and STAT3 interaction could 
represent a new therapeutic node for the design of more effec-
tive treatments in Sézary syndrome.

O14

The mid-throughput drug screening 
approach as rationale to identify a 
combination strategy in preclinical 
models of NSCLC cells carrying 
PIK3CA mutations. 
Digiacomo G. 1, Cavazzoni A. 1, Pagliaro L. 1, Giaimo M.T. 1, 
Zamponi R. 1, Roti G. 1, Petronini P.G. 1, Alfieri R. 1, Mazzaschi 
G. 2, Tiseo M. 1

(1) Department of Medicine and Surgery, University of Parma - 
Italy, (2) University Hospital of Parma - Italy

Introduction: PIK3CA mutations are detected in 4-6% of lung ad-
enocarcinoma patients (LUAD) and, although its oncogenic role 
is well known, no therapies are currently approved. A significant 
correlation between shorter median OS and time to progression 
is reported, suggesting its critical role in lung cancer progression. 
Indeed, while PI3K axis inhibitors hold promise in lung cancer 
treatment, the presence of drug resistance and toxicity are sig-
nificant hurdles that need to be addressed to enhance the effec-
tiveness of these treatments in lung cancer. For this reason, the 
development of new therapeutic options remains crucial.
Methods: H322 and H292 cells were transfected with plasmids 
carrying PIK3CA H1047R or E545K mutations. The cell growth, 
and migration, were evaluated by cell counting and transwell mi-
gration assay. The intracellular signaling was tested by western 
blot analysis. The effect of three PIK3CA inhibitors (CH5132799, 
GDC-0077, TAK-117) was evaluated by SRB assay. The most ef-
fective drug directed towards specific PIK3CA mutations was 
assessed in combination with a panel of 176 different drugs by a 
mid-throughput drug screening approach. 
Results: Cell clones from both H322 and H292 cells carrying 
H1047R and E545K mutations, showed an increased activity of 
the PI3K/Akt/mTOR pathway, and enhanced growth rate and mi-
gration index, compared to control cells. The monotherapy with 
PIK3CA inhibitors impaired the cell proliferation in a dose-de-
pendent manner, with similar IC50 in clones and parental cells, 
suggesting a lack of selectivity over clones expressing mutated 
forms of PIK3CA. Preliminary data obtained with a mid-through-
put drug screening approach reported that the three drugs Nut-
lin-3 (MDM2 antagonist), AT9283 (Aurora kinase), and Gilteritinib 
(FLT3/Axl inhibitor), when combined with CH5132799, selectively 
reduced cell proliferation in H322 H1047R expressing cells over 
parental ones.
Conclusions: These preliminary preclinical data point out that 
the combination screening approach is a promising strategy for 
identifying drugs that can be selectively associated with PI3K 
inhibitors. We identified three compounds that synergize with 
PI3K inhibitors only in cells carrying PIK3CA mutations. These 
new therapeutic options could be beneficial for the treatment of 
NSCLC cells carrying PIK3CA mutations and hold promise for im-
proving treatment outcomes.
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Androgen deprivation freezes 
hormone-sensitive prostate cancer 
cells in a reversible metastable 
quasi-apoptotic state creating 
creating therapeutically exploitable 
vulnerabilities 

Pelliccia A. 1, Corsi F. 1, Deidda Tarquini G. 1, Urbani M. 1, 
Capradossi F. 2, Bruni E. 3, Briganti S. 4, Torino F. 5, Ghibelli L. 2
(1) Dept. Biology/Chemical Science and Technologies, 
University of Rome “Tor Vergata”, Rome - Italy, (2) Dept. 
Biology, University of Rome “Tor Vergata”, Rome - Italy, (3) 
Experimental Immunology Laboratory, IDI-IRCCS, Rome - Italy, 
(4) Physiopathology and Integrated Center of Metabolomics 
Research, San Gallicano Dermatological Institute, IRCCS, Rome 
- Italy, (5) Dept. Systems Medicine, University of Rome “Tor 
Vergata”, Rome - Italy

Androgen deprivation therapy (ADT) effectively induces remis-
sion in metastatic hormone-sensitive prostate cancer (mHSPC) 
patients, yet after 2-4 years, relapse and progression to the fatal 
castration-resistant (CR)PC stage is inevitable. With the urgent 
need to stabilize or delay relapse due to the severe prognosis of 
HSPC, understanding the mechanisms behind CR clone emer-
gence is crucial. Our study aimed to uncover the early events dur-
ing ADT and, notably, demonstrated for the first time that ADT 
prompts rearrangement in mHSPC-derived LNCaP cells, lead-
ing to the establishment of a metastable quasi-apoptotic state 
(QUAPS). We replicated in vitro, ADT conditions by culturing LN-
CaP cells in androgen-free media. ADT induces a set of apop-
totic signals comprising partial mitochondrial permeabilization, 
limited BAX and caspase activation, and moderate induction of 
caspase-dependent dsDNA breaks, without never reaching the 
full apoptotic state thus maintaining viability. While we still do not 
know what refrains cells to reach the final phases of apoptosis, we 
found some treatments that disrupt QUAPS promoting cell death. 
Among these we identified poly(ADP-ribose) polymerase (PARP), 
countering caspase-3-mediated DNA damage, and 15-Lipoxy-
genase (15-LOX), crucial for cancer survival and adaptability, as 
key regulators of QUAPS equilibrium. Moreover, we highlighted 
a double role for 15-LOX, being not only essential for cell survival 
under ADT conditions, but also exposing a potential vulnerability. 
Indeed, 15-LOX hyperactivity fosters an oxidative environment 
by producing abundant hydroperoxides (e.g., 15-HpETE), neces-
sitating GSH-mediated antioxidant mechanisms to prevent cell 
death via ferroptosis. We demonstrated how ADT promotes a re-
arrangement process to safeguard LNCaP cell survival, despite 
an ongoing apoptotic signaling. This altered homeostasis unveils 
previously overlooked vulnerabilities setup by cells to maintain 
viability. Notably, factors such as 15-LOX and PARP emerge as 
potential targets, offering promising avenues to bypass the main 
side effects of ADT, thus hindering therapy-induced progression 
of the pathology. This discovery presents an opportunity to de-
velop novel strategies for enhancing tumor regression and shed-
ding light on the still elusive events driving mHSPC relapse.

O16

ERK and NTRK/ROS/ALK inhibitors 
as a possible new combination 
treatment for LKB1-mutated 
NSCLCs

Colombo M. 1, Folloni C. 1, Marabese M. 1, Broggini M. 1, 
Caiola E. 1

(1) Istituto di Ricerche Farmacologiche Mario Negri, IRCCS - 
Milano - Italy

Introduction: LKB1-mutated NSCLCs are poorly sensitive to 
chemotherapy, immunotherapy and there is no target therapy 
available for patients harboring these mutated tumors yet. Our 
previous study showed that, although LKB1-mutated NSCLC cell 
lines are sensitive to the pharmacological inhibition of ERK, the 
presence of other ERK parallel mutations nullified the effect of 
this drug. Thus, we performed high-throughput screenings of a 
FDA-approved drug library, alone or in combination with ERKi. 
Entrectinib was the top candidate able to specifically sensitize 
LKB1-mutated NSCLC to ERKi. The aim of this study is to validate 
and characterize in vitro and in vivo the efficacy of the combina-
tion. 
Material and methods: We performed AnnexinV Apoptosis 
and Caspase-Glo 3/7 Assay on NSCLC cell lines after ERKi-En-
trectinib single and combination treatment. For in vivo antitumor 
activity, A549 (LKB1-mutated) tumor fragments were injected 
subcutaneously in nude mice. After randomization (150mg of av-
erage tumor weight) the ERKi-Entrectinib treatment started, in 
single and in combination. For the pharmacodynamics studies, 
mice were treated 24h/120h and tumors collected 6h after the 
last treatment. H&E staining and immunohistochemical analyses 
were performed. Western blots of ERKi and Entrectinib down-
stream proteins were carried out.   
Results and discussion: In vivo activity performed on LKB1-mu-
tated xenografts elucidates the capacity of ERKi-Entrectinib to 
significantly slow tumor growth, during and after the treatment. 
This effect is a result of apoptotic and necrotic events triggered 
by the combination, while single treatments are unable to cause 
cell death. These data agree with those obtained in vitro where 
the combination induces the activation of apoptosis in LKB1-mu-
tated NSCLC cell lines. Molecular analyses on xenograft samples 
show that only the combination treatment leads to p-RSK and 
p-S6 inhibition, a mechanism of action we previously observed 
for ERKi activity in LKB1 mutated contexts.  
Conclusion: We demonstrated the in vivo pharmacological ef-
ficacy of ERKi-Entrectinib combination against LKB1-mutated 
NSCLCs. The combination treatment leads to tumor growth 
slowdown inducing apoptotic and necrotic events and inhibiting 
p-RSK and p-S6 pathway. Whether the data will be confirmed in 
other in vivo models, ERKi-Entrectinib could be an effective ther-
apy for LKB1-mutated NSCLC. 
Fundings: AIRC MFAG 2021-ID 25683 – P.I. Caiola E. Colombo M 
is a recipient of AIRC fellowship.

O17

BMP7v, a BMP7 variant, induces 
dormancy in colorectal cancer 
stem cells and in combination with 
Irinotecan inhibits in vivo tumor 
growth and metastasis 
Verona F. 1, Veschi V. 2, Fiori M. 3, Di Bella S. 1, Modica C. 1, 
Porcelli G. 1, D’Accardo C. 4, Pantina V.D. 1, Angeloro F. 1, Bozzari 
G. 1, Cucchiara C. 1, Todaro M. 4, De Maria R. 5, Stassi G. 1
(1) Department of Precision Medicine in Medical, Surgical and 
Critical Care (Me.Pre.C.C), University of Palermo - Italy, (2) 
Department of Molecular Medicine, University La Sapienza, 
00161, Rome, Italy - Italy, (3) Department of Oncology and 
Molecular Medicine, Istituto Superiore di Sanità, 00161, Rome 
- Italy, (4) Department of Health Promotion Sciences, Internal 
Medicine and Medical Specialties (Pro.mi.se), University of 
Palermo, Palermo - Italy, (5) Institute of General Pathology, 
Universita Cattolica del Sacro Cuore Facolta di Medicina e 
Chirurgia, Rome - Italy

Despite the continuous progress in prevention and therapeutic 
procedures, colorectal cancer (CRC) remains a leading cause of 
death in Western countries due to the absence of effective ther-
apies for advanced chemoresistant cancers. Colorectal cancer 
stem cells (CR-CSCs) represent an aggressive subpopulation of 
chemoresistant cells that promote tumor relapse and progres-
sion. Effective therapeutic strategies specifically targeting CR-
CSCs are urgently needed. Bone morphogenetic proteins (BMPs) 
are a family of cytokines that regulate intestinal niche homeosta-
sis by promoting differentiation of stem and progenitor cells. We 
previously showed that treatment with a BMP7 variant character-
ized by improved stability and solubility (BMP7v), induces sensi-
tization of CR-CSCs to chemotherapy treatment and their differ-
entiation in vitro and in vivo in CRC mouse models. Furthermore, 
BMP7v can be utilized in cancer stem cells derived from meta-
static liver lesions of CRC patients progressing after chemother-
apy treatment and exerts an anti-angiogenic effect, which may 
contribute to increasing therapeutic response. BMP7v treatment 
induces a dormancy-associated phenotype in vitro in metastatic 
and chemoresistant CR-CSCs accompanied by nuclear accumu-
lation of SOX9, reduced Ki-67 expression levels and high ratio of 
pP38/pERK. In several in vivo CRC models obtained by the sub-
cutaneous and spleen injection of metastatic chemoresistant CR-
CSCs, BMP7v treatment in combination with Irinotecan impairs 
tumor growth and metastasis formation by inducing differentia-
tion and dormancy-associated markers, such as increased CK20, 
reduced ratio Ki67/p27 and nuclear accumulation of Sox9. 
Overall, our data suggest that systemic administration of BMP7v 
may increase the therapeutic efficacy of current treatments such 
as Irinotecan for patients with advanced chemoresistant CRC.

O18

Targeting β2-Adrenergic Receptors 
as a strategy to Overcome 
Resistance in Head and Neck 
Squamous Cell Carcinomas

Lombardi R. 1, Palma G. 1, Addi L. 2, Roca M.S. 2, Iannelli F. 2, 
Luciano A. 1, Di Lanno M. 1, Testa C. 2, Capone F. 2, Pucci B. 2, 
Bruzzese F. 1

(1) Experimental Animal Unit, National Institute of Cancer - 
IRCCS - Fondazione G. Pascale, Naples - Italy, (2) Experimental 
Pharmacology Unit-Laboratory of Naples and Mercogliano (AV), 
National Institute of Cancer - IRCCS - Fondazione G. Pascale, 
Naples - Italy

Head and neck squamous cell carcinomas (HNSCCs) rank as 
the sixth most prevalent malignancy globally. Standard treat-
ment protocols involve surgery, radiotherapy and chemother-
apy. HNSCCs display genetic heterogeneity, with mutations in 
tumor-suppressor genes like p53 and oncogenes such as EGFR.  
Before the recent FDA approval of immunotherapies, Cetuximab 
(CTX), a monoclonal antibody targeting EGFR, stood as the sole 
approved targeted therapy for the treatment of recurrent/met-
astatic HNSCC (R/M-HNSCC) patients. Integration of CTX into 
platinum-based chemotherapy established the EXTREME proto-
col as the standard first-line treatment for R/M-HNSCC patients. 
However, this regimen is often associated with toxicity and resist-
ance, suggesting that new combinatorial strategies are needed to 
improve its therapeutic index. 
Recent evidence suggests that chronic stress contribute to tumor 
development, drug resistance and immune suppression through 
stress hormones such as norepinephrine (NE) and epinephrine (E) 
acting via β2 adrenergic receptor (β2-AR). Therefore, it is imper-
ative to prioritize targeted management of chronic stress to en-
hance the efficacy of anticancer therapies. Notably, in our recent 
study, we demonstrated the efficacy of ICI118,551 (ICI), a β2-AR 
selective inhibitor, in the treatment of the HNSCC, remarkably 
in combination with CTX. So far, ICI has not demonstrated any 
known therapeutic application in humans. 
Thus, in this study, we evaluated the combination of Propranolol 
(PRO), a non-selective β-blocker and a repositioning drug already 
used in phase IV in some cancers, with Cisplatin (CDDP) and CTX 
under chronic stress induced by NE. 
Our findings revealed that PRO enhances the antitumor effect of 
CDDP/CTX, leading to a reduction in the number of cell colonies 
and vitality of microtissues in both sensitive and resistant HNSCC 
cell lines.  Moreover, we demonstrated that the combination in-
duced a pro-apoptotic effect, with an increased Caspasi3/7 ac-
tivity and expression of Annexin V. The observed apoptosis was 
accompanied by a clear DNA damage, evaluated with increased 
γ-H2AX foci. Importantly, experiments conducted with ICI yield-
ed similar effects to PRO. The efficacy of PRO/CDDP/CTX com-
bination was further validated in vivo using HNSCC orthotopic 
models.
Collectively, our data suggest that pharmacological inhibition 
of β2-AR could overcome resistance, highlighting the potential 
for repurposing existing drugs such as PRO in HNSCC treatment 
strategies.
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Identification and characterization 
of new vulnerabilities in LKB1-
mutated non-small cell lung cancer
Foroni S. 1, Colombo M. 1, Petrella S. 2, Craparotta I. 3, 
Cassanmagnago G.A. 3, Bolis M. 3, Marabese M. 1

(1) Laboratory of Molecular Pharmacology, Department of 
Experimental Oncology, Istituto di Ricerche Farmacologiche 
Mario Negri IRCCS, Milan - Italy, (2) Laboratory of Preclinical 
Gynaecological Oncology, Department of Experimental 
Oncology, Istituto di Ricerche Farmacologiche Mario Negri 
IRCCS, Milan - Italy, (3) Laboratory of Computational Oncology, 
Department of Experimental Oncology, Istituto di Ricerche 
Farmacologiche Mario Negri IRCCS, Milan - Italy

One third of non-small cell lung cancer (NSCLC) carries Liver 
Kinase B1 (LKB1) mutations resulting in protein loss-of-function. 
LKB1 mutations are associated with poorer clinical outcomes in 
patients treated with chemotherapy and immunotherapy. Ten 
percent of NSCLCs is co-mutated in KRAS and LKB1, resulting 
in an even more aggressive phenotype. Based on this, the pro-
ject aims to better characterize LKB1-mutated NSCLCs to iden-
tify synthetic lethal partners that can be targeted. CRISPR-Cas9 
screening was performed in isogenic cells, derived from H1299 
(KRAS wild-type) cells, that differ in LKB1 status. Next-Genera-
tion Sequencing (NGS) was used to determine the enrichment 
of sgRNAs. Gene Ontology (GO) enrichment analysis was also 
performed to understand which pathways were modulated. 
Screening results were validated using pharmacological inhibi-
tion, CRISPR-Cas9 and siRNA approaches. Based on the analy-
ses, the following genes were selected for validation since these 
genes were enriched in LKB1 wild-type cells only: DHFR, TYMS, 
TOPIIA. Different genes belonging to the proteasome pathway 
were also enriched. Drug treatment experiments did not con-
firm the screening results, as the treatments caused cell death in 
both LKB1 wild-type and LKB1-deleted cells. As an alternative ap-
proach, we started to use the CRISPR-Cas9 and siRNA for TYMS, 
which resulted in the death of LKB1-deleted cell line only. Since 
the mitotic cell cycle pathway was emerged in the GO analysis, 
we treated cells with drugs interfering with the mitotic process 
(paclitaxel, docetaxel, vinblastine and vinorelbine). The results 
confirmed a deleterious effect in the LKB1-deleted cell line. To 
perform a screening in a KRAS-mutated background, we manipu-
lated H358 cell line to obtain LKB1 knockout and we performed a 
knock-in in the H23 cell line (LKB1mut, KRASmut) to reintroduce LKB1 
wild-type expression. Our preliminary results highlighted poten-
tial targets but additional validations are needed. However, the 
knockout and the knockdown of the TYMS gene were clearly del-
eterious only for the LKB1 knockout cell line. GO analysis paved 
the way for a deeper analysis of LKB1 functions and its relation-
ship with the genes involved in the mitotic pathway, suggesting a 
possible role of LKB1 in the mitotic cell cycle. Future plans include 
further validation of screening results, with a focus on the mitotic 
pathway and screenings in cells also mutated in KRAS.

O20

Discovery of Proteolysis Targeting 
Chimeras (PROTAC) for TRKA and 
RET-derived oncoproteins
Moccia M. 1, Zhang L. 2, Federico G. 2, Santoro M. 2, Li H. 3, 
Carlomagno F. 2

(1) Istituto di Endocrinologia ed Oncologia Sperimentale del 
CNR, Napoli - Italy, (2) Dipartimento di Medicina Molecolare e 
Biotecnologie Mediche, Università di Napoli “Federico II", Napoli 
- Italy, (3) Department of Pharmacology, UT Health San Antonio 
Long School of Medicine, San Antonio - United States

Abstract
TRKA and RET gene fusions are oncogenic drivers in several can-
cers, including thyroid, lung, and colorectal carcinoma. Germline 
and somatic point mutations of RET cause multiple endocrine 
neoplasia (MEN) type 2 syndromes and sporadic medullary thy-
roid carcinoma (MTC). Here, we explored Proteolysis Targeting 
Chimeras (PROTACs) as a novel strategy to target RET and TRKA 
oncoproteins. We analyzed a series of 22 PROTACs, designed on 
the scaffold of Pz-1, a RET and TRKA small molecule inhibitor, 
linked to Pomalidomide, a ligand of Cereblon (CRBN)-based E3 
ligase complex. By screening TPC-1 (papillary thyroid carcinoma), 
TT (medullary thyroid carcinoma) and KM12 (colorectal carcino-
ma) human cancer cells, harboring the CCDC6-RET, RET C634W 
and TPM3-TRKA oncoproteins, respectively, we identified a set 
of RET e TRKA degraders able to induce target degradation at 
10 nM concentration. Among them, we selected ZW-18-116 as a 
potent lead compound. ZW-18-116 reduced the proliferation of 
TPC-1, TT and KM12 cells with a half maximal inhibitory concen-
tration (IC50) of 2.8, 3.7 and 3.8 nM respectively. ZW-18-116 was 
able to induce degradation of CCDC6-RET fusion protein also in 
lung adenocarcinoma cell line Lc-2/ad, leading to growth inhibi-
tion (IC50: 10.4 nM). Proliferation of medullary thyroid carcinoma 
cell line MZ-CRC-1, harboring RET M918T mutant, was affected 
at much higher concentration (IC50: 600.5 nM) consistent with 
the poor efficacy of the compound to induce target degrada-
tion (>1000 nM). Conversely, ZW-18-116 was able to induce RET 
M918T degradation exogenously expressed in Hela and KM12 
cells, indicating an intrinsic resistance to CRBL-mediated degra-
dation in MZ-CRC-1 cells. Mechanistically, target degradation by 
ZW-18-116 was dependent on CRBN-mediated polyubiquitination 
and proteasome-mediated proteolysis. Our study indicated that 
PROTAC-mediated degradation is a novel and efficient tool to in-
tercept RET and TRKA oncogenic signaling, with ZW-18-116 being 
a first-in-class PROTAC against TRKA- and RET-derived oncop
roteins.

O21

Valproic acid potentiates the 
efficacy of anti-EGFR monoclonal 
antibodies in sensitive and resistant 
RAS/BRAF wt colorectal cancer 
models
Affatato R. 1, Perfetto E. 1, Leone A. 1, Avallone A. 2, Budillon 
A. 3, Di Gennaro E. 1

(1) Experimental Pharmacology Unit, Istituto Nazionale Tumori-
IRCCS- Fondazione G. Pascale, Naples - Italy, (2) Experimental 
Clinical Abdominal Oncology, Istituto Nazionale Tumori-
IRCCS- Fondazione G. Pascale, Naples - Italy, (3) Scientific 
Directorate, Istituto Nazionale Tumori-IRCCS- Fondazione G. 
Pascale, Naples - Italy

Colorectal cancer (CRC) is a major global health issue and among 
metastatic CRC (mCRC) patients only fewer than 20% survive 
beyond 5 years from diagnosis. The treatment of mCRC has im-
proved significantly over recent years. The anti-epidermal growth 
factor receptor (EGFR) monoclonal antibodies (MoAb) cetuximab 
or panitumumab, combined with chemotherapy are standard 
treatments in patients with RAS wild type mCRC, showing a sig-
nificant clinical benefit. However, the efficacy of anti-EGFR treat-
ment is limited by intrinsic or acquired mechanisms of resistance. 
Epigenetic alterations, such as histones hypoacetylation, play an 
important role in initiation and progression of cancers, including 
CRC and has emerged as an attractive anticancer treatment. Val-
proic acid (VPA) is an anticonvulsant with histone decetylase in-
hibitor (HDACi) and anticancer activity with good safety profile 
compared with other HDACis. Taking advantages of several RAS/
BRAF wt CRC cell lines characterized by different sensitivity to 
cetuximab and panitumumab, we evaluated the antitumor effect 
of VPA plus anti-EGFR MoAb with or without irinotecan-based 
chemotherapy. The results showed that combined treatment 
of VPA with panitumumab ± chemotherapy induced synergistic 
antiproliferative and pro-apoptotic effects, compared to single 
agents, in both 2D and 3D CRC models, as well as in anti-EGFR 
MoAb sensitive or intrinsically resistant cells. Moreover, to bet-
ter investigate the potential mechanisms of resistance to EGFR 
blockade and identify new therapeutic strategies to overcome 
the acquired resistance, we generated two panitumumab resist-
ant models from a CRC cell line (LIM1215) that is highly sensitive 
to anti EGFR MoAb. Compared to their parental cells, both resist-
ant models showed either a significantly high proliferation rate in 
2D and 3D cultures or an increased migration ability. Moreover, 
our results showed that treatment with VPA is able to re-sensitize 
panitumumab resistant cell lines to anti EGFR MoAb. Both in vitro 
and in vivo experiments are currently ongoing to further consoli-
date the data on the capability of VPA to potentiate the anti-EGFR 
efficacy, overcome the secondary resistance and to add insight 
on the molecular mechanisms at the basis of this effect. Overall, 
our data might identify novel potential therapeutic strategies for 
the management of mCRC patients either sensitive or refractory 
to anti-EGFR treatments.  

O22

Pin1 as promising therapeutic 
target to induce BRCAness for the 
management of High-Grade Serous 
Ovarian Cancer

Giuli M.V. 1, Natiello B. 2, Reali R. 2, Checquolo S. 1

(1) Department of Medico-Surgical Sciences and Biotechnology, 
Sapienza University, Latina - Italy, (2) Department of Molecular 
Medicine, Sapienza University, Rome - Italy

Introduction: Among female-related malignancies, high-grade 
serous ovarian cancer is one of the deadliest since most patients 
relapse within two years and the prognosis is still poor despite the 
clinical advancements. Therefore, the finding of novel therapeu-
tic targets is an urgent clinical need. Noteworthy, the assessment 
of BRCA/Homologous-Recombination (HR) deficiency mutation-
al status has ameliorated the current treatments given that HR 
defective patients display higher sensitivity to platinum-based 
chemotherapies and Poly (ADP-ribose) polymerase inhibitors 
(PARPi)-based maintenance therapies. Collectively, these find-
ings fostered novel approaches to mimic a condition resembling 
BRCA1/2 germline mutations (known as BRCAness) in BRCA-pro-
ficient cells to make the above-mentioned therapies more effec-
tive. In this scenario, the peptidyl-prolyl cis/trans isomerase Pin1 
binds to and stabilizes BRCA1 in breast cancer. Nevertheless, 
whether this axis is functional also in HGSOC is unknown. Tak-
en together, the present project aims at evaluating Pin1 as an ac-
tionable vulnerability in HGSOC with the goal of increasing the 
clinical efficacy of platinum drugs- and PARPi-based therapies. 
Methods: BRCA1-proficient established HGSOC cell lines were 
used. We performed: 1. in silico analysis on protein data collect-
ed from HGSOC-bearing patients; 2. lentiviral transductions to 
stably over-express doxycycline-inducible shRNA-Pin1; 3. in vitro 
studies such as co-immunoprecipitation assays, transient trans-
fections (siRNA-Pin1), pharmacological treatments (ATRA, KPT-
6566, Carboplatin), and cell viability; and 4. in vivo experiments: 
xenografts in NSG mice. 
Results and discussion: We documented a significant direct cor-
relation between Pin1 and BRCA1 protein expression levels in a 
cohort of HGSOC-bearing patients. Moreover, we found that Pin1 
binds to BRCA1 under genotoxic stress. Furthermore, either ge-
netic or pharmacological Pin1 targeting reduces BRCA1 protein 
expression, finally resulting in Carboplatin sensitization in vitro 
and in vivo. Thus, these observations corroborate our hypothesis 
that it is possible to induce BRCAness via Pin1 inhibition. 
Conclusion: All in all, our proposal might reveal a promising treat-
ment target by which platinum drugs and PARPi could benefit a 
wider range of BRCA1-proficient patients. Interestingly, this strat-
egy may also impact the clinical care of BRCA1-mutated women 
where BRCA1 expression is restored during the progression of the 
disease.
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Exploiting patient-derived 
xenografts to anticipate response 
to olaparib and improve treatment 
outcomes

Dellavedova G. 1, Formenti L. 1, Decio A. 1, Dematteis V. 1, 
Abramo F. 1, Lazzarin L. 1, Giavazzi R. 1, Ghilardi C. 1

(1) "Mario Negri" Institute For Pharmacological Research, Milan 
- Italy

Poly (ADP-ribose) polymerase inhibitors (PARPi) are currently ap-
proved as first-line maintenance treatment in newly diagnosed 
and recurrent ovarian cancers (OC) being particularly effective 
in homologous recombination defective (HRD) tumours, which 
stand for almost 70% of OC. 
Accordingly, a significant percentage of patients carrying HR 
proficient (HRP) tumours are precluded from treatment due to 
functional DNA repair mechanisms that render PARPi less effec-
tive. Besides, HRD patients unexpectedly resistant to PARPi ther-
apy have been encountered in the clinic.
In this study, we exploited our cohort of ovarian carcinoma-pa-
tient derived xenografts (OC-PDXs), which recapitulates the mo-
lecular and pharmacological features of OC patients, to assess 
the potential to induce or restore sensitivity to PARP inhibition 
through combination treatments in tumours not responsive to 
olaparib.
Ninety percent of OC-PDXs harboured mutations in TP53 and 
seventy percent were classified as HRD based on the presence of 
BRCA1/2 mutations, the HRD evaluation via a clinically approved 
genomic scarring test or both. The OC-PDXs showed a heteroge-
neous response to standard-of-care anticancer drugs, including 
olaparib. As expected, all the HRP OC-PDXs were unresponsive 
to the treatment, while thirty percent of HRD OC-PDXs were un-
expectedly resistant to PARP inhibition.
Research previously conducted in our laboratory has highlight-
ed that inhibition of OXPHOS in OC-PDXs could ameliorate the 
response to anticancer agents. Building on these results, we test-
ed whether the alteration of the OXPHOS metabolism could en-
hance the response to PARP inhibition. We found that treatment 
with the mitochondrial complex I inhibitor IACS-010759 renders 
poorly responsive tumours, including HRP OC-PDXs, more sensi-
tive to olaparib.
Overall, these findings lay the groundwork for the optimization 
of combination therapies based on PARPi and contribute to the 
discovery of innovative strategies for unresponsive patients.

O24

Role of miR-23c in the acquired 
resistance to gefitinib in Non-Small-
Cell Lung Cancer cells
Ignoto B. 1, De Luca A. 1, Maiello M.R. 1, Frezzetti D. 1, Roma 
C. 1, Camerlingo R. 1, Gallo M. 1

(1) Cell Biology and Biotherapy Unit, Istituto Nazionale Tumori - 
IRCCS - Fondazione G. Pascale, Napoli - Italy

Introduction: Acquired resistance to the Epidermal Growth Fac-
tor Receptor-Tyrosine Kinase Inhibitors (EGFR-TKIs) occurs in the 
majority of patients with advanced Non-Small-Cell Lung Cancer 
(NSCLC) carrying EGFR-activating mutations. Evidence suggests 
that microRNAs (miRNAs), a class of small non-coding RNAs re-
sponsible for post-transcriptional gene regulation, are important 
modulators of acquired resistance to EGFR-TKIs in NSCLC. We 
found that NSCLC cells with acquired resistance to gefitinib had 
lower levels of expression of miR-23c compared with parental 
cells. MiR-23c has been reported to act as a tumor suppressor 
in hepatocarcinoma and prostate cancer cells. In addition, we 
previously demonstrated that miR-23c acts as tumor suppressor 
in breast cancer cells, through the repression of IL-6R. Here, we 
investigated the role of miR-23c in NSCLC cell lines with acquired 
resistance to gefitinib. 
Methods: Gefitinib-resistant (GR)-Low were generated from the 
human NSCLC EGFR mutant (EGFR exon 19del) HCC827 cell 
line, continuously treated with low doses of 10 nM gefitinib for 6 
months. MiR-23c expression levels were analyzed by Real-Time 
PCR. Cell proliferation was determined using the MTT assay. Cell 
migration and invasion were analyzed using colorimetric assays 
based on Boyden chambers. 
Results: To investigate the role of miR-23c in the acquired resist-
ance to gefitinib, we analyzed its levels of expression in HCC827 
gefitinib-sensitive cells and in gefitinib-resistant HCC827 GR-Low 
cells by Real-Time PCR. We observed that HCC827 GR-Low cells 
had significantly lower levels of miR-23c expression, compared 
to the parental cell line. The overexpression of miR-23c in resist-
ant cells transfected with the miR-23c mimic reduced cell pro-
liferation, migration and invasion. Moreover, the overexpression 
of miR-23c resulted in a significant decrease of IL6R expression 
and of STAT3 phosphorylation when compared with control cells 
transfected with the no targeting control (NTC). The down-regu-
lation of miR-23c in parental cells treated with the miR-23c inhib-
itor increased cell proliferation. More importantly, we found that 
HCC827 resistant cells were re-sensitized to gefitinib when the 
miR-23c was overexpressed. 
Conclusion: Collectively, our data suggest that miR-23c may act 
as a tumor suppressor in NSCLC cells resistant to gefitinib. The 
overexpression of miR23c may also contribute to increase the 
sensitivity to gefitinib of NSCLC resistant cells.

O25

Exploring the high potential 
of MSCs to perturb the tumor 
microenvironment and enhance 
chemosensitivity in preclinical 
models of metastatic PDAC
Ferrara B. 1, Camisa P.R. 1, Lanci V. 1, Rapisarda S. 1, Citro A. 1, 
Coccè V. 2, Gnasso C. 3, Andolfo A. 4, Drago D. 4, Zamarian V. 
1, Annoni A. 5, Pessina A. 2, Ferrara B. 1, Piemonti L.
(1) Diabetes Research Institute, IRCCS San Raffaele Scientific 
Institute, Milan, Italy. - Italy, (2) Department of Biomedical, 
Surgical and Dental Sciences, University of Milan, Milan, Italy. 
- Italy, (3) Experimental Imaging Center, IRCCS San Raffaele 
Scientific Institute, Milan, Italy. - Italy, (4) Proteomics and 
metabolomics facility, IRCCS San Raffaele Scientific Institute, 
Milan, Italy. - Italy, (5) Immune Core, TIGET, IRCCS San 
Raffaele Scientific Institute, Milan, Italy. - Italy

Objective: Metastatic PDAC presents a dire prognosis and high 
chemoresistance, linked partly to the complex tumor microen-
vironment. Mesenchymal stem cells (MSCs) have emerged as a 
promising strategy for drug delivery, since they can incorporate 
drugs and selectively target tumors. MSCs hold potential in de-
livering drugs directly to tumor site, reshaping the microenviron-
ment, and impeding immune evasion. This project aims to investi-
gate the therapeutic impact of MSCs loaded with nab-paclitaxel 
(n-PTX) in preclinical models of metastatic PDAC.
Methods: Liver metastases were induced by injecting the K8484 
cell line into the portal vein of C57BL/6N mice. After 20 days, mice 
were treated with syngeneic MSCs via intravenous or intraportal 
injection. Biodistribution was assessed using luciferase-transduc-
ed MSCs (LUC+MSCs) with IVIS, and by RT-PCR and confocal 
microscopy using GFP+MSCs. For treatment, MSCs loaded with 
n-PTX (500 nM) were administered to mice with metastases. Af-
ter 10 days, metastatic burden was evaluated using MR imaging, 
and potential toxicity was assessed through biochemical analysis 
and blood count. Immune cell infiltration was assessed by IF and 
IHC. To explore potential clinical applications, the treatment was 
tested in a xenograft model using human BxPC-3 tumor cells and 
human PTX-loaded MSCs (hMSCs).
Results:  Biodistribution studies revealed  a prolonged liver ac-
cumulation of intraportally injected MSCs, while iv injected 
MSCs distributed in the lungs. The accumulation of MSCs was 
significantly higher in the liver of tumor bearing mice (mean to-
tal emission=6,1x10^7) than mice without tumor (=2,3x10^7) 24h 
after administration, demonstrating MSC homing to tumor site. 
N-PTX-loaded MSCs reported a significantly higher metastatic 
reduction (mean volume at 2°MR=40 mm3) compared to mice 
treated with not-loaded MSCs (mean=80 mm3). A lower hema-
tological toxicity was reported using n-PTX-loaded MSCs, while 
the treatment with free n-PTX was associated with high neutro-
penia. Preliminary results on xenografts showed a reduction of 
tumor mass using PTX-loaded hMSCs. 
Conclusions:  A novel approach employing MSCs to deliv-
er n-PTX for metastatic PDAC treatment was established. This 
study offered valuable insights for potential translation into hu-
man clinical trials. Notably, human PTX-loaded MSCs have been 
efficiently manufactured under Good Manufacturing Practice 
conditions for mesothelioma patients, bolstering the feasibility of 
clinical translation.

O26

Comparing different combined 
therapeutic strategies to overcome 
drug-induced resistance in NSCLC 
cells

Terlizzi C. 1, De Rosa C. 2, Camerlingo R. 3, Della Corte C.M. 2, 
Iommelli F. 1, Del Vecchio S. 4, De Rosa V. 1

(1) Institute of Biostructures and Bioimaging, National Research 
Council, Naples - Italy, (2) Department of Precision Medicine, 
University of Campania Luigi Vanvitelli, Naples - Italy, (3) 
Department of Cell Biology and Biotherapy, Istituto Nazionale 
Tumori-IRCCS-Fondazione G. Pascale, Naples - Italy, (4) 
Department of Advanced Biomedical Sciences, University 
Federico II, Naples - Italy

Introduction: In oncogene-driven NSCLC we demonstrated that 
oncogene inhibition by tyrosine kinase inhibitors (TKIs) causes a 
reversal of Warburg effect associated with increase of OCR and 
apoptosis and decrease of proliferation. Unfortunately, these tar-
geted therapies led to the development of drug-resistant clones 
and disease progression. Here we investigated innovative thera-
peutic strategies based on co-targeting several essential genes 
that support the tumor phenotype, the so called non-oncogene 
addiction (NOA) approach. Also, we tried to combine this ap-
proach with inhibition of the driver oncogene. In particular, we 
focused on ATM/ATR involved in DNA damage response (DDR), 
PKM2, PDK1, LDH-A, complex I of OXPHOS involved in energy 
metabolism or Bcl-2/Bcl-xL counteracting apoptosis.
Material and Method: H1993, H1975 and A549 oncogene-driv-
en NSCLC cells were treated with TKIs (crizotinib, osimertinib or 
selumetinib) alone or in combination with a NOA drug including 
DCA, benserazide, oxamate, IACS-10759, KU55933, M4344 or 
ABT-263. In parallel experiments cells were also exposed to com-
binations of different NOAs. To evaluate the effects of each ther-
apeutic strategy, we determined the levels of phosphorylated 
forms of oncogene signaling pathways and evaluated the expres-
sion of apoptotic and proliferation markers as well as changes of 
glucose metabolism (glucose, ATP, OCR and ECAR).
Results and discussion: We characterized the inhibition effects 
of these therapies in our cell lines and demonstrated a non-ca-
nonical role of PDK1 as a negative modulator of apoptosis and 
ATM as a master regulator of glucose metabolism. In addition, 
silencing of PKM2 and LDH-A reduced c-Myc and cyclin D1 ex-
pression, respectively. Combination of DCA and TKIs caused a 
significant modulation of mitochondrial function compared to 
TKIs alone. In particular, a significant decrease of mitochondri-
al membrane potential was observed in response to combined 
treatment compared to single drug exposure. In agreement with 
this observations, cell treated with combination of NOAs showed 
an enhanced activation of apoptotic program and modulation of 
glucose metabolism.
Conclusions: Our findings suggest that targeting NOAs, such 
as regulators of glucose metabolism and DDR, may significantly 
contribute to effective response in resistant tumors. The major 
translational relevance of this study is to exploit these new tar-
gets for innovative therapeutic strategies in combination with TKI 
in NSCLC patients.
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Primary breast tumor spheroids 
as a model to assess the impact of 
collagen matrix on drug penetration
Lo Cicero A. 1, Campora S. 1, Lo Buglio G. 1, La Monica F. 1, Lo 
Pinto M. 2, Scilabra S.D. 2, Ghersi G. 1

(1) Department of Biological, Chemical and Pharmaceutical 
Sciences and Technologies (STEBICEF), University of Palermo 
- Italy, (2) 2 Proteomics Group of Ri.MED Foundation, Research 
Department IRCCS ISMETT (Istituto Mediterraneo per i 
Trapianti e Terapie ad Alta Specializzazione), Palermo - Italy

Cancer is the leading cause of death in the world, with almost 
20 million cases diagnosed and 10 million deaths in 2022. Over 
the last decades, to understand the complexity of solid tumor 
biology, the research has focused more on the tumor microen-
vironment, which consists of tumor vasculature, associated con-
nective tissues, infiltrating immune cells and the extracellular ma-
trix (ECM). In solid tumors, ECM, mostly composed of collagens, 
modulates cancer cell behavior and response to chemotherapy. 
We developed an in vitro model to mimic the in vivo microenvi-
ronment to investigate the role of collagen matrix in drug pen-
etration. Breast carcinoma in rats was generated with a single 
dose of 7,12-Dimethylbenzatracene (DMBA), intraperitoneally 
administered in Wistar rats. After 24 weeks, a solid tumor mass 
was explanted, and primary cells were isolated through diges-
tion with a mixture of ultrapure recombinant collagenases and 
thermolysin. These cells were seeded in low attachment plate to 
generate three-dimensional tumor spheroids. Compared to the 
two-dimensional cell culture, spheroids exhibit a different organ-
ization of extracellular matrix, similar to the in vivo condition, as 
confirmed by proteomic analysis revealing differential expression 
of extracellular matrix proteins such as MMP9, MMP13, and Ad-
amts7. Confocal analysis of the spheroids highlighted their capa-
bility to produce endogenous extracellular collagen type I, which 
is mainly arranged around the 3D structure.
Therefore, to investigate in vitro the role of collagenases in the 
digestion of collagen and consequently in the modulation of Dox-
orubicin effects, spheroids were treated with a combined formu-
lation of collagenase Class I and Class II. Doxorubicin cellular in-
ternalization increases after collagen degradation. Furthermore, 
treatments of spheroids with collagenases before Doxorubicin 
treatment, significantly increase drug cytotoxicity effects. Over-
all, we developed a standardized isolation protocol to obtain pri-
mary cancer cells, which preserves important cell properties to 
obtain reliable sources for in vitro 3D spheroids with a character-
istic ECM organization. Taken together, these data suggest that 
targeting the ECM can enhance the penetration and efficacy of 
anti-cancer drugs, making it a potential therapeutic target.

O28

VCP/p97 as potential therapeutic 
target in pancreatic cancer

Bagnara P. 1, Renza F. 1, Maccanico C. 1, Di Gennaro E. 1, 
Budillon A. 2, Costantini S. 1

(1) Experimental Pharmacology Unit, Laboratori Mercogliano, 
Istituto Nazionale Tumori - IRCCS -Fondazione G. Pascale, 
80131 Napoli, Italy - Italy, (2) Scientific Directorate, Istituto 
Nazionale Tumori - IRCCS - Fondazione G. Pascale, 80131 
Napoli, Italy - Italy

Pancreatic ductal adenocarcinoma (PDAC) is one of the most le-
thal cancers with reported 5-year relative survival rates ranging 
below 10%. Gemcitabine/nab-paclitaxel or FOLFIRINOX repre-
sent the standard of care for unresectable or metastatic PDAC 
even if the reported overall survival remains less than 1 year, mak-
ing prompt the urgent need for new treatment options.
Valosin-containing protein (VCP/p97), an ATPase participating in 
diverse cellular processes, interacts with multiple cofactors, and 
is necessary for the endoplasmic-reticulum-associated protein 
degradation (ERAD) pathway to maintain protein homeostasis. 
Its high expression has been associated with lymph node metas-
tases and poor prognosis in PDAC patients. Therefore, this pro-
tein represents an interesting therapeutic target, and, thus, many 
efforts have been devoted to design novel potential molecules 
able to inhibit VCP/p97. CB-5083 was identified as the most po-
tent VCP/p97 inhibitor with moderate oral bioavailability, being 
able to induce ER stress and to kill cancer cells. Unfortunately, 
two phase I clinical trials evaluating CB-5083 in cancer patients 
were terminated due to adverse effects on vision. For this reason, 
second-generation VCP inhibitor, CB-5339, was then developed, 
and its efficacy and safety were already validated only in non-sol-
id cancers. 
Our study aims to assess the effects CB-5083 and CB-5339 in 
combination with the standard chemotherapy i.e. gemcitabine/
nabpaclitaxel on pancreatic cancer cell lines (AsPC1, COLO 357, 
MiaPaCa 2, PANC1 and PANC28) and on 3D models, that more 
accurately mimic the cross-talk between stroma and tumor, crit-
ical for PDAC’s development and resistance to treatment. The fi-
nal objective is to obtain the maximum cytotoxic effect on cancer 
models with a minimum putative side effect in the patients, and, 
hence, to identify the lowest possible dose of combined treat-
ment that remains highly effective. We first demonstrated that 
both VCP/p97 inhibitors and gemcitabine/taxol combination syn-
ergistically blocked cell growth, reduced clonogenic capacity, 
induced apoptosis and cell cycle perturbation in PDAC cells, and 
modulated the ER stress response compared to single agents. 
We are currently performing studies on 3D models, and struc-
ture-based virtual screening to identify FDA-approved drugs and 
commonly used for therapeutic purpose, that might be able to 
bind VCP/p97 and prevent the ATP binding, thus blocking its ac-
tivity.

O29

CXCR2 targeting in colorectal 
cancer: dissecting the interleukin-8 
axis in tumor-stroma interactions
Conciatori F. 1, Bazzichetto C. 1, Di Martile M. 1, Del Bufalo D. 
1, Milella M. 2

(1) Preclinical Models and New Therapeutic Agents, IRCCS 
Regina Elena National Cancer Institute, Rome - Italy, (2) Section 
of Innovation Biomedicine - Oncology Area, Department of 
Engineering for Innovation Medicine (DIMI), University of 
Verona and Verona University Hospital Trust, Verona - Italy

Introduction: Interleukin (IL)-8 and soluble factors impact gas-
trointestinal cancer patient immune status and immunotherapy 
outcome. Consistently, inhibition of IL-8 receptors CXCR1 and 
CXCR2 promotes immunotherapy response in pancreatic can-
cer. We recently showed that molecular background (i.e., PTEN, 
BRAF) of colorectal cancer (CRC) cells affects IL-8 production, 
interactions with the surrounding stromal cells and targeted 
therapy response. Furthermore, we demonstrated that IL-8 tran-
scription is tightly regulated by the MAPK pathway through the 
CHOP transcription factor. Through a recent meta-analysis, we 
validated circulating, but not tissue-detected, IL-8 as a negative 
prognostic factor in advanced CRC patients.
Methods: Public transcriptomic database (GEPIA) and transcrip-
tomic atlas (PCAWG and GTEx) were interrogated. For in vitro ex-
periments, human immortalized fibroblasts, endothelial and CRC 
cell lines were used. Conventional techniques, such as western 
blotting, RT-qPCR, viability (crystal violet and MTT), flow cy-
tometry and Elisa assays were performed. CXCR1-2 inhibitors 
(SB225002, reparixin, etc), IL-8 recombinant protein and neutral-
izing antibodies were employed. 
Results: The highest IL-8 levels are detected in CRC tissues as 
compared to normal mucosa, whereas superimposable distribu-
tion of CXCR1 or CXCR2 is observed in the two groups;
In CRC tissues, CXCR1 and CXCR2 expression (R=0.98) displays a 
linear correlation, but not with IL-8;
In vitro, a panel of inhibitors of CXCR1 or CXCR2 show that the 
specific inhibition of CXCR2 by SB225002 modulates receptor 
expression and proliferation in both CRC and stromal cells;
SB225002 decreases both CRC and stromal cell proliferation 
(IC50 1800-8300nM) by inducing cell apoptosis, regardless of 
PTEN-status and IL-8 expression;
The effect of CXCR2 blockade appears to be more relevant in 
terms of receptor modulation in normal fibroblasts, as compared 
to cancer-associated fibroblasts and endothelial cells.
Conclusion: Drug resistance in CRC could be prevented by the 
characterization of genetic-dependent tumor immune infiltrate: 
in this scenario, IL-8 axis could represent a new therapeutic tar-
get. Overall, our data suggest a functionally dominant role of 
CXCR2, as compared to CXCR1, as demonstrated by the apopto-
sis induced by CXCR2 inhibitor in both sensitive CRC and stromal 
cells in a PTEN-independent manner.

O30

Novel potent and specific activators 
of mitochondrial sirtuin SIRT3 impair 
cell viability and clonogenicity and 
downregulate hypoxia-induced 
targets in cancer cells.
Aventaggiato M. 1, Zwergel C. 2, Battistelli C. 3, Valente S. 2, 
Foglio E. 4, Barreca F. 1, Mai A. 2, Tafani M. 1

(1) Department of Experimental Medicine, Sapienza University 
of Rome, 00161 Rome - Italy, (2) Department of Drug Chemistry 
and Technologies, Sapienza University of Rome, 00185 Rome - 
Italy, (3) Department of Molecular Medicine, Sapienza University 
of Rome, 00161 Rome - Italy, (4) Technoscience, Parco Scientifico 
e Tecnologico Pontino, 04100 Latina - Italy

The sirtuins family is composed of NAD+-dependent lysine 
deacetylases that, in humans, contains seven members and be-
long to the class III histone deacetylases. Sirtuins have gained in-
creasing attention due to their crucial roles in several biochemical 
contexts, including cell cycle, inflammation, energetic metabo-
lism and cancer onset and progression. SIRT3 is mainly located 
in mitochondria where is involved in numerous mitochondrial 
metabolic processes and exerts a double-sided function in can-
cer development being tumorigenic in some cancer types and 
tumor suppressor in others. One of the most studied oncogenic 
pathway concerns the regulation of hypoxia-inducible factor-1α 
(HIF-1α), a key transcription factor activating several glycolytic 
genes involved in the “Warburg effect”. SIRT3 regulates HIF-1α 
activity by direct deacetylation thus leading to HIF-1α ubiquitina-
tion and proteasomal degradation. On these bases, SIRT3 activa-
tion through specific and synthetic compounds would be a fas-
cinating approach for cancer treatment. Several SIRT3 synthetic 
activators were assayed in thyroid anaplastic carcinoma cell line 
(CAL-62) and in triple negative breast cancer cell line (MDA-
MB-231) to assess their ability to impair cell viability and colony 
formation. Tested against CAL-62 and MDA-MB-231 cells, SIRT3 
activators provided a time-dependent reduction of viability and 
clonogenicity in normoxia and in hypoxia conditions. Furthermore 
we decided to assess the ability of the SIRT3 activators to impair 
HIF-1α, EPAS-1, and CA-IX protein expression in both cell lines 
treated with the compounds in normoxic and hypoxic conditions. 
Our results show that SIRT3 activation causes HIF-1α, EPAS-1 and 
CA-IX proteins expression decrease. Moreover the contribution 
of SIRT3 in EMT regulation was investigated through the analy-
sis of EMT master regulator genes and ECM components. These 
important findings prompted us to further investigate the role 
of SIRT3 in tumor progression using a dual synthesis compound 
consisting of an activator of SIRT3 and inhibitor of LSD1, which 
is directly involved in the regulation of HIF-1a expression. Pre-
liminary data indicate that the simultaneous activation of SIRT3 
and inhibition of LSD1 impair cell viability and colony formation 
in MDA-MB-231 cell line. Further studies are underway to inves-
tigate the molecular effects of this promising dual compound in 
terms of EMT induction, oxidative stress control, and metabolic 
pathways activation.
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ACLY inhibition impairs in vitro 
proliferation and invasion of 
intrahepatic cholangiocarcinoma
Pappalardo I. 1, Infantino V. 2, De Luca T. 3, Franchitto M. 4, 
Paradiso S. 1, Carpino G. 1, Gaudio E. 1, Alvaro D. 3, Cardinale 
V. 3

(1) Department of Anatomical, Histological, Forensic Medicine 
and Orthopedics Sciences, Sapienza University of Rome - Italy, 
(2) Department of Science, University of Basilicata, Potenza - 
Italy, (3) Department of Translational and Precision Medicine, 
Sapienza University of Rome - Italy, (4) Department of Medical-
Surgical Sciences and Translation Medicine, Sant'Andrea 
Hospital, Sapienza University of Rome - Italy

Introduction: Intrahepatic cholangiocarcinoma (iCCA) is a rare 
and aggressive malignancy that originates in the biliary tree with 
a deadly prognosis1,2. Metabolic reprogramming is a hallmark of 
cancer, allowing tumor cells to satisfy the higher energy demands 
of fast proliferation, invasion, and metastasis3 and its deregula-
tion has been observed during the beginning and progression of 
CCA4. Citrate pathway includes ATP-citrate lyase (ACLY), a cy-
tosolic enzyme cleaving the citrate into oxaloacetate and acetyl 
CoA. ACLY has been demonstrated to be increased in various 
types of cancers, and inhibiting it reduces the proliferation of 
some cancer cells both in vitro and in vivo5. This evidence sug-
gests that ACLY inhibition may be an attractive approach to can-
cer therapy.
Aims & methods: The purpose of this study is to investigate a 
potential role of the citrate pathway in the pathogenesis of CCA 
by using a combination of natural compounds inhibiting ACLY in 
vitro in iCCA established and primary cell lines.
The effect of BMS-303141 and a combination of hydroxycitrate 
(HCA) and red wine powder (RPW), selective inhibitors of ACLY, 
has been evaluated by Trypan Blue Exclusion Test and MTS as-
say (cell viability), at different time points (24h and 72h). In the 
presence or absence of ACLY inhibitors, ROS as oxidative stress 
biomarkers were quantified. Evaluation of ACLY expression levels 
was carried out by western blotting. Wound healing assay has 
been established to assess the migratory activity. All experiments 
have been performed in n.3 experimental replicates.
Results: Our research shows a dose-dependent reduction of cell 
proliferation by Trypan Blue Exclusion Test in all cell lines, also 
confirmed by MTS assays (p<0.05). Remarkably, we report also a 
mitigation in iCCA cell migration and decrease of ACLY protein 
levels as well as ROS production (p<0.001) after both BMS and 
HCA+RPW treatments, leading to a significant reduction of inva-
siveness and aggressiveness in cancer cells.
Conclusion: Overall, our preliminary findings highlight a broad 
spectrum of ACLY functions in the progression and invasiveness 
of cholangiocarcinoma and its potential diagnostic and therapeu-
tic value.
References:
Banales J.M et al. (2020) Nat. Rev. Gastroenterol. Hepatol. 17, 
557–588
Bertuccio P. et al. (2019) J. Hepatol. 71, 104–114
Kaur B. et al. (2023) Front. Oncol. 12
Raggi C. et al. (2022) J. Hepatol. 77, 849–864
Zaidi N. et al. (2012) Cancer Res. 72, 3709–3714
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Prexasertib-dependent Chk1 
inhibition is synthetically lethal 
with digoxin-dependent ATP1A1 
inhibition in coleractal cancer cells

Cipolletti M. 1, Acconcia F. 1

(1) University Roma TRE - Department of Science - Rome - Italy

Colon-rectal cancer (CRC) is the third most commonly diagnosed 
cancer worldwide each year. Although different classifications of 
CRC exist (e.g., consensus molecular subtype – CMS), a specif-
ic personalized medicine treatment for CRC has not been intro-
duced in the clinic yet. Indeed, at present, the treatment proto-
cols for this disease include the use of classic chemotherapy (e.g., 
5-fluorouracil), targeted therapy that includes inhibitors target-
ing different receptor tyrosine kinases (RTK) (e.g., Regorafenib), 
immunotherapy (e.g., Nivolumab), or their combinations. Despite 
their proven efficacy, prolonged treatment with these drugs can 
also lead to the development of resistant phenotypes, with pa-
tients experiencing relapses in metastatic disease, often fatal. 
Consequently, new drug targets are required to identify novel 
treatment approaches for CRC. To this end, using the data an-
notated in the DepMap Portal, we identified all the lethal genes 
in more than 30 CRC cell lines and searched among them for the 
presence of specific protein kinases. Interestingly, we discov-
ered that CRC cell lines are more sensitive to the inhibition of the 
ATR/CHK1 pathway than to the ATM/CHK2 pathway. Preliminary 
experiments also indicated that chemical inhibition of CHK1 by 
prexasertib induces replication stress, DNA damage, and the in-
duction of the apoptotic cascade in HT29, HCT116, DLD-1, and 
SW480 cell lines. Additionally, we inspected the lethal genes in 
CRC cell lines to identify some that are already known as drug 
targets and found, among others, the Na/K ATPase. Prompted by 
these results, we administered digoxin, a Food and Drug Admin-
istration-approved inhibitor of the Na/K ATPase, to the same four 
CRC cell lines and observed an antiproliferative effect. Finally, 
combinatorial experiments further indicated that CHK1 inhibitor 
prexasertib and digoxin synergize in inducing an antiproliferative 
effect in all the tested CRC cell lines. In conclusion, our data in-
dicate that CRC cells could be effectively treated with a combi-
nation of CHK1 and Na/K ATPase inhibitors to strongly limit CRC 
growth.

O33

First proof-of-concept study on 
targeting Hedgehog pathway in 
intrahepatic cholangiocarcinoma 
histological subtypes

Paradiso S. 1, Carpino G. 1, Di Meo C. 2, Quaglio D. 2, Infante 
P. 3, Di Marcotullio L. 3, De Luca T. 4, Franchitto M. 5, Botta B. 
2, Gaudio E. 1, Alvaro D. 4, Cardinale V. 4

(1) Department of Anatomical, Histological, Forensic Medicine 
and Orthopedics Sciences, Sapienza University of Rome. - 
Italy, (2) Department of Chemistry and Technologies of Drugs, 
Sapienza University of Rome. - Italy, (3) Department of Molecular 
Medicine, Sapienza University of Rome. - Italy, (4) Department 
of Translational and Precision Medicine, Sapienza University of 
Rome. - Italy, (5) Department of Medico-Surgical Sciences and 
Biotechnologies, Sapienza University of Rome. - Italy

Intrahepatic Cholangiocarcinoma (iCCA) represents a highly 
heterogeneous cancer that emerge in the bile ducts, displaying 
dismal prognosis (5-year survival rate <20%). iCCA is still con-
sidered a rare type of cancer, however, its global incidence and 
mortality is alarmingly increasing. The silent growth of iCCA 
strongly impact its early diagnosis, resulting in its late detection, 
compromising patients’ access to curative options. According 
to the WHO classification (ICD-O-3.2), the two histological sub-
types of iCCA are the large-duct type and the small-duct type, 
exhibiting different clinical-pathological characteristics, progno-
sis and molecular profile. The Hedgehog (Hh) pathway is one of 
the molecular network entangled in the pathogenesis of iCCA. It 
is actually cardinal in various iCCA properties, including tumor 
growth, survival, invasiveness, cancer stem cells activation and 
epithelial-mesenchymal transition. Considering these observa-
tions, targeting this pathway for therapeutic reasons is feasible in 
account of the evidence of Hh's pathogenetic function in iCCA.
This study intends to evaluate, in vitro, a novel natural chemical 
compound called Glabrescione B (GlaB) that specifically inhibits 
Gli1, the final effector of Hh pathway.
Trypan Blue Exclusion test and MTS assay have been used to 
evaluate the dose- and time-dependent response and the IC50 
of free GlaB and/or hyaluronic acid (HA)-encapsulated GlaB (HA-
GlaB). Western blot has been performed to analyze the target 
protein levels. Wound-healing assay has been achieved to as-
sess cells migratory activity. Colony formation assay has been 
performed to rate the colony-forming ability of cancer cells. Flow 
cytometry analysis has been accomplished to investigate cell 
death.
Our data display that both free GlaB and HA-GlaB treatments 
significantly narrow iCCA cell rate proliferation, migration, colo-
ny-forming ability, and Gli1 levels in a dose- and time-dependent 
manner (0,05<p<0,001), leading to a decisive reduction in cancer 
cells invasiveness. Moreover, evidence from flow cytometry ex-
hibit an induction of cell death as a result of drug administration.
Hedgehog pathway aberration is associated with the develop-
ment and progression of various cancers, including iCCA. Gla-
brescione B is able to inhibit cancer cells growth, survival, inva-
siveness and to induce cancer cell death. Taken together, these 
data provide insight into a new potentially beneficial natural com-
pound for the management of iCCA in vivo.
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Nucleolin acute degradation 
reveals novel functions in cell cycle 
progression and division
Tessari A. 1, Mills J. 1, Anastas V. 1, Sunil Kumar D. 1, Samadi 
Rad N. 1, Lamba S. 1, Cosentini I. 1, Reers A. 1, Zhu Z. 1, 
Coppola V. 1, Cocucci E. 1, Magliery T. 1, Shive H. 1, Davies A. 
1, Rizzotto L. 1, Palmieri D. 1

(1) The Ohio State University - United States

Nucleoli are large nuclear sub-compartments where vital pro-
cesses, such as ribosome assembly, take place. Technical limi-
tations still limit our understanding of the biological functions of 
nucleolar proteins in cell homeostasis and cancer pathogenesis. 
Since most nucleolar proteins are essential, their abrogation can-
not be achieved through conventional approaches. Additionally, 
the biological activities of many nucleolar proteins are connected 
to their physiological concentration. Thus, artificial overexpres-
sion might not fully recapitulate their endogenous functions. By 
contrast, proteolysis-based approaches, such as the Auxin Induc-
ible Degron (AID) system paired with CRISPR/Cas9 gene-editing, 
have the potential to overcome these limitations, providing un-
precedented characterization of the biological activities of en-
dogenous nucleolar proteins. To test this hypothesis, we applied 
the AID system to endogenous nucleolin (NCL), one of the most 
abundant nucleolar proteins. and characterized the impact of its 
acute depletion on Triple-Negative Breast Cancer (TNBC) cell 
behavior. In this model, abrogation of endogenous NCL reduced 
proliferation and caused defective cytokinesis, resulting in bi-nu-
cleated tetraploid cells. Bioinformatic analysis of patient data, 
and quantitative proteomics using our experimental NCL-de-
pleted model, indicated that NCL levels are correlated with the 
abundance of proteins involved in chromosomal segregation. Fi-
nally, NCL abrogation enhanced the anti-proliferative effects of 
chemical inhibitors of mitotic modulators such as the Anaphase 
Promoting Complex. Together, using the AID system, our findings 
indicated a novel extra-nucleolar function for NCL in supporting 
the completion of the cell division in TNBC models, and that its 
abrogation could enhance the therapeutic activity of mitotic-pro-
gression inhibitors.

P2

EZH2 inhibition as a Notch-
activating strategy in Cervical 
cancer and Acute Myeloid leukemia 
Pace E. 1, Lazzari S. 2, Capo A. 1, Tottone L. 3, Screpanti I. 1, 
Palermo R. 1

(1) Department of Molecular Medicine, Sapienza University 
of Rome, 00161 Rome - Italy, (2) Department of Oncology-
Pathology, Karolinska Institute, Stockholm - Sweden, (3) 
Sylvester Comprehensive Cancer Center, University of Miami, 
Miami FL 33136 - United States

Notch signaling has been linked with multiple cancers by either 
promoting or suppressing tumor onset and progression in a cell 
lineage- and differentiation-stage-dependent way. Therefore, 
elucidating the mechanisms which regulate the levels of the 
signaling in distinct malignancies offers new perspectives on 
therapeutic targeting of Notch-related cancers, including those 
in which it exerts a tumor-repressive function. Of note, Notch 
is generally inactive and acts as a tumor suppressor in Cervical 
cancer (CC) and Acute Myeloid leukemia (AML), suggesting the 
targeting of mechanisms upstream Notch silencing as a valua-
ble therapeutic strategy. In addition to the genetic alterations, 
the post-translational modification of histone H3 trimethylated 
on lysine 27 (H3K27me3), by defining the chromatin structure at 
Notch genes, regulates the levels of activity of the pathway and 
its transcriptional output in a context-dependent manner. Con-
sidering in CC and AML the H3K27 methyltransferase EZH2 is 
overexpressed and acts as an oncogene by transiently silencing 
the expression of critical oncosuppressor genes, we speculated 
that, by favoring the H3K27me3 deposition at Notch receptors 
and responsive genes, EZH2 contributes to the repression of the 
pathway. Consistent with our hypothesis, EZH2 pharmacological 
inhibition as well as gene silencing activated Notch signaling and 
counteracted cell proliferation of SiHa and HeLa CC cells, and 
HL-60 and Me-1 AML cells. Interestingly, Notch signaling block-
age partially reverted the EZH2-inhibition anti-tumor outcomes, 
suggesting the interaction between EZH2 and Notch might be 
relevant in these cancer contexts. Furthermore, given the role of 
Notch and EZH2 in the mechanisms governing chemoresistance 
processes, we revealed that EZH2 inhibition synergized the an-
ti-viability action of Cisplatin and potentiated its cytotoxic effects 
by enhancing cell death in SiHa and HL-60 cells. Overall, our find-
ings indicate that EZH2 partially represses the oncosuppressive 
function of Notch in AML and CC and propose the combination 
of EZH2 inhibitors with platinum-based drugs to enhance anti-
cancer efficacy and overcome drug resistance in these specific 
types of cancer.
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The DDR protein NBS1 is involved in 
the Sonic Hedgehog signaling and 
medulloblastoma onset through 
an unpredicted role at the primary 
cilium.
Balzerano A. 1, Fabretti F. 1, Nicolis Di Robilant V. 1, La Monica 
V. 1, Augusto M. 1, Battaglini D. 1, Polonara F. 1, Di Giulio S. 1, 
Belardinilli F. 1, Moretti M. 2, Corsi A. 1, De Panfilis S. 3, Wang 
Z. 4, Sansone L. 5, Viscomi M.T. 6, Palazzo C. 6, De Smaele E. 2, 
Petroni M. 1, Giannini G. 1

(1) Department of Molecular Medicine, La Sapienza University, 
Rome - Italy, (2) Department of Experimental Medicine, 
La Sapienza University, Rome - Italy, (3) Italian Institute 
of Technology (IIT), Rome - Italy, (4) Leibniz Institute on 
Aging - Fritz Lipmann Institute, Jena - Germany, (5) Cellular 
and Molecular Pathology, IRCCS San Raffaele, Rome - Italy, 
(6) Department of Life Sciences and Public Health, Catholic 
University of the Sacred Hearth, Rome - Italy

NBS1 is a member of the MRE11/RAD50/NBS1 (MRN) complex, an 
essential player for the DNA Damage Response (DDR). Mutations 
in human NBS1 gene cause the Nijmegen Breakage Syndrome, 
characterized by neurodevelopmental and immune disorders and 
by cancer predisposition. 
We recently showed that NBS1-KO restricted to the central nerv-
ous system completely abrogates the insurgence of medulloblas-
toma (MB) in an Sonic Hedgehog (SHH)-dependent mouse mod-
el, and correlates with downregulation of the SHH pathway.
The primary cilium (PC) is a non-motile organelle that nucleates 
from the centrosome/basal body (BB) during interphase. PC acts 
as a sensory antenna for the regulation of several signaling path-
ways important in both development and cancer, including the 
SHH pathway.
Prompted by the literature suggesting that NBS1 localizes at the 
centrosome and prevents its hyperduplication, we demonstrated 
that NBS1, as well as the other components of MRN complex, lo-
calize at the centrosomes and BB. NBS1 depletion leads to severe 
alterations of PC morphology and function, as detected in in vivo, 
ex vivo and in vitro frameworks. Elongated and dysmorphic PC 
was also observed after MRE11 depletion or its pharmacological 
inhibition via mirin. Importantly, PC alterations following NBS1-KO 
are associated with proteins trafficking in the PC and downregu-
lation of the SHH pathway. NBS1-KO dependent PC phenotypes 
are not a mere consequence of DDR activation since genotox-
ic drugs do not significantly affect PC length and morphology, 
as well as NBS1 localization at centrosome/basal body. In vivo, 
NBS1-KO targeted to cerebellar granule cell precursors (GCPs) 
abrogates SHH-dependent MB formation. Moreover, NBS1-KO in 
GCPs is sufficient to impair cerebellar development, leading to 
an hypoplastic cerebellum, reduced GCPs proliferation and pre-
mature differentiation due to the inhibition of the SHH pathway, 
which was confirmed in in vivo, ex vivo and in vitro models. 
Altogether, our data indicate that the NBS1, and possibly the 
MRN complex, exerts a previously undisclosed function at the 
PC and in the regulation of the SHH pathway that is relevant for 
cerebellar development and tumorigenesis.

P4

Differential expression of mRNA 3′-
end KRAS isoforms in glioblastoma

Zuchegna C. 1, Persano L. 2, Porcellini A. 3, Messina S. 4

(1) Department of Epidemiology, Preclinical Research and 
Advanced Diagnostics, National Institute for Infectious Diseases 
IRCCS ‘L. Spallanzani’, Rome, Italy. - Italy, (2) Department of 
Women's and Children's Health, University of Padova, Padova, 
Italy - Italy, (3) Department of Biology, "Federico II" University of 
Naples, Naples, Italy - Italy, (4) Department of Science, Roma Tre 
University, Rome, Italy - Italy

3' Untranslated Region (3’UTR) shortening via alternative polya-
denylation (APA) can activate oncogenes. Generally, rapidly 
proliferating cells preferentially express mRNAs with shortened 
3′UTRs. Recently, several reports showed that lengthening events 
also occur with a variable frequency in human cancers, where 
they can be even associated with worse prognosis. Due to its 
exceptionally long 3′UTR length, KRAS possesses many cis- and 
trans-acting factors (such as SNP and MRE and miRNA) that act 
as genetic biomarkers predictive for prognosis, diagnosis, and 
treatment of cancers. APA dependent 3’UTR shortening can ac-
tivate proto-oncogene where no other causative factor is known. 
In contrast to its mutational status, the transcriptional landscape 
of the KRAS gene remains largely unknown. The central nervous 
system expresses extended 3′ UTRs and glioblastoma (GBM) are 
the most lethal brain tumor. Computational studies have been 
identified molecular actionable targets in GBMs, but rarely trans-
lated in clinic. GBM does not possess dominant genetic KRAS 
mutations that are suitable for targeted therapy, but KRAS gene 
is strongly involved in mouse glioma genesis. Here, we test the 
hypothesis that differential expression of mRNA 3′-end KRAS iso-
forms occurs in glioblastoma. To this aim, we designed three spe-
cific primers that generate three 3’-UTRs isoforms for the regions 
between the stop codon and the first pA site (short 3’-UTR), the 
first to the second pA site (middle 3’-UTR), and the second to the 
last pA site (distal 3’-UTR). Quantitative transcriptional analysis 
of KRAS was assessed by RT-qPCR measuring KRAS mRNA lev-
els in a panel of primary glioblastoma (GBM, WHO grade 4). We 
found that alternative 3’-UTR are expressed in a cell type-spe-
cific manner. Particularly, primary cultures show more extensive 
regulation of 3’UTR isoform expression than long-term cell lines 
by quantifying the mRNA fold-induction over Normal Human 
Astrocytes (NHA) and Neural Stem Cells (NSC). Of note, stem-
like primary cultures showed almost undetectable long 3’UTR 
KRAS transcript. As 3′-UTRs may regulate protein abundance, 
we assayed protein abundance of K-Ras4B isoform in primary 
GBM versus the poorly representative cell line models. During 
steady-state growth, primary cultures showed increased protein 
expression in contrast to long-term cultures. Further analysis will 
determine 3'UTR KRAS length changes in glioblastoma as genetic 
biomarker or in RNA-based anti-cancer therapeutics.

P5

Impact of LKB1 and KEAP1 co-
deletion on cellular metabolism and 
oxidative stress response in Non-
Small-Cell Lung Cancer

Paffetti A. 1, De Simone G. 2, Brunelli L. 2, Caiola E. 1, Broggini 
M. 1

(1) Laboratory of Molecular Farmacology, Istituto di Ricerche 
Farmacologiche Mario Negri IRCCS - Italy, (2) Laboratory of 
Metabolites and Proteins in Translational Research, Istituto di 
Ricerche Farmacologiche Mario Negri IRCCS - Italy

Background: Lung cancer, specifically non-small-cell lung cancer 
(NSCLC), is a significant global cause of cancer-related deaths. 
Though some NSCLC patients benefit from targeted therapies or 
immunotherapy, many lack effective treatments, as those affect-
ed by NSCLCs co-mutated in LKB1 and KEAP1, mainly involved 
in cell metabolism and oxidative stress response respectively, 
representing about 10% of NSCLC adenocarcinomas. Identifying 
effective treatments is essential to improve survival rates for in-
dividuals with these inactivating mutations. The aim of this study 
is therefore to investigate the co-deletion role in NSCLC in order 
to identify weaknesses and exploit them to set new therapeutic 
regimens.
Material and Methods: In the present study, the H358-derived 
isogenic system obtained by CRISPR-Cas9 technology, differing 
for single or co-deletion in LKB1 and/or KEAP1, was used. Cell 
counts were performed to construct growth curves. MTS assay 
was used for cytotoxicity experiments. XF Real-Time ATP Rate 
Assay on Seahorse instrument and mass-spectrometry-based 
metabolomics analyses were carried out to evaluate cellular en-
ergy. Real-time PCR and Western Blot were performed to analyze 
KEAP1 target gene expression. Cellular ROS and GSSG levels 
were measured using specific assays.
Results: H358 co-deleted clone (H358 LK) had a growth rate sim-
ilar to the parental cell line, whereas the KEAP1-deleted clone 
(H358 K) displayed increased growth. The H358 LK clone, akin 
to LKB1 null cells (H358 L), exhibited significant sensitivity to gly-
colysis and oxidative phosphorylation interfering compounds. 
Seahorse analysis revealed similar total ATP levels after acute 
stresses among all the clones (in agreement with the results ob-
tained from energy cofactors analyses), but the H358 K clone 
predominantly utilized mitochondria as source of ATP produc-
tion. Both KEAP1-deleted clones exhibited increased expression 
of genes involved in redox homeostasis, along with lower levels 
of ROS and GSSG, suggesting more efficient ROS detoxification 
mechanisms.
Conclusions: H358 LK clone displayed metabolic features akin 
to LKB1 deleted clone, while its oxidative stress responses re-
sembled KEAP1 deleted clone. Clear cumulative effects of the 
absence of both proteins were not observed; instead, they exhib-
ited opposing or distinct effects. Further research is warranted to 
identify vulnerabilities for effective therapies.

Research funded by AIRC IG 2020-ID 24347 – P.I. Massimo Brog-
gini.
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Long pentraxin-3 as a tumor 
promoter in SHH-Medulloblastoma
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Rampazzo E. 2, Viola G. 2, Annese T. 3, D’Amati A. 3, Turtoi A. 
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Oncology Lab, Department of Woman's and Child's Health, 
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Introduction: Medulloblastoma (MB) is an aggressive neuroec-
todermal tumor of the cerebellum and represents the most com-
mon brain tumor of the childhood. MB comprises four distinct 
subgroups: WNT, SHH, group 3, and group 4. With an annual in-
cidence of 5 cases per 1 million individuals, it is noteworthy that 
30%-40% of MB patients encounter tumor recurrence. In the 
treatment of MB, the balance between effective therapeutic in-
tervention and avoiding severe neurocognitive deficits is crucial. 
To date, despite efforts to understand MB biology and identify 
treatment targets, a lot remains to be investigated.
Long Pentraxin 3 (PTX3), an innate immunity component impli-
cated in tumorigenesis, has unclear roles in cancer, acting as ei-
ther an oncosuppressor or a pro-tumoral factor. Nowadays, no 
data is available regarding the impact of PTX3 in MB.
Material and Methods: PTX3 expression was analysed in MB cell 
lines and subgroups, by Western blot (WB), immunohistochem-
istry (IHC) and R2 database analysis. Then, PTX3 was knocked-
down, using short hairpin RNA (shRNA) and knocked-out (KO), 
using CRISP/Cas9 technology, in the prototypic DAOY cell line 
(representing the SHH subgroup). Silenced cells and KO clones 
were used to elucidate the role of PTX3 in SHH-MB performing 
both in vitro and in vivo assays. 
Results and Discussions: Our results show that PTX3 is expressed 
at low levels across the MB-subgroups, while is overexpressed 
in the SHH subgroup. This was further confirmed by additional 
analyses on patient-derived samples using IHC and RNAscope 
techniques. 
In vitro assays revealed that both the silencing and the KO of 
PTX3 in DAOY cells significantly impaired key tumor features, 
including proliferation, migration and clonogenic potential. Also, 
metabolomic analysis revealed decreased glycolysis and TCA cy-
cle activity in both PTX3 silenced and KO cells.
In vivo, PTX3-KO clones exhibited a reduced tumor growth when 
implanted subcutaneously in immune-deficient mice, and IHC 
showed lower proliferation (Ki67+ cell percentage) and diminished 
vascularization (CD31+ cells) in the absence of PTX3. Accordingly, 
a chicken embryo chorioallantoic membrane (CAM) assay further 
supported these findings, demonstrating a reduction in the angi-
ogenic potential of MB cells in the absence of PTX3. 
Conclusion: These data support the hypothesis of a pro-onco-
genic effect of PTX3 in SHH-MB and provide the basis to better 
study the molecular pathways driven by PTX3 in this tumor sub-
type.
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The circadian clock circuitry 
modulates leukemia initiating cell in 
t-cell acute lymphoblastic leukemia
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FG, 71013, Italy - Italy, (3) Department of Medical and Surgical 
Sciences, University of Foggia - Italy

Background: T-cell acute lymphoblastic leukemia (T-ALL) is a 
type of aggressive blood cancer characterized by specific groups 
of cells with potent leukemia-initiating abilities. However, we still 
lack a clear understanding of the signaling pathways responsible 
for maintaining and advancing these leukemia-initiating cells.
Methods: In this study, we investigated how the biological clock 
influences the molecular mechanisms and signaling pathways af-
fecting cellular behavior in T-cell acute lymphoblastic leukemia 
(T-ALL). We employed a comprehensive experimental strategy, 
which involved analyzing gene expression patterns in T-ALL cell 
lines modified with shRNA, as well as conducting Chromatin 
Immunoprecipitation Sequencing (ChIP-Seq) on leukemic cells. 
Additionally, we genetically manipulated subsets of cells derived 
from patient-derived xenografts (PDXs) to evaluate how the loss 
of the biological clock impacts the leukemia-initiating cell (LIC) 
activity in human T-ALL.
Results: Our work demonstrate that disrupting the circadi-
an clock circuitry by using shRNA to knock down CLOCK and 
BMAL1 genes leads to a reduction in the growth of LICs derived 
from PDXs both in vitro and in vivo following transplantation into 
immunodeficient recipient mice. Moreover, our integrated anal-
ysis of gene expression data along with ChIP-Seq profiles of leu-
kemic cells revealed that the circadian clock directly enhances 
the expression of genes like IL20RB, which play a pivotal role in 
JAK/STAT signaling. This, in turn, increases the responsiveness 
of T-ALL cells to Interleukin 20 (IL20).
Conclusion: Collectively, our findings suggest that the biological 
clock influences the expression of IL20R, thereby activating JAK/
STAT signaling and enhancing LIC activity in T-cell acute lymph-
oblastic leukemia (T-ALL). These results highlight the potential 
therapeutic relevance of selectively targeting circadian compo-
nents for the treatment of T-ALL patients.
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Low-Intensity Pulsed Ultrasound 
increases drug delivery and efficacy 
in H3K27M-mutant DMG cell lines
Pazzaglia E. 1, Lucchetti D. 2, Toma F. 1, Colonna R. 1, Servidei 
T. 3, Ruggiero A. 4, Sgambato A. 5
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Diffuse midline gliomas (DMG) are lethal subtypes of pediatric 
high-grade gliomas. Due to their location in vital areas of the 
CNS, DMG is typically unresectable and unresponsive to chemo-
therapy. To be effective anticancer drugs must penetrate tissues 
efficiently, reaching all the cancer cells that comprise the target 
population in a concentration sufficient to exert a therapeutic 
effect. Most research on the limited efficacy of chemotherapy 
in cancers has been focused on molecular mechanisms of re-
sistance, whereas the role of limited drug distribution within tu-
mours has been neglected. ONC201, the first-in-class member of 
the imipridones, is currently in clinical phase III in DMGs, while 
ONC212, one of its analogues, is currently in the early stages of 
clinical development. The aim of this research was to determine 
whether temporary Low-Intensity Pulsed Ultrasound (LIPUS) in-
creases the therapeutic efficacy of ONC201 and ONC212 in 2D 
and 3D in vitro models of DMG, by facilitating drug delivery.  To 
this end, we assessed viability of SU-DIPG-XIII and SF7761 cell 
lines cultured as spheroids (up to 800 µm in size) and of adher-
ent SF8628 cells () using SonoWell®, consisting of 4 transduc-
ers (650, 1000, 2400, 4500 kHz). Firstly, cells were sonicated at 
different acoustic intensity and times to determine the appropri-
ate settings that do not change cell viability on its own. After-
wards, we demonstrated, that treatment with LIPUS promoted 
greater penetration of a fluorescent molecule by fluorescence 
microscopy and flow cytometry in 3D cultures. Then, we showed 
that LIPUS improved the antiproliferative effects of ONC201 and 
ONC212 in spheroids growing at different sizes, as well as an up-
regulation of cell cycle arrest and higher expression of pro-apop-
totic proteins such as p53, p21 and cleaved-PARP with respect 
to unsonicated spheroids. Overall, these results prove that LIPUS 
can improve the drug penetration but other experiments will be 
needed to confirm our data.

Q2

Pre-clinical in vitro efficacy of 
AC73, a specific inhibitor of CD147, 
in H3K27M-mutant DMG cell lines
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Diffuse midline gliomas (DMG) are aggressive paediatric brain tu-
mours. Their location in the brainstem makes surgery impossible. 
Current treatments offer limited survival rates, highlighting the 
urgent need for new therapies. CD147, a cell surface glycopro-
tein, has emerged as a potential therapeutic target due to its high 
expression in gliomas. CD147 also interacts with other partners 
that play a crucial role in cell metabolism, such as monocarbox-
ylate transporters (MCTs). Targeting CD147 merits investigation 
as a novel therapeutic strategy for aggressive brain tumours. We 
evaluated the effects of the small molecule AC-73, an inhibitor 
of CD147 dimerisation, on DMG cells growing as neurospheres 
(SU-DIPG-XIII, SU-DIPG-VI, SF7761) or adherent culture (SF8628) 
carrying H3K27M mutations (H3.3), hallmarks of DMG oncogen-
esis. We have shown that cell lines growing as neurospheres re-
tain characteristics of stemness (e.g. high expression of CD133 
and Sox2) compared to adherent cell lines. Moreover, we showed 
that the AC73 administration decreases the stem cells marker ex-
pression analyzed by flow cytometry (e.g., CD44 and CD133). We 
revealed that the expression of CD147 in neurospheres correlates 
with the lactate transporter MCT4 and administration of AC-73 
induced its decrease at the cytoplasmic and membrane levels 
evaluated by immunofluorescence assay. We also observed an 
antiproliferative effect associated with the accumulation of cells 
in the G2/M phase of the cell cycle and increased early and late 
apoptosis as assessed by flow cytometry. Furthermore, AC73 in-
duced an upregulation of p21 and p53 and a downregulation of 
Cyclin-D1 and an increase in autophagy activation-related pro-
teins, such as LC3. Therefore, in order to test whether the inhibi-
tion of CD147 by AC-73 also affected cell metabolism, drug-treat-
ed spheroids up to 800µm in size were included and, through 
multiplex imaging, we observed a downregulation of several pro-
teins such as MCT1, GLUT1 and CA9. Taken together, these data 
suggest that CD147 might be a promising therapeutic target for 
DMG, which deserves to be explored in the future.
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Spatial profiling of tumor-infiltrating 
immune cell subpopulations in 
childhood ependymoma
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Ependymoma (EPN) is the second most common malignant tu-
mor of the Central Nervous System in children. The mainstays of 
treatment consist in surgery and radiotherapy, chemotherapy be-
ing generally ineffective. Thus, novel therapeutic strategies such 
as immunotherapy are being explored.: Spatial and temporal het-
erogeneity of cancer cell clones can condition tumor ability to 
overcome microenvironmental constraints; for this reason, tumor 
microenvironment (TME) composition is often related to patients’ 
response. Recently, dataset analysis revealed that CD147 expres-
sion is increased in glioma and its expression positively correlates 
with shorter survival and tumor mutation burden. CD147 is an im-
portant cell surface glycoprotein that is expressed on various cell 
types in TME such as tumor cells, cancer-associated fibroblasts, 
T cells, endothelial cells and macrophages. Moreover, it was re-
ported that human microglia cells express CD147. We performed 
TME spatial phenotyping in childhood posterior fossa type A 
EPN grade 2 (EPN G2) and grade 3 (EPN G3) by Tyramide Signal 
Amplification-based Opal assay. Sections from 10 patients were 
comprehensively assessed using three multiplex immunofluores-
cence panels: 1) CD68, CD163, CD44, CCL2, Ki67; 2) CD4, CD8, 
FoxP3, IBA1, CD147, Ki67; 3) CD4, CD8, CD31, IBA1, CD147, GFAP. 
We observed significant differences in immune cell populations 
according to EPN grading: high number of T cells and intense cy-
totoxic T cell infiltration characterize the EPN G2 compared to 
G3. Moreover, the distance of CD4 and CD8 cells was lower in G3 
EPN highlighting the increase of cell interactions between T cell 
populations. Single-cell RNA-sequencing analyses revealed two 
tumor-associated macrophage subsets with distinct functional 
phenotypes (CD68+MCP1+ and CD68+CD44+) associated with 
tumor progression of EPN We confirmed that the CD68+CD44+ 
population and their counterpart proliferating were higher in G3 
compared to G2. We identified CD147+ microglia cells closer to 
CD8 lymphocytes and CD147+ proliferating cells in EPN G2. In 
G3 the CD4 cells are closer to CD147+ microglial cells and more 
distant from CD8 and CD147+ proliferating cells. Overall, we have 
provided evidence that CD147+ microglial cells could be playing a 
key role in EPN progression promoting CD8 T cells exclusion and 
our results highlight staging-related differences in EPN immune 
microenvironment which warrant future exploration.

Q4

Identification of new potential 
vulnerabilities for differentiation-
based therapeutic strategies against 
osteosarcoma
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2, Colombo M.P. 1, Lecis D. 1, Chiodoni C. 1
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Osteosarcoma (OS), a mesenchymal bone tumor affecting mainly 
children and adolescents is characterized by a particularly ag-
gressive behavior, with 20% of patients showing lung metastasis 
already at diagnosis. Current OS treatment strategies rely on mul-
ti-drug chemotherapy, and the prognosis for metastatic cases re-
mains grim, underscoring the pressing need for novel therapeutic 
approaches. OS is considered a differentiation-related disorder, 
stemming from the inability of mesenchymal stem cells or osteo-
blastic progenitors to progress towards terminal differentiation.
Here we explored the impact of targeting ZEB1, a transcription 
factor known to play a pivotal role in maintaining mesenchymal 
and stemness characteristics in cancer, on OS cells. In vitro, ZEB1 
deficiency significantly diminished the stemness potential of OS 
cells, while promoting osteogenic differentiation.
In vivo, ZEB1 deletion in OS cells led to a significant reduction in 
primary tumor growth. Tumors originating from ZEB1 knockout 
(KO) cells exhibited more differentiated morphology and higher 
extracellular matrix deposition compared to controls. Intriguing-
ly, the absence of ZEB1 in tumor cells also influenced the immune 
infiltrate, with ZEB1-deficient tumors showing significantly fewer 
pro-tumoral CD206+ M2-like macrophages, in line with the sig-
nificant down-modulation of CCL2 expression in ZEB1 KO cells. 
When injected intravenously, ZEB1-deficient cells produced few-
er and smaller lung metastases than control cells.
Transcriptional changes induced by ZEB1 deletion were investi-
gated by gene expression profile and identified 849 down-reg-
ulated and 1093 up-regulated genes in ZEB1 KO clones versus 
ZEB1-competent controls. Gene set enrichment analysis showed 
a down-modulation of pathways related to cellular proliferation 
and survival, such as MTORC1 signaling, MYC targets, GM2 
checkpoint, E2F targets and oxidative phosphorylation in the ab-
sence of ZEB1. Single gene analysis identified among the most 
up-regulated genes in ZEB1-deficient cells Sfrp1, a negative reg-
ulator of the WNT/b-CAT pathway, which in turn regulates MYC, 
whose pathway is indeed repressed in ZEB1 KO cells. 
Collectively, these findings substantiate the hypothesis of ZEB1 
as a pivotal contributor to OS aggressiveness, affecting both 
cell-intrinsic characteristics, restraining cellular differentiation 
and sustaining stemness potential, and microenvironment-relat-
ed features, supporting the immune suppressive tumor microen-
vironment. 

Q5

Shedding light on genes linked 
to pathogenicity in pediatric 
medulloblastoma via differential 
methylation analysis.
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Introduction: Medulloblastoma, the most common malignant 
pediatric central nervous system tumor, arises in the cerebellum 
and exhibits considerable heterogeneity in both histology and bi-
ology. To better stratify patients, molecular characterization has 
been integrated with histology-based classification. Since 2016, 
the WHO has included methylation profiling as a classifier tool, 
delineating four groups and respective subgroups: WNT-acti-
vated, SHH-activated, and non-WNT/non-SHH activated groups 
3 and 4. At present, the genes related to methylation status are 
poorly investigated. 
Methods: Tumor biopsies from 45 patients with medulloblas-
toma were collected. Whole genome methylation profile was 
obtained using Illumina Infinium MethylationEPIC v2.0. Image 
processing was performed with the Illumina iScan System and 
IDAT files were extracted. IDAT files underwent processing with 
DNA methylation-based online classifiers supplied by Heildeberg 
group to predict copy number variants, classification, and MGMT 
promoter methylation.  MixOmics R package was used for Princi-
pal Component Analysis (PCA), minfi and missMethyl packages 
were utilized for pre-processing and extracting β and M-values. 
Differential methylation was performed with the limma package. 
Deregulated CpG sites were matched with genes using genome 
browsers and the getMappedEntrezIDs function. Finally, the 
clusterProfiler package was employed for enrichment analysis. 
Results: By PCA analysis, Principal Component 1 (PC1) retains 
most variation in methylation profiles (40%) compared to PC2 
(6%). PC1 explains the differential gender related methylation 
profiles, while PC2 visualizes the clear separation of Group 3 and 
4 from the SHH- and WNT-activated groups. Imposing |logFC|>1 
and FDR <0.05, differential methylation between SHH and WNT 
with respect to Group 3+4 has revealed several hypomethylated 
regions. Particularly FOXP1 and TNFSF8 genes result hypometh-
ylated in SHH and WNT groups, respectively. 
Conclusions: Our study aims at elucidating the genes asso-
ciated with variations in genome methylation and their im-
pact on cellular pathways, potentially implicated in tumor 
onset and pathogenicity. FOXP1 involvement in neuronal de-
velopment and TNFSF8 expression in other tumors, make their 
expression alteration an interesting target for further analysis.    
Also, in the near future, the use of more advanced technologies, 
such as third-generation sequencing, could be considered.

Q6

The functional role of EZH2 
inactivation in the pathogenesis of 
T-cell acute lymphoblastic leukemia
Colucci M. 1

(1) Fondazione IRCCS Casa Sollievo della Sofferenza (CSS), San 
Giovanni Rotondo (FG) - Italy

Abstract 
T-cell acute lymphoblastic leukemia (T-ALL) is a hematological 
malignancy, characterized by frequent loss-of-function muta-
tions in EZH2 gene. EZH2 is a histone-lysine N- methyltransferase 
enzyme and in mouse, its inactivation leads to the initiation and 
progression of T-cell leukemia. Here, we characterized the in vit-
ro phenotypes associated with a long-term expansion of human 
CD34+ hematopoietic stem and progenitor cells (HSPCs) in re-
sponse to CRISPR/Cas9-mediated inactivation of EZH2 alone or 
in combination with the constitutive expression of known T-ALL 
oncogenes after lentiviral transduction. It is known that early T 
cell leukemias with inactivating EZH2 mutations are closely as-
sociated with the upregulation of HOXA9 and LYL1 oncogenes. In 
our in vitro model EZH2 knockout in LYL1 or HOXA9- transduced 
HSPCs, expanded in vitro up to 31 days, exhibited an increased 
leukemia clonogenic capacity and promoted an enrichment of 
early progenitor T cells at the double negative 1 (DN1) develop-
ment stage. Furthermore, EZH2-null LYL1 and EZH2-null HOXA9- 
transduced cells demonstrated high penetrance leukemia in vivo 
experiments. RNA-seq data from ETP-ALL-like LOUCY cells re-
vealed that EZH2 knockout overexpressing HOXA9 or LYL1 re-
sulted in a gene expression signature of immature T-ALL, stem/
immature immunophenotypic stage, increased replication status, 
and enhanced dependency on the inflammation response. Lastly, 
RNA-seq data analysis from a large pediatric cohort of T-ALLs 
revealed that patients with Loss of Function (LoF) mutations in 
EZH2 gene shared a stem cell- associated transcriptional pro-
gram and were statistically enriched for the immature HOXA 
cluster and ETP subtype in human T-ALL leukemia. 
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Monitoring of L-Asparaginase 
activity levels and of asparagine 
and glutamine depletion in 
serum of pediatric patients with 
acute lymphoblastic leukemia 
(ALL) treated with Erwinia C. 
L-Asparaginase (ERW-ASP)
Cancelliere M. 1, Ceruti T. 1, Bettini L. 2, Gotti G. 2, Colombini 
A. 2, Silvestri D. 3, Valsecchi M.G. 4, Barisone E. 5, Lo Nigro L. 
6, Micalizzi C. 7, Mura R. 8, Parasole R. 9, Kiren V. 10, Vinti L. 11, 
Putti M.C. 12, Grassi M. 13, Mina T. 14, Casini T. 15, Rizzari C. 16, 
Zucchetti M. 1
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dei Tintori, Monza - Italy

Introduction: The therapeutic enzyme Asparaginase (ASP) de-
rived from E. chrysanthemi (ERW-ASP) is a second-line drug used 
in the treatment of patients with acute lymphoblastic leukemia 
(ALL) after clinical hypersensitivity or silent inactivation occur-
ring after PEG-asparaginase (PEG-ASP) administration (expected 
2-18%) thus allowing the completion of the treatment. In the pres-
ent study we monitored the ERW-ASP through activity levels and 
its pharmacodynamic effect in terms of depletion of asparagine 
(Asn) and glutamine (Gln) in the serum of ALL patients recruited 
in recent AIEOP-BFM ALL protocols.
Methods: We collected the serum samples of 62 patients after 
ERW-ASP administration given as follows: 7 doses of ERW-ASP 
(20000 IU/m2 iv) scheduled every 48h or 72h (in not compliant 
cases), to replace 1 dose of PEG-ASP. Activity levels were deter-
mined by AHA-colorimetric assay; Asn and Gln levels were as-
sessed by HPLC. 
ERW-ASP values were ranked based on the ASP activity levels: 
adequate ≥100 IU/L, borderline between 50 and 100 IU/L, and 

inadequate <50 IU/L. We compared the ASP activity sampled 
48/72h post dose to evaluate the achievement of adequate ther-
apeutic exposure.
Results: 605 sera were evaluated for asparaginase activity at 24, 
48, and 72h post-administration. ASP activity at 48h was ≥100 
IU/L (adequate) in 68.8% (median 214 IU/L), between 50 and 
100 IU/L in 21.3% (80 IU/L) and <50 IU/L in 10.0% (30 IU/L) of 
the samples. ERW-ASP activity measured at 72h was ≥100 IU/L 
in only 21.8% of samples. Asparagine was undetectable in 99.1% 
of samples with ERW-ASP activity ≥ 100 IU/L, and undetectable 
in 96.3% of samples with ERW-ASP activity <100 IU/L. Gln levels 
were reduced by 99% in samples collected 24h post administra-
tion and significantly reduced at 48 and 72h.
Conclusions: We found trough level of ERW-ASP activities at 
48h ≥100 IU/L at significantly higher extent than the activities at 
trough level at 72h. However, the pharmacodynamic effect (i.e. 
96-99% of ASN depletion) at both trough levels of 48h and 72h, 
suggests that ASP activities above 100 IU/L may not be a neces-
sary requirement to obtain the optimal Asn depletion and a sub-
stantial Gln decrease when ERW-ASP is used at the dosage and 
schedule adopted in our patients. Further confirmatory tests are 
ongoing.

Q8

Revealing Deregulated Genes 
and miRNAs Discriminating 
Rhabdomyosarcoma in Pediatric 
and Adolescent Populations.

Ficorilli M. 1, Lucchetta M. 1, Terramagra M. 1, Oriani M. 1, 
Dossena C. 1, Collini P. 2, Bergamaschi L. 3, Chiaravalli S. 3, 
Casanova M. 3, Ferrari A. 3, De Cecco L. 1, Gasparini P. 4

(1) Integrated Biology of Rare Tumors, Department of Research, 
Fondazione IRCCS Istituto Nazionale Dei Tumori, Milan, 
Italy - Italy, (2) SS Soft Tissues Tumors, Pathologic Anatomy 2, 
Fondazione IRCCS Istituto Nazionale Dei Tumori, Milan, Italy 
- Italy, (3) SC Pediatric Oncology, Fondazione IRCCS Istituto 
Nazionale Dei Tumori, Milan, Italy - Italy, (4) SC Epigenomic 
and Biomarkers of Solid Tumors, Fondazione IRCCS Istituto 
Nazionale Dei Tumori, Milan, Italy - Italy

Introduction: Rhabdomyosarcoma (RMS) is a soft tissue sarcoma 
involving muscle, fat, or connective tissue, mainly in childhood 
and adolescence. Embryonal and alveolar RMS are the main his-
tological types. The former primarily affects children and can oc-
cur in various areas like the head-neck, bladder, vagina, prostate, 
and testis, while the latter occurs across age groups, typically 
in the trunk and limbs. Understanding the tumor biology distin-
guishing children from adolescents could enhance treatment out-
comes in RMS.  
Material and Methods: We performed differential expression 
analyses on filtered and normalized gene and microRNA  (miR-
NA) matrices using the limma Bioconductor/R package. Tumor 
samples were compared with normal samples in both adolescent 
and pediatric groups. Deregulated genes (DEGs) and miRNAs 
(DEmiRNAs) were identified based on thresholds of |logFC| > 
1 and False Discovery Rate < 0.05. To discriminate profiles be-
tween adolescent and children, DEGs and DEmiRNAs exclusively 
detected in each group were selected. Gene Ontology (GO) en-
richment analysis was carried out using the clusterProfiler Bio-
conductor/R package, considering terms with adjusted p-value 
< 0.05. Additionally, the experimental validated and predicted in-
teractions between the DEGs and DEmiRNAs in each group  were 
retrieved using the multiMiR Bioconductor/R package.   
Results: MiRNA and gene expression profiling  were evaluated in 
an RMS cohort of 93 tumors (35 adolescent and 31 pediatric) and 
27 non-neoplastic tissues (17 adolescent and 10 pediatric). We 
identified 60 DEGs in adolescent tumors and 139 DEGs in pediat-
ric tumors. Similarly, using the same approach, we found 1 and 24 
DEmiRNAs in adolescent and pediatric tumors, respectively. The 
GO analysis on DEGs revealed an enrichment of muscle system 
process and muscle contraction pathways in both groups. Addi-
tionally, in adolescents patients, the GO analysis highlighted a 
significant enrichment in fat cell differentiation pathway, whereas 
in children, an enrichment was observed in pathways related to 
myofibril assembly and the development of striated muscle cells. 
Finally, we obtained one pair of gene-miRNA in adolescence and 
205 pairs in children.
Conclusion: This approach reveals that children have more miR-
NA-gene interactions than adolescents. In conclusion, a more in-
depth analysis in adolescents will allow us to better understand 
tumor interactions and mechanisms, leading to a clearer distinc-
tion between the two groups.
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Organoids derived from peritoneal 
metastases of colorectal 
carcinoma to tailor hyperthermic 
intraperitoneal chemotherapy 

Varinelli L. 1, Battistessa D. 1, Guaglio M. 2, Zanutto S. 1, 
Illescas O. 1, Lorenc E. 1, Pisati F. 3, Kusamura S. 2, Cattaneo L. 
4, Milione M. 5, Deraco M. 2, Baratti D. 2, Gariboldi M. 1

(1) Department of Experimental Oncology, Molecular 
Epigenomics unit, Fondazione IRCCS Istituto Nazionale Tumori, 
Milan - Italy, (2) Peritoneal Surface Malignancies Unit, Colon 
and Rectal Surgery, Fondazione IRCCS Istituto Nazionale 
Tumori, Milan - Italy, (3) Cogentech Ltd. Benefit Corporation 
with a Sole Shareholder, Milan - Italy, (4) Second Pathology Unit, 
Department of Pathology and Laboratory Medicine, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Milan - Italy, (5) First 
Pathology Unit, Department of Pathology and Laboratory 
Medicine, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan - Italy

Background: Peritoneal metastases from colorectal cancer 
(CRCPM) are related to poor prognosis. Cytoreductive surgery 
(CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC) 
have been reported to improve survival, but peritoneal recur-
rence rates are still high and there is no consensus on the drug of 
choice for HIPEC. The aim of this study was to use patient derived 
organoids (PDO) to build a relevant CRCPM model to improve 
HIPEC efficacy in a comprehensive bench-to-bedside strategy.
Methods: Oxaliplatin (L-OHP), cisplatin (CDDP), mitomycin-c 
(MMC) and doxorubicin (DOX) were used to mimic HIPEC on 
twelve PDO lines derived from twelve CRCPM patients, using 
clinically relevant concentrations. After chemotherapeutic in-
terventions, cell viability was assessed with a luminescent assay, 
and the obtained dose-response curves were used to determine 
the half-maximal inhibitory concentrations. Furthermore, the in-
duction of apoptosis by different HIPEC interventions on PDOs 
was studied by evaluating cleavage of CASPASE3.
Results: Response to drug treatments varied considerably among 
PDOs. The two schemes with best response at clinically rele-
vant concentrations included MMC alone or in combination with 
CDDP. L-OHP showed relative efficacy only when administered 
at low concentrations over a long perfusion period. The PDOs 
showed that the short course/high dose L-OHP scheme did not 
appear to be an effective choice for HIPEC in CRCPM. HIPEC ad-
ministered under hyperthermic conditions enhanced the effect of 
chemotherapy drugs against cancer cells, affecting PDO viability 
and apoptosis. Finally, PDOs co-cultured with cancer-associated 
fibroblasts impacted HIPEC treatments by increasing PDO viabil-
ity and reducing CASPASES activity.
Conclusions: Our results highlight how a PDO-based preclinical 
model enables the administration of HIPEC schemes in a biolog-
ically relevant environment, as well as the development of nov-
el drug combination strategies and in-depth data analyses that 
will provide targets for tailored therapies. Implementation of the 
model through the addition of components from the tissue mi-
croenvironment that could influence the response to drug treat-
ments will increase the possibility of testing HIPEC treatments in 
a more relevant and realistic environment.

R2

Targeting Carboxylesterase 
1 to counteract metabolic 
reprogramming in platinum-
resistant HGSOC cells 

Flati I. 1, Verzella D. 1, Battistini C. 2, Zambuto M. 2,  Dall’Aglio 
F. 1, Di Vito Nolfi M. 1, Veglianti F. 1, Vecchiotti D. 1, Alesse E. 1, 
Franzoso G. 3, Cavallaro U. 2, Zazzeroni F. 1, Capece D. 1

(1) Department of Biotechnological and applied clinical sciences 
(DISCAB), University of L’Aquila, 67100 L’Aquila, Italy - Italy, (2) 
Unit of Gynaecological Oncology Research, European Institute 
of Oncology IRCCS, 20139 Milan, Italy - Italy, (3) Department 
of Immunology and Inflammation, Imperial College London, 
London W12 0NN, UK - United Kingdom

High-grade serous ovarian cancer (HGSOC) is the most common 
type of epithelial ovarian cancer (EOC), characterizing about 75% 
of cases. HGSOS is also the most lethal histotype of EOC due to 
the late-stage diagnosis and resistance to platinum-based treat-
ment. Increasing evidence suggests that the metabolic adapta-
tion of cancer cells to harsh microenvironments facilitates their 
growth, invasiveness, and metastatic potential. 
Specifically, fat availability and oxidative metabolism play a cru-
cial role in promoting aggressiveness and chemoresistance in 
advanced stages. Carboxylesterase 1 (CES1) has been depicted 
in colorectal cancer (CRC) as an NF-kB-regulated lipase able to 
promote the survival of CRC cells by increasing TAG breakdown 
to fuel b-oxidation in nutrient-depleted environments. In this con-
text, considering 1) the crucial role of both lipid metabolism and 
NF-kB in driving both CRC and EOC progression; and 2) the fact 
that both tumors share the tendency to preferentially metasta-
size to the peritoneal cavity and infiltrate the omentum, a fat-rich 
organ, we investigated whether CES1 could be also crucial in the 
metabolic adaptation of EOC cells, representing a druggable tar-
get, especially in the chemorefractory subsets.
We selected a panel of HGSOC cell lines and primary cells to cul-
ture in energy stress (ES) conditions, to reproduce the metabolic 
reprogramming to OXPHOS occurring in the nutrient-depleted 
TME. 
We demonstrated that the HGSOC cells showed elevated FAO, 
CES1 mRNA expression and resistance to platinum when cultured 
under ES, suggesting that lipid metabolism and CES1 could be 
relevant to cope with nutrient fluctuations and this metabolic 
reprogramming could increase chemoresistance. Indeed, unlike 
carboplatin, pharmacological CES1 blockade by GR-148672X in-
hibitor impaired bioenergetic parameters, blocked autophagy 
flux and is effective in killing carboplatin-resistant HGSOC cells. 
Notably, oleate supplementation was able to restore autopha-
gosome accumulation and HGSOC survival in presence of GR-
148672X inhibitor. 
The clinical relevance of CES1 blockade is supported by the in-
verse correlation between CES1 expression and worse prognosis 
in EOC patients.
All together, these data underscore that CES1-driven reprogram-
ming is mostly relevant during the metabolic reprogramming 
towards an oxidative phenotype and sustain the actionability of 
CES1 inhibition to impede autophagy, lipid catabolism and surviv-
al of platinum-resistant HGSOC cells.
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Unveiling the Immune Landscape 
of Male Breast Cancer: Implications 
for a Gender-Specific Precision 
Oncology 

Silvestri V. 1, Valentini V. 1, Bucalo A. 1, Conti G. 1, Porzio V. 1, 
Ottini L. 1

(1) Department of Molecular Medicine, Sapienza University of 
Rome, Rome - Italy

Compared to female breast cancer, male breast cancer (MBC) 
is rare and exhibits unique biological and clinical characteristics. 
The lack of gender-specific data on predictive molecular bio-
markers has excluded male patients from targeted treatments.
In this study, we characterized the transcriptomic-based immune 
landscape of MBC to provide insights into the immune-genetic 
properties of MBCs in relation to germline mutational status, mo-
lecular features, and survival, aiming to improve the selection of 
patients responsive to immunotherapy.
RNA-seq data from 123 male breast tumor samples, including 41 
with germline pathogenic variants (PVs) in MBC risk genes (26 
BRCA2, 12 BRCA1, and 3 PALB2), were analyzed for PD-1 and PD-
L1 gene expression, immune scores, and immune cell infiltration 
profiling. The TIDE tool was used to predict patient response to 
immunotherapy from transcriptomic-based data.
PD-1 expression ranged from 0 to 14.9 transcripts per million 
(TPM; median=0 TPM), whereas PD-L1 expression ranged from 
0 to 30.5 TPM (median=1.7 TPM). Immune score values were 
positively correlated with PD-1 (p=0.04) and PD-L1 (p<0.00001) 
gene expression. CD4+ memory resting T cells, M2, and M0 
macrophages represented the highest infiltrating cell fractions 
(24.5%, 14.4%, and 13.8%, respectively). 
MBCs with germline PVs showed a significantly higher abundance 
of CD4+ memory activated T cells (p=0.001) and resting mast 
cells (p=0.007), and a lower abundance of eosinophils (p=0.04) 
and activated mast cells (p<0.00001) compared to MBCs with-
out germline PVs. The M2 macrophages fraction was significantly 
lower in BRCA1-associated MBCs compared to BRCA2-associat-
ed and PALB2-associated MBCs (p=0.02). 
Differences in cell infiltrate composition were also observed 
based on intrinsic molecular subtypes by PAM50, histology 
grade, and Ki-67 expression.
Notably, 46 out of 123 (37.4%) MBCs were predicted as potential 
responders to immunotherapy. Responders showed significantly 
higher PD-1 and PD-L1 gene expression, higher immune scores, 
and a higher abundance of all types of infiltrating immune cells 
compared to non-responders.
In conclusion, our data indicate that a subset of MBCs may bene-
fit from immunotherapy. Specific immune infiltrate compositions 
were observed based on germline PVs, pathology, and outcomes. 
Evaluating the immune-related landscape may pave the way for 
future actionable strategies suitable for men with breast cancer.

Study supported by AIRC (IG28775) to LO.

R4

Personalized targeted therapy 
in head and neck carcinoma by 
organoids generation.
Peluso T. 1, Vicario M. 2, Melisi F. 1, Di Paola G. 1, Mazzone P. 1, 
Falco G. 3, Scrima M. 1, Caraglia M. 4

(1) Biogem Scarl, Institute of Molecular Biology and Genetics 
Research, 83031 Ariano Irpino - Italy, (2) Department of 
Pharmacy, University of Naples Federico II, 80131, Naples - 
Italy, (3) Department of Biology, University of Naples Federico 
II, 80126, Naples, - Italy, (4) Department of Precision Medicine, 
University of Campania "L. Vanvitelli", Naples - Italy

Abstract. We sought to create and characterize organoids from 
head and neck squamous cell carcinoma (HNSCC) biopsies to 
evaluate targeted therapy. Patient-derived organoids could offer 
a promising solution for the evaluation of personalized target-
ed drug treatment. HNSCC is a global health problem and the 
number of diagnosed cases is higher in men than in women. The 
location and invasion of malignant cells predicts tumor staging 
and therapeutic evaluation to follow. However, slow progress in 
understanding the biological basis of HNSCC has hindered the 
development of effective treatments. METHODS. Head and neck 
cancer biopsies and the healthy counterpart are collected and 
transported to the antibiotic-added storage solution to preserve 
viability and reduce the likelihood of contamination. The biopsies 
are enzymatically mildly processed at the gentleMACS dissocia-
tor. Cell suspension obtained after dissociated is filtered and cen-
trifuged, and the pellet resuspended in Matrigel and plated. From 
day 1 to day 14, 3D growth is followed, and at day 15, RNA ex-
traction is performed. A panel of 21 genes was constructed to as-
sess expression levels of some most commonly HNSCC markers 
including keratins (KRT14,17,6,5,19), oncogenes (TP53, NOTCH1, 
PIK3CA), factors involved in necrosis processes (EPCAM, HER1, 
MLKL, RIP3) apoptosis (BAX, BCL2L1) and cell death (CCND1). In 
addition, on the 3D cultures with subsequent 2D deconstruction, 
cell viability assay was performed and sensitivity to some drugs 
(cetuximab, cisplatin) was evaluated. RESULTS. The organoid 
lines thus produced recreated the structural and morphological 
characteristics of the starting tissue and showed cellular sub-
types composition similar to the original tumors. However, not 
all organoids analyzed showed the same response to the drugs 
used for testing. In particular, some targeted drugs that are not 
typically used in the treatment of HNSCC showed selective sen-
sitivity in these organoids. These observations are promising for 
personalized approaches in the management of HNSCC and for 
expanding the available drug options. CONCLUSION. The gener-
ation of organoid lines from patients with HNSCC analyzed rec-
reate the tumorigenic characteristics of the primary tissue. The 
introduction of organoids into future precision medicine research 
programs will be extremely significant in improving the therapeu-
tic personalized profile and outcomes in the treatment of patients 
with HNSCC. 

R5

Tumor-comprehensive genomic 
profiling for detection of potential 
germline variants in patients 
enrolled in the Italian Register of 
Actionable Mutations (RATIONAL 
study)

Esposito Abate R. 1, De Luca A. 1, Pinto C. 2, Maiello E. 3, 
Normanno N. 4

(1) Cell Biology and Biotherapy Unit, Istituto Nazionale Tumori 
- IRCCS - Fondazione G. Pascale, Napoli - Italy, (2) Medical 
Oncology Unit, Azienda USL-IRCCS di Reggio Emilia, Reggio 
Emilia - Italy, (3) Oncology Unit, Casa Sollievo della Sofferenza 
IRCCS, San Giovanni Rotondo - Italy, (4) Scientific Directorate, 
IRCCS Istituto Romagnolo per lo Studio dei Tumori (IRST) "Dino 
Amadori", Meldola - Italy

Introduction: The Italian Register of Actionable Mutations (RA-
TIONAL study) collected Next-Generation-Sequencing (NGS)-
based tumor profiling data from over 1800 patients with more of 
40 tumor types, with the aim to identify subgroups of patients 
who might benefit of targeted therapies. The European Society 
of Medical Oncology (ESMO) identified a set of 40 cancer sus-
ceptibility genes (CSGs) detected through tumor-only sequenc-
ing, for which germline follow-up is recommended. Here, we de-
scribe the potential germline variants (PGVs) detected in patients 
enrolled in the RATIONAL study who received a comprehensive 
genomic profiling (CGP) test.
Materials and methods: The RATIONAL study is an Italian mul-
ticenter, observational and prospective clinical trial. The primary 
aim is the description of the frequency of actionable mutations. 
The study enrolled patients who already had available a NGS-
based profiling of the tumor (Pathway A) or underwent a Foun-
dation Medicine (FMI) CGP test on tissue or plasma within the 
trial (Pathway B). Pathogenic/likely pathogenic PGVs in patients 
enrolled in the Pathway B were classified based on the ESMO 
recommendations that categorizes single nucleotide variants 
(SNVs) with VAF≥30% and small insertions/deletions (Indels) with 
VAF≥20% in 40 CSGs for germline follow-up.
Results: Sequencing data were available for 1114 patients en-
rolled in the Pathway B between October 2018 and November 
2023. CGP revealed the presence of at least one genomic altera-
tion (GA) in 1079/1114 (96.8%) patients. Overall, 5633 GAs in 290 
genes were detected, with a mean of 5.22 GAs per patient. One or 
more PGVs were observed in 135/1114 (12.1%) patients, including 
12 cases (8.9%) with at least two variants. Collectively, we classi-
fied 159 GAs (86 SNVs and 73 Indels) in 25 genes as pathogenic/
likely pathogenic PGVs. The most common genes in which PGVs 
were observed pan-cancer were BRCA1 (13.8% of PGVs), ATM 
(11.9%), MUTHY (11.9%), NF1 (9.4%) and BRCA2 (8.8%) genes. The 
more frequent tumor type in which PGVs were detected was lung 
cancer, followed by biliary tract cancer and pancreatic cancer. 
The majority of PGVs was detected in tissue (125/159; 78.62%), 
whereas only 21.38% (34/159) in plasma samples. 
Conclusion: CGP allows the detection of PGVs in genes for 
which germline follow-up is recommended regardless of tumor 
type, with the aim of identifying inherited susceptibility in cancer 
patients.

R6

CCL3 predicts an exceptional 
response to TGFβ inhibition in 
pancreatic ductal adenocarcinoma 
by sustaining a basal-like ecotype 
enriched in LIF-producing 
macrophages

Pietrobono S. 1, Bertolini M. 1, Scarlato E. 1, De Vita V. 1, 
Sabbadini F. 1, Mangiameli D. 1, Quinzii A. 1, Casalino S. 1, 
Melisi D. 1

(1) Digestive Molecular Clinical Oncology Unit, University of 
Verona, Verona - Italy

The TGFβ receptor inhibitor galunisertib (GAL) showed promis-
ing efficacy in patients with pancreatic ductal adenocarcinoma 
(PDAC) in the phase 2 H9H-MC-JBAJ study. However, biomarker 
identification for this strategy is crucial. Plasma levels of chemok-
ine ligand 3 (CCL3) measured at baseline in PDAC patients rand-
omized to GAL plus gemcitabine (GEM) (n=104) or placebo plus 
GEM (n=52) was integrated with clinical outcome. CCL3 was a 
significantly poor prognostic factor in patients treated with sin-
gle-agent GEM [mOS, high vs low, 3.6 vs 10.1 months; p<0.01]. 
Conversely, CCL3 emerged as a significantly positive predictive 
factor for GAL treatment [mOS CCL3-high patients, GAL+GEM 
vs GEM, 9.2 vs 3.6 months; p<0.01]. 
The molecular and cellular mechanisms behind the prognostic 
and predictive role of CCL3 were explored in six different im-
munocompetent orthotopic murine PDAC models. Mice bearing 
Ccl3-high tumors had a significantly shorter mOS duration, high-
er infiltration of M2-macrophages (TAMs), and a mesenchymal/
basal-like phenotype compared to models with undetectable 
Ccl3.
Ccl3 was stably overexpressed in DT4313 or PAN610 cells and 
knockdown in RC416. Mice bearing RC416Scr, DT4313Ccl3 or 
PAN610Ccl3 tumors had a significantly shorter mOS duration, 
higher infiltration of M2-polarized TAMs and a more mesenchy-
mal/basal-like phenotype than the respective Ccl3-low controls. 
In coculture models of TAMs with tumor cells, Ccl3 activates au-
tocrine Tgfβ signaling in macrophages, triggering their M2-phe-
notype and Lif secretion. The Tgfβ-Lif axis sustains paracrinally 
a mesenchymal/basal-like ecotype resistant to GEM. Inhibition 
of Tgfβ signaling on TAMs redirects their polarization to M1 and 
inhibits Lif production, leading to a more epithelial/classical phe-
notype in PDAC cells that restores chemosensitivity. 
In mice bearing RC416shCcl3 or DT4313ntc tumors, GAL plus GEM 
is ineffective. Conversely, adding GAL to GEM significantly pro-
longs mOS duration vs single-agent GEM [124.5 vs 41.5 days, 
HR (95%CI)=0.22(0.05-0.97); p<0.01], modulates infiltration of 
Lif-producing M2-TAMs and the basal-like phenotype in mice 
bearing Ccl3-high tumors.
In summary, we identify a paracrine Ccl3/Ccr5/Tgfβ/Lif axis re-
sponsible for the exceptional response observed in CCL3-high 
PDAC patients, providing a rationale to explore novel combina-
tion strategies with TGFβ-targeting agents in patients affected by 
PDAC characterized by a prognostically negative ecotype sus-
tained by elevated levels of CCL3.
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A paracrine Angiogenin-
TGFβ signaling axis promotes 
chemoresistance in pancreatic 
ductal adenocarcinoma by 
sustaining the recruitment of TNF-
alpha-secreting M2 macrophages. 

Pietrobono S. 1, Mangiameli D. 1, De Vita V. 1, Scarlato E. 1, 
Quinzii A. 1, Casalino S. 1, Melisi D. 1

(1) Digestive Molecular Clinical Oncology Unit, University of 
Verona, Verona - Italy

The TGFβ receptor inhibitor galunisertib (GAL) showed promis-
ing efficacy in combination with chemotherapy in patients with 
pancreatic ductal adenocarcinoma (PDAC). However, biomarker 
identification remains crucial. In the randomized phase 2 H9H-
MC-JBAJ study we identified angiogenin (ANG) as one of the 
most significant plasma proteins for chemoresistance in pa-
tients receiving gemcitabine (GEM) as single-agent [mOS(95%-
CI), high vs low, 5.7(3.0-7.7) vs 12.5(5.5-23.8) months; HR(95%-
CI)=2.73(1.50-23.8); p<0.05]. GAL reverted this resistance, and 
ANG emerged as a positive predictive marker for the combina-
tion [mOS(95%CI), GAL+GEM vs GEM, 9.0(5.5-13.7) vs 5.7(3.00-
7.7) months; HR(95%CI)=0.55(0.33-0.90); p<0.05].
We dissected the mechanisms behind this exceptional response 
in PDAC in different murine models of PDAC. Ang was stably 
overexpressed in DT4313 and silenced in FC1245 or B6KPC cells. 
In cocultures models, we demonstrated that tumor Ang triggered 
the secretion of Tgfβ1 ligand with the subsequent autocrine ac-
tivation of TGFβ signaling only in macrophages, increasing the 
expression of M2-related genes and downregulating that of M1 
ones. In this process, the Epidermal Growth Factor Receptor 
(EGFR) acted as a functional receptor for Ang, and administration 
of the selective inhibitor gefitinib blocked the activation of Tgfβ 
signaling in macrophages, redirecting their polarization to M1. 
By profiling 111 different cytokines, the Tumor Necrosis Factor-al-
pha (Tnfa) was the most significantly secreted protein by mac-
rophages under Ang stimuli. Tnfa acted on tumor cells inducing 
chemoresistance through the paracrine activation of Nfκb. In 
mice-bearing Ang-low tumors, the combination of GEM+GAL 
was ineffective. Conversely, it significantly prolonged mOS dura-
tion in those bearing Ang-high tumors, suppressing infiltration of 
Tnfa-producing M2 TAMs. 
The strenghteness of these preclinical results was confirmed in 
the H9H-MC-JBAJ trial. Indeed, ANG-high patients within the 
GEM+GAL arm with decreased plasma levels of TNFα compared 
to the baseline significant increased mOS duration compared 
with those who had no difference in TNFα secretion [mOS de-
crease vs stable,14 vs 7 months, HR(95%CI)= 0.32(0.03-0.54); 
p=0.021].
In summary, our study elucidates for the first time the mechanis-
tic role of the novel biomarker ANG and provides the rationale to 
investigate TGFβ inhibitors in PDAC patients characterized by a 
prognostically negative environment sustained by high ANG lev-
els.

R8

Autofluorescence label-free high-
contrast imaging of tumor margins 
in freshly excised gastro-intestinal 
biopsies

Suraci D. 1, Tirloni L. 2, Baria E. 3, Lagarto J. 4, Gatto C. 5, 
Pillozzi S. 6, Antonuzzo L. 7, Taddei A. 7, Cicchi R. 1

(1) National Institute of Optics, National Research Council 
(CNR-INO), Florence - Italy, (2) Department of Experimental 
Clinical Medicine, University of Florence, Florence - Italy, (3) 
Department of Physics, University of Florence, Florence - Italy, 
(4) Biophotonics Platform, Champalimaud Foundation, Lisbon - 
Portugal, (5) Hepatobiliopancreatic Surgery, Careggi University 
Hospital, Florence - Italy, (6) Department of Experimental 
and Clinical Biomedical Sciences 'Mario Serio', University of 
Florence, Florence - Italy, (7) Clinical Oncology Unit, Careggi 
University Hospital, Florence - Italy

Liver cancer is a global health challenge and its incidence is grow-
ing worldwide, with more than 1 million cases per year by 2025. 
While hepatocellular carcinoma (HCC) is the most common form 
of liver cancer, hepatic metastases of colorectal carcinoma (CRC) 
are the natural disease evolution in almost 50% of patients with 
CRC. For both HCC and CRC liver metastases, surgical resec-
tion represents the only chance of long-term survival. In this con-
text, a label-free optical diagnostic and/or surgical guidance tool 
would be highly suitable to reduce possible positive margin and 
improve the patient disease outcome. In this study, we used a 
custom-made autofluorescence lifetime fiber-based imaging in-
strumentation1 to provide real-time discrimination of tumor from 
perilesional tissues in freshly excised liver samples. The proposed 
approach allowed discriminating tumor from perilesional tissue, 
reporting the fluorescence lifetime decay of cellular metabolic 
markers, i.e. NADH and FAD(H). In particular, we reported about 
the characterization and delineation of tumor against healthy 
margin in different clinical cases of gastrointestinal tissues2, 
demonstrating the capability of our method. The approach was 
further validated on a larger statistic by examining around 50 
surgical specimens of both HCC and CRC hepatic metastases, 
demonstrating that this approach is a powerful method for delin-
eating tumor borders as well as for differentiating HCC from CRC 
metastases to the liver. The obtained results, together with the 
capability to acquire and process images in real time under bright 
background enables our methodology to be translated into sur-
gical and clinical instrumentation for label-free tissue diagnostics 
and surgical guidance.
References
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altime fiberbased fluorescence lifetime imaging with synchro-
nous external illumination: A new path for clinical translation,” J. 
Biophotonics, vol. 13, no. 3, Mar. 2020.
[2] D. Suraci, E. Baria, L. Tirloni, J.L. Lagarto, S. Buccianti, C. 
Agostini, S. Pillozzi, L. Antonuzzo, A. Taddei, and R. Cicchi, 
“Time-resolved autofluorescence imaging of freshly excised liver 
biopsies using an optical fiber probe”, Proc. SPIE, 12846-22

R9

CEACAM5 as potential marker 
for Image-guided Gastric Cancer 
Surgery
Martinelli S. 1, Peri S. 2, Marroncini G. 2, Naldi L. 2, Mello T. 2, 
Fortuna L. 1, Amedei A. 1, Cianchi F. 3

(1) Department of Clinical and Experimental Medicine, 
University of Florence - Italy, (2) Department of Experimental 
and Clinical Biomedical Sciences, University of Florence - 
Italy, (3) Department of Clinical and Experimental Medicine, 
University of Florence, 50139 Florence, Italy. - Italy

Gastric cancer (GC) is the third leading cause of cancer death 
globally, with 1 million new cases estimated each year. Surgery 
is the main therapy, but currently there are no specific methods 
to distinguish malignant from healthy tissue and to discriminate 
between metastatic and non-metastatic lymph nodes; therefore, 
the need to resect all lymph nodes indiscriminately increases the 
intraoperative risks for patients.
Near-infrared fluorescence imaging with indocyanine green 
(ICG) can be used for real-time assessment of the operative field 
using the da Vinci robotic platform. However, its use is limited be-
cause it is a non-targeted contrast agent and the development of 
a specific biomarker expressed by tumor cells is strongly needed.
This work aims to identify new surface GC markers and to de-
velop ICG-conjugated antibodies against such targets as useful 
tools for metastatic mapping during robotic gastrectomy.
We analyzed the expression of six putative GC markers, including 
carcinoembryonic antigen cell adhesion molecule-5 (CEACAM5) 
and Claudin-4 (CLDN4), on GC cell lines by western blotting. 
We found that CLDN4 and CEACAM5 were only expressed in 
tumor-derived cell lines, both non-malignant and metastatic, but 
not in heathy mucosa-derived cell line used as control.  Since 
CLDN4 and CEACAM5 were found to be more specific to can-
cer cells, by immunohistochemistry we tested anti-CLDN4 and 
anti-CEACAM5 antibodies on slices of tumor and healthy tissue 
derived from 16 patients undergoing surgery for GC. We found 
that CLDN4 was strongly expressed also in healthy tissue, while 
CEACAM5 was significantly expressed on tumor derived sam-
ples but not, or to a lesser extent, in healthy mucosa (p=0,0018). 
So, we proceeded using only CECAM5 and we validated the an-
ti-CEACAM5 antibody on patients-derived organoids, confirm-
ing the specificity of the signal expressed in the tumor tissue. In 
the future, the conjugation of ICG with anti-CEACAM5 antibody 
could be an excellent tool to be tested in-vivo and then applied to 
precision surgery during robotic gastrectomy procedures.
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S1

Functional involvement of Epithelial-
to-Mesenchymal Transition in 
cancer initiation
Sarcinelli G.M. 1, Grisard E. 1, Mazzarelli E. 1, Zhang L. 2, 
Camisaschi C. 1, De Simone G. 1, Spaggiari P. 3, Vetrano S. 1, 
Genovese G. 2, Lovisa S. 1

(1) Department of Biomedical Sciences, Humanitas University, 
Pieve Emanuele - Italy, (2) Department of Genitourinary Medical 
Oncology, The University of Texas MD Anderson Cancer Center, 
Houston - United States, (3) Department of Pathology, IRCCS 
Humanitas Research Hospital, Rozzano - Italy

Epithelial-to-Mesenchymal Transition (EMT), an embryonic pro-
gram by which epithelial cells lose their identity and acquire 
mesenchymal features, is relaunched during fibrosis and cancer. 
EMT has been traditionally associated with the generation of fi-
broblasts and with the promotion of metastasis, however there 
has been a novel understanding of the functional role of EMT dur-
ing pathogenic conditions. Specifically, EMT has been identified 
as an injury-induced response of damaged epithelial cells which 
impairs their regenerative potential and orchestrates the inflam-
matory and fibrogenic tissue response. Although the possible in-
volvement of EMT in the initial steps of tumorigenesis has been 
suggested, whether EMT is functionally involved in the initiation 
of cancer arising from chronic inflammatory and fibrotic diseases 
is currently unknown. We have therefore hypothesized that EMT 
could participate in the early phases of inflammation-induced tu-
morigenesis by priming epithelial cells to develop pre-cancerous 
modifications. 
To this aim, we generated novel mouse models of EMT genetic 
inhibition by Twist1 and Snai1 transcription factors inducible con-
ditional deletion in intestinal epithelial cells (EMTicKO mice). Mice 
were subjected to tamoxifen i.p. administration and subsequently 
to AOM/DSS inflammation-induced tumorigenesis protocol and 
AOM-induced carcinogenesis. 
EMTicKO mice display reduced colon tumor multiplicity compared 
to WT in both the AOM/DSS and the AOM-induced cancer mod-
els. Such phenotype is even more pronounced when results are 
analyzed by gender, with the EMTicKO females showing a greater 
reduction in tumor number compared to males. A trending de-
crease in the size of EMTicKO tumors was also observed. EpCAM+ 
cells were sorted from the colon and subjected to whole genome 
sequencing and RNAseq to evaluate genomic alterations and 
transcriptional profile of the WT and cKO tumors. Facs-based im-
munotyping of colon tissues highlighted a significant reduction 
of CD4+Foxp3+PD1+ regulatory T-cells in the EMTicKO compared 
to the WT.
The obtained results indicate an oncogenic role for EMT in in-
testinal malignant transformation. The identification of such role 
in the context of inflammation is of fundamental importance to 
shed light on the mechanisms sustaining cancer development in 
patients with chronic intestinal inflammatory diseases and may 
possibly lead to the identification of an EMT-dependent tissue 
signature useful for risk stratification.

S2

PhActHealth study: sustainable 
and innovative approach for 
secondary prevention – fighting low 
grade chronic inflammation with 
personalized physical activity to put 
out the cardio-oncologic risk

Bianchi F. 1, Biciuffi R. 2, Lucini D. 3, La Verde N. 4, Cona S. 4, 
Barbieri E. 5, Bosisio D. 6, Lucertini F. 5, Catalano V. 7, Guarino 
S. 7, Emili R. 7, Triulzi T. 8, Pupa S. 8, Marano G. 9, Boracchi P. 9, 
Bollati V. 10, Biganzoli E. 9

(1) Department of Biomedical Science for Health, University 
of Milan, Milan - Italy, (2) Department of Biomedical and 
Clinical Sciences, Medical Statistics Unit, "Luigi Sacco" 
University Hospital, University of Milan - Italy, (3) BIOMETRA 
Department, University of Milan, Milan - Italy, (4) Department 
of Oncology, Luigi Sacco Hospital, ASST Fatebenefratelli 
Sacco, Via G.B. Grassi 74, Milan - Italy, (5) Department of 
Biomolecular Sciences, University of Urbino Carlo Bo, Urbino - 
Italy, (6) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (7) Medical Oncology, 
Hospital Santa Maria della Misericordia di Urbino, Urbino - 
Italy, (8) Microenvironment and Biomarkers of Solid Tumors, 
Experimental Oncology Department, Fondazione IRCCS-
Istituto Nazionale dei Tumori, Milan - Italy, (9) Department of 
Biomedical and Clinical Sciences, Medical Statistics Unit, "Luigi 
Sacco" University Hospital, University of Milan, Milan - Italy, 
(10) Epidemiology Unit, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan - Italy

The role of inflammation and host metabolism is becoming in-
creasingly relevant in breast cancer progression. There are clear 
benefits of lifestyle intervention programs focused on exercise, 
metabolic/cardiovascular status, autonomic control, and cancer 
prognosis. In support, we recently evaluated the effects of a per-
sonalised and supervised exercise-based intervention on a large 
number of clinical features, circulating and epigenetic markers 
in a population of healthy subjects (HEBE project). In breast can-
cer patients, evidences on the benefits of physical activity on 
cardio-respiratory aspects and prognosis are mostly referred to 
the adjuvant setting. PhActHealth is a randomized clinical trial 
of non-pharmacological intervention aimed at defining in meas-
urable quantitative terms the health benefits of exercise in the 
pre-surgical/neoadjuvant setting in breast cancer patients. In-
deed, the prescription of physical activity before surgery may 
represent an additional therapeutic option to modulate the im-
munological, metabolic and autonomic systems, improving over-
all exercise capacity and also reducing the aggressiveness of the 
tumour prior to its removal. The study involves the enrolment 
of 126 patients with luminal B or triple-negative breast cancer 
subtypes, who will be randomized into control arm, to receive 
counseling on lifestyle by current guidelines, and into interven-
tion arm to receive the same lifestyle advice and personalized 
pre-rehabilitation aerobic exercise program (3-months) concom-
itant with standard neoadjuvant therapy. Before and after exer-
cise program, all participants will be subjected to: ad hoc lifestyle 
questionnaires, clinical history examination, anthropometric and 
body composition evaluation, autonomic nervous system analy-
sis, and blood, urine and stool sampling for analysis of circulating 
and systemic biomarkers. The primary endpoint is the ratio of ex-
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ercise capacity (Metabolic Equivalent of Task) at peak exercise by 
stress ECG (pre- and post-intervention). Pathological complete 
response (pCR) and ki67 ratio will be evaluated as secondary end-
points. All patients will undergo planned surgical treatment (with 
post-surgical drainage fluid collection for analysis), followed by 
therapeutic treatment according to the standard of care. The re-
sults obtained will make it possible to define the impact on pa-
tients' health and on the aggressiveness of the primary tumour of 
a customised exercise-based lifestyle improvement programme.

S3

Liquid biopsy to implement 
endoscopic colorectal cancer 
screening in patients with Lynch 
syndrome

Boeri M. 1, Zanghì A. 1, Spina G. 1, Nobile M. 1, Segale M. 1, 
Rausa E. 1, Ricci M.T. 1, Ciniselli C.M. 1, Zanutto S. 1, Verderio 
P. 1, Gariboldi M. 1, Sozzi G. 1, Signoroni S. 1, Vitellaro M. 1

(1) Fondazione IRCCS Istituto Nazionale Tumori - Italy

Background: Lynch Syndrome (LS) is a prevalent inherited condi-
tion associated with an elevated risk of colorectal cancer (CRC) 
due to mutations in DNA mismatch repair (MMR) genes, resulting 
in microsatellite instability (MSI). Early endoscopic surveillance 
is critical for LS patients, but the invasiveness of colonoscopies 
can reduce compliance. Therefore, there is a need for a less in-
vasive test that can detect early lesions. We have developed a 
new multiplex digital PCR (dPCR) assay that can detect mutant 
allele frequencies (MAF) as low as 0.01% to analyze MSI in liquid 
biopsies from LS patients. Samples collected alongside colonos-
copy-detected (pre)cancerous lesions exhibited higher MAF for 
the five microsatellites analyzed (BAT26, BAT25, NR24, NR21, and 
Mono27) compared to controls. By combining these markers into 
a blood MSI (bMSI) panel, we were able to distinguish patients 
with lesions with an AUC of 0.8. 
Methods: In the BioLynch study, we plan to enroll approximately 
100 asymptomatic LS patients who will be followed for two years 
to validate the dPCR assay. During this period, patients under-
go three annual colonoscopies (T0, T1, and T2) following spe-
cific guidelines. Blood, urine, and stool samples are collected at 
each colonoscopy. Additionally, patients have blood draws every 
three months to extract cell-free DNA. The stability of the five 
MSI markers is analyzed using the ddPCR Expert Design Assay 
(Bio-Rad) and the ProFlex 2×Flat PCR System (ThermoFisher). 
The MAF will be calculated as the number of mutated copies/µL 
relative to the total number (mutated and wild-type) of copies/µL.
Results: To date, 93 patients have been recruited, consisting of 
40 males and 53 females. All patients have a confirmed diag-
nosis of LS with a germline mutation in one of the MMR genes. 
At the three-month mark, 73 patients have returned for a new 
blood draw, and 34 have returned even at six months. Overall, 
200 plasma samples have been analyzed by dPCR, with no sam-
ples excluded due to technical issues. At baseline, 10 lesions were 
detected by colonoscopy: 7 low-grade dysplasia, 2 high-grade 
dysplasia, and 1 adenocarcinoma. In these patients, a signal was 
detected for the five markers regardless of the type of lesion, 
with mean MAF values ranging from 0.08% for NR21 to 0.51% for 
Mono27.
Conclusions: MSI detection through liquid biopsy is a feasible 
tool that may help stratify patient risk, tailor surveillance pro-
grams, and potentially increase patient compliance.

S4

Analysis of life style/risk factors and 
circulating molecules to improve 
prediction of prostate cancer in men 
undergoing opportunistic screening 
or prostatic biopsy.
Savioli M. 1, Peraldo-Neia C. 1, Ostano P. 1, Mello-Grand M. 1, 
Guana F. 1, Gregnanin I. 1, Dei-Cas M. 2, Paroni R. 2, Brezina S. 
3, Gsur A. 3, Sinopoli A. 4, Zaramella S. 4, Testino N. 4, Oderda 
M. 5, Zitella A. 5, Fiameni C. 5, Naccarati A. 6, Gontero P. 5, 
Chiorino G. 1

(1) Genomics Lab, Fondazione Edo ed Elvo Tempia ONLUS, 
Biella - Italy, (2) Department of Health Sciences, University 
of Milano - Italy, (3) Medical University of Vienna - Austria, 
(4) Department of Urology, Ospedale degli Infermi-ASL-BI, 
Ponderano, Biella - Italy, (5) Division of Urology, Department of 
Surgical Sciences, Molinette Hospital, University of Torino - Italy, 
(6) Italian Institute for Genomic Medicine- IIGM, Torino - Italy

Standard opportunistic screening, based on periodic PSA lev-
el evaluation associated to digital rectal examination (DRE), al-
lows for the identification of prostate cancer (PCa) at an early 
stage. However, it suffers from low accuracy in detecting clini-
cally significant PCa, from over-diagnosis of clinically insignifi-
cant tumors, as well as high rates of useless invasive second level 
investigations (SLI). Thus, the identification of other circulating 
biomarkers, such as miRNAs and sphingolipids, is mandatory to 
improve PCa diagnosis and avoid unnecessary SLI.
Since 2021, we prospectively recruited more than 900 men at 
our Institution and at two Northern Italian hospitals. Most partic-
ipants came from standard opportunistic screening and were fol-
lowed every 6 months for at least four times, tested for PSA and 
underwent DRE. Another group was recruited before diagnostic 
biopsy for PCa suspicion and the last group consisted of men 
with PCa diagnosis undergoing radical prostatectomy. Plasma 
samples were collected and stored at each follow-up and recent 
clinical history, familiarity for cancer and life-style information 
were recorded for each man.
Analysis of the whole cohort with questionnaires (n=904) revealed 
that physical activity is a protective factor for PCa development, 
while comorbidities (cardiac issues, diabetes, hypertension) are 
associated with higher risk, independently of PSA. 4 circulating 
miRNAs (miR-103a-3p, miR-375, miR-5100, let-7a-5p) were ana-
lyzed in the plasma of 760 men by RT-qPCR and the combination 
of PSA with 2 miR ratios significantly increased the ROC AUC of 
PSA alone (0.84), reaching 0.91. The levels of 50 sphingolipids 
were assessed by targeted lipidomics through mass spectrome-
try in a subset of 389, 235 of which underwent SLI. Here PSA is 
not informative (AUC = 0.63) and the addition of miR ratios only 
slightly improved its discrimination power (AUC = 0.69). 10 pe-
nalized logistic regression models were built using a 10-fold cross 
validation approach to select the most informative variables in 
this subgroup: 5 sphingolipid ratios, PSA and age were selected 
10 times and their combination yielded an AUC of 0.78.
Circulating sphingolipids might be a novel class of biomarkers for 
early PCa diagnosis, reducing the number of useless and harmful 
examinations. Their evaluation is ongoing on other 100 plasma 
samples, to strengthen our findings. This pilot study provided 
promising results that could guide tailoring of prostate cancer 
screening.

S5

Identification of plasma microRNA 
ratios for breast cancer detection in 
a nested case-control study within a 
screening setting

Sehovic E. 1, Gregnanin I. 1, Vergini V. 2, Mello Grand M. 1, 
Ostano P. 1, Riggi E. 2, Camussi E. 2, Amoruso A. 3, Segnan N. 
2, Chiorino G. 1, Giordano L. 2, Petracci E. 4

(1) Cancer Genomics Lab, Fondazione Edo ed Elvo Tempia, 
Biella, Italy - Italy, (2) SSD Epidemiologia Screening, CPO-AOU 
Città della Salute e della Scienza di Torino, Turin, Italy - Italy, 
(3) Diagnostic Radiology Unit, Nuovo Ospedale Degli Infermi, 
Ponderano, Italy - Italy, (4) Unit of Biostatistics and Clinical 
Trials, IRCCS Istituto Romagnolo per lo Studio dei Tumori 
(IRST) "Dino Amadori", Meldola, Italy - Italy

Mammographic breast cancer screening is effective in reduc-
ing breast cancer mortality. Nevertheless, several limitations 
are known and developing an alternative and/or complementary 
non-invasive tool able to increase the accuracy of the screening 
process is highly desirable. The objective of this study was to 
identify circulating microRNAs (miR) ratios associated with BC in 
women attending mammography screening to found biomarkers 
able to predict the presence of BC. 
A nested case-control study was conducted within the AN-
DROMEDA cohort (women of age 46-67 attending BC screening 
in northern Italy), where pre-diagnostic plasma samples, informa-
tion on life-styles and common BC risk factors were collected. 
Small RNA sequencing was carried out on plasma samples from 
65 cases and 66 controls. miR-ratios associated with BC were se-
lected by two-sample Wilcoxon test and lasso logistic regression. 
Subsequent assessment by RT-qPCR of the miRs contained in 
the selected miR-ratios was carried out as a platform validation. 
Penalized logistic regression was further applied to candidate 
miR-ratios alone, or in combination with non-molecular factors, 
to build a diagnostic model. A model with seven miR-ratios (miR-
199a-3p_let-7a-5p, miR-26b-5p_miR-142-5p, let-7b-5p_miR-19b-
3p, miR-101-3p_miR-19b-3p, miR-93-5p_miR-19b-3p, let-7a-5p_
miR-22-3p and miR-21-5p_miR-23a-3p), BMI, menopausal status 
(MS), BMI*MS, life-style score and breast density yielded a ROC 
AUC of 0.79 (95% CI: 0.71 – 0.87), with a sensitivity and specific-
ity of 71.9% and 76.6%, respectively. A validation by RT-qPCR on 
an independent set of plasma samples from 32 cases and 127 con-
trols, always nested within the ANDROMEDA cohort, was then 
performed. This validation set included some women that under-
went second level investigation after a suspicious mammograph-
ic reading, and cases with a longer average time between blood 
sampling and diagnosis (25 months in validation set vs. 3 months 
in discovery set). For this reason, biomarkers analysis can be con-
sidered somewhat predictive. This difference could have affect-
ed the applicability of the diagnostic model, but after calibration 
we obtained a significant improvement in discriminatory ability 
(ROC AUC: 0.87).
Biomarkers potentially useful for BC screening measured through 
a widespread and low-cost technique were found within a screen-
ing set.
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S6

Optimization of liquid biopsy 
approaches in ovarian cancer 
suggests tandem CTC/ctDNA 
analysis increases the efficiency of 
disease detection
Cavina B. 1, Corrà S. 1, De Luise M. 1, Lemma S. 1, Coada C. 1, 
Miccio L. 2, Pirone D. 2, Memmolo P. 2, Girolimetti G. 1, Paoli 
D. 1, Collucelli S. 3, De Iaco P. 1, Porcelli A.M. 4, Perrone A.M. 
1, De Biase D. 4, Ferraro P. 2, Gasparre G. 1, Kurelac I. 1

(1) Deptartment of Medical and Surgical Sciences (DIMEC), 
University of Bologna, Bologna - Italy, (2) CNR-ISASI, Institute 
of Applied Sciences and Intelligent Systems “E. Caianiello”, 
Pozzuoli - Italy, (3) Solid Tumor Molecular Pathology Laboratory, 
IRCCS Azienda Ospedaliero-Universitaria, Bologna - Italy, (4) 
Department of Pharmacy and Biotechnology (FABIT), University 
of Bologna, Bologna - Italy

Background: Liquid biopsy (LB) is a promising strategy for de-
tecting and monitoring neoplastic diseases, with circulating tu-
mor cells (CTCs) and circulating tumor DNA (ctDNA) being the 
most common objects of investigation. It is emerging that the 
two analytes are not competing biomarkers, but carry comple-
mentary information. However, up to date, LB studies have been 
mainly focusing on CTC or ctDNA detection separately. The clini-
cal impact of the tandem CTC/ctDNA detection has not yet been 
investigated in ovarian cancer (OC). Moreover, CTC analysis has 
still to be standardized in this context. Thus, we here optimize LB 
strategies in OC, with the aim to define whether tandem CTC/
ctDNA analysis increases the disease detection efficiency.
Methods: For CTC detection, Parsortix and CD45 negative cell 
selection were compared for enrichment efficiency, with sub-
sequent multiple gene expression profiling. For ctDNA, Next 
Generation Sequencing of TP53 coding region was performed. 
The approaches were first optimized by using OC cells spiked in 
healthy donor peripheral blood (PB) and then validated in a subset 
of high grade serous OC (HGSOC) patients (n=8; stage III and 
IV; chemotherapy naive or recurrent prior debulking). We also 
explored the feasibility of a label-free CTC detection approach, 
namely holographic flow cytometry coupled to artificial intelli-
gence (AI) analysis, which relies on morphological rather than 
molecular markers.
Results: When spiked samples were used to compare OC cell en-
richment between CD45 negative selection and Parsortix, similar 
accuracies were obtained, but the latter was more efficient when 
analyzing patient-derived LBs. Multiple gene profiling showed 
relatively low CTC detection rate in patients (25.0%), whereas 
TP53 sequencing identified ctDNA in 62.5% of cases. Interesting-
ly, CTC markers were detected in one patient who was negative 
for ctDNA analysis.
Low CTC detection rate prompted us to explore a novel strat-
egy based on holographic flow cytometry. Various ratios of 
OC-monocyte cell suspensions were analyzed and the system 
identified correct cell species with percentage errors <10%.
Conclusion: Data from our small pilot study suggest ctDNA anal-
ysis is more informative than CTC detection in HGSOC, but tan-
dem ctDNA/CTC analysis still increases disease detection rate. 
We reason low CTC detection efficiency is due to technological 
issues and suggest development of novel approaches, such as 
here tested label-free cytometry.
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T1

A circulating miRNA sequencing 
approach for the prediction of 
cancer risk in kidney transplant 
recipients

Cossu A.M. 1, Tufano R. 2, Iannarone C. 3, Graziano C. 2, 
Bocchetti M. 2, Melisi F. 2, Pasquale L.S. 3, Apicella G. 3, 
Alfieri C. 4, Grandinetti V. 5, Misso G. 3, Zappavigna S. 3, 
Capasso G. 2, Scrima M. 2, Ceccarelli M. 6, Caraglia M. 1, 
Simeoni M. 3

(1) Univeristy of Campania "Luigi Vanvitelli" and BIOGEM 
Institute of Molecular Biology and Genetics, Ariano Irpino - Italy, 
(2) BIOGEM Institute of Molecular Biology and Genetics, Ariano 
Irpino - Italy, (3) University of Campania “Luigi Vanvitelli" - 
Italy, (4) Fondazione Ca' Granda IRCCS, Ospedale Maggiore 
Policlinico, Milan - Italy, (5) IRCCS-Azienda Ospedaliero-
Universitaria di Bologna - Italy, (6) Miller School of Medicine, 
University of Miami and BIOGEM Institute of Molecular Biology 
and Genetics, Ariano Irpino - United States

Post-transplant malignancies are one of the leading causes of 
morbidity, mortality and graft failure in kidney transplant recipi-
ents (KTR). The identification of circulating microRNAs (miRNAs) 
for their stable presence in peripheral serum could be a valid and 
promising tool for diagnosis and prognosis using personalized 
treatment strategies in KTR patients.
We evaluated the expression of circulating miRNAs in KTR to 
identify the presence of early cancer disease and the association 
with neoplasm, which can be employed for the screening of both 
undiagnosed suspected and heathy cases.
Two hundred and seventy-five patients (KTR) were included in 
the observational study. The sample
cohort consisted of three profiles:

1. KTR post-transplanted (post-Tx) without neoplasia.
2  KTR. post-transplanted (post-Tx) with neoplasia at both 5 
and 8 years post-transplant.
3. KTR before transplant (pre-Tx).

Purified RNA samples were collected from 500 μl of KTR serum 
and quantified to prepare Illumina’s TruSeq Small RNA Library. 
Samples were sequenced on Illumina NOVASeq 6000. The
pipeline nf-core/smrnaseq was used to align sequencing data and 
obtain the miRNA counts used for the downstream differential 
expression analyses. The data were aligned with Bowtie1 to ma-
ture miRNA entries from database miRBase by selecting as refer-
ence genome hg38. Differential expression analysis was assessed 
using R package edgeR by fitting a negative binomial generalized
log-linear model to the read counts for each miRNA. Then, miR-
NAs with an absolute log2-fold change value greater or equal to 
1 and p value less than 0.01 were selected as differentially ex-
pressed for each paired comparison. We evaluated the expres-
sion changes of all biological processes enriched by the validated 
targets of up- or down-regulated miRNA expression by enrich-
ment analysis (GSEA).
We identified differentially regulated miRNAs in each profile as 
follows:

Profile 1: 24 different identified miRNA expressions comparing 
post-tx to pre-tx.
Profile 2: 4 identified different miRNA expressions when the 
post-tx. without neoplasia were
compared to the pre.tx.

Profile 3: 22 identified different miRNA expressions when 
comparing post-tx with tumor to post-tx without neoplasia.

Our data provide evidence for deregulations of several circulat-
ing miRNA in KTR patients.
Additional research is needed to validate the identified up-regu-
lated miRNAs: miR.3074.5p,
miR223.3p, miR.210.3p, miR.424.5p, miR193a.5 and their associ-
ation in selected neoplastic cell lines.
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T2

Soluble biomarkers with predictive 
value in metastatic melanoma 
patients treated with anti-PD-1
Porcelli L. 1, De Summa S. 2, Guida M. 3, Marvulli T.M. 2, De 
Risi I. 3, De Palma G. 4, Serratì S. 1, Di Fonte R. 1, Fasano R. 1, 
Azzariti A. 1

(1) Laboratory of Experimental Pharmacology, IRCCS Istituto 
Tumori Giovanni Paolo II, Bari, Italy - Italy, (2) Molecular 
Diagnostics and Pharmacogenetics Unit, IRCCS Istituto 
Tumori Giovanni Paolo II, Bari, Italy - Italy, (3) Rare Tumors and 
Melanoma Unit, IRCCS Istituto Tumori Giovanni Paolo II, Bari, 
Italy - Italy, (4) Institutional Biobank, Experimental Oncology 
and Biobank Management Unit, IRCCS Istituto Tumori Giovanni 
Paolo II, Bari, Italy - Italy

Despite the high response rate to PD-1 blockade therapy in pa-
tients with metastatic melanoma (MM), BRAF wild type or mu-
tant, a significant proportion of them do not respond. The iden-
tification of biomarkers to predict patient response is crucial, 
mainly through non-invasive procedures such as Liquid Biopsy. 
We analysed soluble forms of sPD1, sPD-L1, sLag-3, sCTLA4, 
sCD4, sCD73, and sCD74 in plasma samples of 110 MM patients, 
including non-responders (NRES) (71 patients with progression 
disease plus 5 with disease stability less than six months) and re-
sponders (RES) (13 patients with complete response, 18 with par-
tial response and 3 with SD > 6 months) to investigate a possible 
correlation with clinical characteristics and outcome. The cut-off 
value of each biomarker was calculated through ROC analysis to 
identify the best threshold able to stratify patients according to 
the RECIST clinical response to ICI.
We found that i) none of the biomarkers showed statistically sig-
nificant difference between RES and NRES populations, even 
when considering each group separately (CR, PR, SD, and PD) 
ii) however, strong correlations were observed in RES between 
sPD-L1 and sCTLA-4 amount, and between  sLAG-3 and sCD4 
amount, and in NRES between sPD1 and sLAG-3 amount, and 
sLAG-3 and sCD4 amount; iii) univariate and multivariate Cox 
analyses identified four biomarkers (sPD-L1, sCTLA-4, sCD73, 
and sCD74), along with two patient characteristics, as predictors 
of PFS and OS. Lower concentrations of these biomarkers, ex-
cept for sCD73, which behaved oppositely, were associated with 
lower disease progression and reduced mortality. These factors 
were included in highly relevant risk scores for predicting PFS, 
OS, and melanoma recurrence. The risk scores were calculated 
in a small cohort of MM patients with available clinical histories, 
including NRES, long RES (patients with a prolonged positive 
response to therapy), and RES>PRO (patients whose melanoma 
progressed after an initial positive response). Although the sam-
ple size was small, risk scores of RES>PRO fell within the same 
range as NRES. If confirmed, these data could provide physicians 
with a tool to recommend therapy only to patients likely to show 
a long-lasting response. Thus, we demonstrated that the risk 
scores of circulating biomarkers from the immune status of MM 
patients depict the response to ICI therapy.

T3

Mutated isoforms of the tumor 
suppressor CCDC6 promote PARP 
inhibitors sensitivity in HGSOC cells
Criscuolo D. 1, Russolillo L. 2, Catalano R. 1, Baviello C. 1, 
Varricchio S. 2, Merolla F. 3, Celetti A. 1

(1) Istituto per l'Endocrinologia e l'ìOncologia Sperimentale, 
IEOS, CNR, Napoli - Italy, (2) Università degli Studi, Federico II, 
Napoli - Italy, (3) Università degli Studi del Molise, Campobasso 
- Italy

High-grade serous ovarian cancer (HGSOC), the deadliest gy-
necologic malignancy, accounts for 70-80% of ovarian cancer 
deaths. Treatment with PARP inhibitors (PARPi) is mainly effec-
tive in HGSOCs with defects in genes involved in the homologous 
recombination (HR) DNA DSBs repair mechanisms, including 
but not limited to BRCA1/2 genes. Coiled-coil-domain contain-
ing 6 (CCDC6) is a tumor suppressor gene which participates 
in HR repair by regulating the phosphorylation status of histone 
H2AX at DNA damage sites. We have demonstrated that phys-
ical or functional loss of CCDC6 impairs HR repair and results 
synthetic lethal with PARPi in HGSOC cells, supporting the role 
of CCDC6 as a predictive marker of PARPi sensitivity in HGSOC 
and the potential of targeting CCDC6 to counteract PARPi re-
sistance in these tumors. Interestingly, CCDC6 point-mutations 
(L217P, A226S, P442S) have been identified in about 3% of prima-
ry HGSOC. Therefore, we decided to functionally characterize 
the CCDC6 mutated isoforms in HGSOC cells. In this study, we 
evaluated the biochemical and morphological effects of CCDC6 
mutants on the wild type protein by pull-down experiments and 
immunofluorescence. Moreover, we analyzed the function of 
CCDC6 mutants in the DNA repair by HR-report assays. Finally, 
we evaluated the sensitivity of HGSOC expressing CCDC6 mu-
tant to the PARPi olaparib by cell-titer assay. We found that the 
mutated isoforms of CCDC6 can heterodimerize with the wild-
type protein and influence its intracellular localization by relocat-
ing it predominantly in the cytosol. Moreover, we demonstrated 
that CCDC6 mutants reduce HR repair efficiency suggesting that 
the CCDC6 mutated isoforms act in a dominant negative manner 
with respect to the wild type protein by preventing its transloca-
tion to the nucleus and its function in HR DNA repair process. Ac-
cordingly, the expression of CCDC6 mutated isoforms increases 
olaparib sensitivity in HGSOC cells. Our study indicates that the 
molecular alterations of CCDC6 can act as ‘BRCA like’ muta-
tions, by impairing the CCDC6 nuclear function, making cancer 
cells more sensitive to PARPi olaparib. The evaluation of CCDC6 
protein levels by IHC analysis on HGSOC specimens is currently 
underway. We will evaluate, in addition to protein expression lev-
els, the intracellular distribution of CCDC6 (nucleus > cytosol) in 
order to detect the functional impairment of CCDC6 and expand 
the number of patients who could benefit from treatment with 
PARP inhibitors.

T4

Advancements in Male Breast 
Cancer Treatment through 
Comprehensive Tumor Profiling
Valentini V. 1, Bucalo A. 1, Conti G. 1, Porzio V. 1, Zanna I. 2, 
Calistri D. 3, Cortesi L. 4, D’Amati G. 5, Giannini G. 1, Silvestri 
V. 1, Ottini L. 1

(1) Department of Molecular Medicine, Sapienza University 
of Rome, Rome - Italy, (2) Cancer Risk Factors and Lifestyle 
Epidemiology Unit, Institute for Cancer Research, Prevention 
and Clinical Network (ISPRO), Florence - Italy, (3) Biosciences 
Laboratory, Istituto Scientifico Romagnolo per lo Studio e la 
Cura dei Tumori (IRST) IRCCS, Meldola - Italy, (4) Department 
of Oncology and Haematology, University of Modena and 
Reggio Emilia, Modena - Italy, (5) Department of Radiological, 
Oncological and Anatomo-Pathological Science, Sapienza 
University of Rome, Rome - Italy

The use of tumor profiling has significantly advanced clinical 
oncology. Identifying molecular biomarkers has enabled the 
personalization of cancer treatment, leading to significantly im-
proved outcomes for many types of tumors. Male Breast Cancer 
(MBC) remains relatively obscure, receiving less research atten-
tion than its female counterpart but exhibiting higher mortality 
rates. Additionally, there is a notable lack of data regarding spe-
cific tumor profiles in MBC, which hinders the development of 
tailored treatment strategies. This study aims to address this gap 
by conducting comprehensive molecular profiling of MBCs to 
uncover potential molecular biomarkers that could inform new 
treatment approaches for MBC patients.
We employed the TruSight Oncology 500® panel (Illumina), 
which targets 1.94 Mb of the genome across 523 cancer-relevant 
genes, to characterize somatic variants, Tumor Mutational Bur-
den (TMB), and Microsatellite Instability (MSI) in a cohort of 106 
MBC cases, including those with BRCA1/2 germline pathogenic 
variants. Somatic variants were categorized into Tier I or Tier II 
based on their strong or potential clinical significance, as outlined 
by the COSMIC database. MBCs were further classified based on 
high-TMB (≥10 mutations/Megabase) and high-MSI (≥10% unsta-
ble sites). 
Our analysis revealed 36 Tier I and II somatic variants in 32 
(30.2%) MBC cases, with PIK3CA being the most frequently 
mutated gene, containing clinically actionable alterations in 24 
(22.6%) MBCs. Notably, germline BRCA pathogenic variant car-
riers had a significantly lower frequency of somatic variants than 
non-carriers, suggesting a potential mutually exclusive relation-
ship (p=0.03). Approximately 10% and 12% of MBCs exhibited 
high-TMB and high-MSI values, respectively. Furthermore, high-
TMB MBCs showed a significantly higher proportion of tumor-in-
filtrating lymphocytes (p=0.04).
Our findings underscore the existence of specific subsets of MBC 
characterized by clinically actionable somatic variants, as well as 
elevated levels of TMB and MSI. This highlights the potential of 
comprehensive tumor profiling in identifying predictive biomark-
ers crucial for selecting MBC patients suitable for innovative 
therapeutic interventions, including PIK3CA-targeted therapy 
and immunotherapy.
Study supported by AIRC (IG28775) to LO.

T5

The miRNA-based classifier 
MiROvaR is a potential predictive 
marker for bevacizumab benefit: a 
MITO-MANGO-ENGOT study

Bagnoli M. 1, De Cecco L. 1, Califano D. 2, Russo D. 2, Spina A. 
2, Dipaola I. 1, Paolini B. 1, Lorusso D. 3, Cecere S.C. 2, Scambia 
G. 4, Malaurie E. 5, Alexandre J. 6, Colombo N. 7, Tasca G. 
8, Polano M. 9, Capoluongo E. 10, Arenare L. 2, Perrone F. 2, 
Pignata S. 2, Mezzanzanica D. 1

(1) Fondazione IRCCS Istituto Nazionale dei Tumori, Milan 
- Italy, (2) Istituto Nazionale Tumori IRCCS Fondazione G. 
Pascale, Naples - Italy, (3) Humanitas San Pio X Milano and 
Humanitas University Rozzano - Italy, (4) Fondazione Policlinico 
Universitario Gemelli, Università Cattolica del Sacro Cuore di 
Roma, Rome - Italy, (5) Centre Hospitalier intercommunal de 
Créteil, Créteil - France, (6) Université de Paris Cité, AP-HP 
Cochin Port-Royal, Paris - France, (7) University of Milan-
Bicocca and European Institute of Oncology IRCCS, Milan - Italy, 
(8) Veneto Institute of Oncology IOV - IRCCS, Padua - Italy, (9) 
Centro di Riferimento Oncologico Aviano (PD) - Italy, (10) San 
Giovanni Addolorata Hospital, Rome - Italy

The introduction of PARP inhibitors has greatly changed Ovarian Can-
cer (OC) patients’ journey. Nonetheless, subgroups of patients still 
benefit of Bevacizumab (Bev) particularly those at clinical high risk or 
proficient for BRCA and/or Homologous Recombination. We devel-
oped, and validated, a robust and independent miRNA-based molec-
ular predictor, MiROvaR, successfully identifying OC patients at high 
risk of early relapse. We hypothesize that MiROvaR may contribute 
in refining poor-prognosis patients predicting those who could great-
ly benefit from Bev treatment. Samples used for the analyses were 
from two clinical trials: MITO16A-MANGO-Ov2 (MITO16A), single 
arm including Bev treatment/maintenance in front-line and MITO16B-
MANGO-Ov2-ENGOT-Ov17 (MITO16B), randomized phase III includ-
ing or not Bev treatment/maintenance in platinum sensitive patients 
relapsing after receiving Bev in front-line. RNA from patient enrolled 
in MITO16A (n=197) and MITO16B (n=102 standard arm; n=108 exper-
imental arm) was profiled for miRNA expression (Agilent 8x60K miR-
Base21 version). MiROvaR-Index was derived to classify patients for 
being at high/low risk of relapse and assess association with clinical/
pathological parameters and prognostic/predictive impact. 
The biomarker-evaluable populations comprising 49.5% and 51.7% of 
the enrolled populations of MITO16A and MITO16B respectively had 
representative baseline characteristics and outcomes. In MITO16A, 
MiROvaR confirmed its performance in progression-free survival (PFS). 
Median PFS of patients at high and low risk of relapse were 21 and 32 
months respectively (log-rank p<0.001) and and its performance was 
independent from residual disease and FIGO stage (HR 1.74, 95%CI 
1.131–2.67; P=0.011). In MITO16B, high MiROvaR-Index was predictive 
of a therapeutic advantage with Bev for PFS (Pinteraction=0.0038) but 
not for Overall Survival. Patients with high MiROvaR-Index treated 
with Bev had indeed longer PFS (13 vs. 8 months; log-rank P<0.0001) 
compared to those in control arm. High MiROvaR-Index confirmed 
its prognostic power of early relapse independently of the treatment 
schedule and suggested a predictive potential of Bev response. Based 
on an Artificial Intelligence approach by integrating transcriptomics 
and assessment of homologous recombination status by an academ-
ic genomic assay, we are currently investigating the biological back-
ground on which the robustness of MiROvaR relies. 
Supported by AIRC and Ministry of Health.
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Fatty acid binding protein 3 has 
a role in cachexia induced by 
pancreatic and colon cancers
Palo F. 1, Re Cecconi A. 1, Barone M. 1, Lunardi M. 1, Resovi A. 
2, Belotti D. 2, Garattini G. 2, Piccirillo R. 1

(1) Istituto di ricerche farmacologiche Mario Negri IRCCS, 
Milano - Italy, (2) Istituto di ricerche farmacologiche Mario Negri 
IRCCS, Bergamo - Italy

Cancer cachexia is a lethal syndrome due to loss of muscle mass 
and function occurring in 80% of patients suffering from cancers, 
including pancreatic ductal adenocarcinoma (PDAC) and colon 
adenocarcinoma. Cancer cachexia causes poor quality of life 
and reduces survival in 20-30% of cases. There is an urgent need 
for early biomarkers to identify cancer cachexia in advance and 
to improve patient quality of life. Circulating factors may be re-
sponsible for cancer cachexia. Also Fatty Acid Binding Protein 3 
(FABP3) seems more elevated in patients with cancer cachexia, 
but whether it plays a role in cachexia is unknown. 
Among the tumors that mostly cause body weight loss and mus-
cle depletion in mice as in humans (cachexia), there are colon 
and pancreatic cancers. Interestingly, we found FABP3 increased 
in plasma and tumors of cachectic mice with FC1199 pancreat-
ic cancer or C26 colon adenocarcinoma. Instead, mice bearing 
the colon adenocarcinoma MC38 that does not cause cachexia 
display less FABP3 protein content in their tumors than in C26. 
Similar results were obtained in the cachexia-causing pancreatic 
human cancer cells (MiaPaCa2) with respect to a non-cachectic 
human cell line (AsPc1). Moreover, we found the FABP3 protein 
content increased in muscles of C26 mice. When we analyzed 
FABP3 levels in plasma from healthy subjects and patients with 
PDAC we found again FABP3 increased in the latter and its plas-
ma levels seem to correlate with patient mortality. Finally, we 
observed that FABP3 is able to reduce protein synthesis but not 
degradation in C2C12 cells in vitro, causing atrophy. 
Overall, our data suggest that FABP3 seems to be a signature of 
cachectic tumors. Its increase in plasma of cachectic mice with 
pancreatic and colon cancer may acts as biomarker of cachexia. 
Future studies are necessary to understand the role of FABP3 in 
driving cachexia. 

T7

Detection of circulating metastasis-
initiating cells can predict therapy 
efficacy and prognosis in lung 
cancer patients treated with 
neoadjuvant chemotherapy. 
Leporati R. 1, Murianni F. 1, Beninato T. 1, Miceli R. 1, Iadecola 
S. 1, Martinetti A. 1, Sozzi G. 1, Roz L. 1, Lo Russo G. 1, Bertolini 
G. 2

(1) Fondazione IRCCS Istituto Nazionale dei Tumori, Milan - 
Italy, (2) Milan - Italy

Platinum-based neoadjuvant chemotherapy (pb-NACT) is the pri-
mary approach for locally-advanced non-small cell lung cancer 
(LA-NSCLC). In preclinical models, cisplatin-induced damage ac-
tivates CXCL12/CXCR4 axis, paradoxically leading to the dissem-
ination of CD133+/CXCR4+ metastasis-initiating cells (MICs). Our 
aim was to assess the prognostic significance of CTCs number/
phenotype in LA-NSCLC patients undergoing pb-NACT.
A total of 72 patients were enrolled and blood samples were col-
lected at baseline (T1), post-pb-NACT (T2), and post-surgery (T3). 
CTC analyses have been completed for 45 patients, exploiting 
cryopreserved PBMCs and a marker-independent strategy com-
bining ParsortixÒ and DEPArrayTM technologies. Single CTCs 
were characterized for CXCR4, CD133 and  PDL-1 expression. 
Single cell CNA profile was obtained by LowPass sequencing.
At T1, a higher number of CTCs and in particular of CXCR4+CTCs 
(>5/10ml blood) was associated with a lower Disease Control Rate 
(DCR) (p<0.0001; AUC [CI 95%]: 0.933 [0.693 - 0.991]), short-
er EFS (HR= 6.8, p=0.0001) and OS (HR=3.6, p=0.001). CXCR4 
expression was also assessed in pre-treatment tumor biopsies 
(n=29) by IHC: no correlation was found with CXCR4+CTCs, nor 
association with response to therapy/clinical outcome, indicat-
ing that only CXCR4 detected in CTCs may serve as a predictive 
biomarker. At T2, we observed that subset of circulating MIC 
(>1/10ml blood) was associated with an inferior overall response 
rate (ORR) (p=0.007, AUC [CI 95%]: 0.836 [0.699 - 0.912]) and 
represented a negative prognostic biomarker for OS (HR=8.2, 
p<0.0001), whereas total number of CTC at T2 was not prognos-
tic. Finally, detection of more than one MIC post surgery showed 
a trend toward reduced DFS (n=20 patients, 8.15 vs 29.8 months, 
p=0.000). 
No correlation in PD-L1 expression was found between tissue bi-
opsies and CTCs, but interestingly an  higher frequency of PD-
L1+CTCs at T1 was associated with inferior DCR (p<0.0001) and 
could potentially identify a subgroup of patients who could ben-
efit most from neo-adjuvant immunotherapy.
Specific subsets of CTCs could serve as novel biomarkers for 
assessing the effectiveness of pb-NACT and outcome in LA-NS-
CLC. Specifically, elevated levels of CXCR4+ CTC at baseline 
along with increased MIC post-pb-NACT and post-surgery indi-
cate a suboptimal response to treatment and unfavorable prog-
nostic factors for survival, suggesting the potential need for alter-
native treatments/therapy intensification. 

T8

Multi-omic blood based biomarkers 
for intraductal papillary mucinous 
neoplasms risk stratification
Priori L. 1, Agostini A. 1, Piro G. 1, Nista E. 2, Caggiano A. 
1, Esposito A. 1, Caponigro V. 3, Sommella E. 3, Quero G. 4, 
Alfieri S. 4, Scaglione G. 5, Spallotta F. 6, Corbo V. 7, Tortora 
G. 8, Carbone C. 9

(1) Medical Oncology, Department of Translational Medicine, 
Catholic University of the Sacred Heart, Rome - Italy, (2) CEMAD 
Centro Malattie dell'Apparato Digerente, Medicina Interna 
e Gastroenterologia, Dipartimento di Medicina e Chirurgia 
Traslazionale Fondazione Policlinico Universitario "A. Gemelli" 
IRCCS, Ro - Italy, (3) Department of Pharmacy, University of 
Salerno, Via Giovanni Paolo II, 13284084, Fisciano, SA - Italy, 
(4) Pancreatic Surgery Unit, Gemelli Pancreatic Advanced 
Research Center (CRMPG), Fondazione Policlinico Universitario 
Agostino Gemelli IRCCS, Rome - Italy, (5) Department of 
Anatomic Pathology, Fondazione Policlinico Universitario 
Agostino Gemelli IRCCS, Rome - Italy, (6) Department of Biology 
and Biotechnologies "Charles Darwin", Sapienza University of 
Rome, Rome - Italy, (7) Department of Diagnostics and Public 
Health, University of Verona, 37134, Verona, Italy - Italy, (8) 
Medical Oncology, Department of Medical and Surgical Sciences, 
Fondazione Policlinico Universitario Agostino Gemelli IRCCS, 
Rome - Italy, (9) roma - Italy

IPMN (Intraductal Papillary Mucinous Neoplasms) are cystic ne-
oplasms characterized by mucin production that arise within the 
pancreatic duct system. These lesions have the potential either 
to develop pancreatic ductal adenocarcinoma (PDAC) or remain 
stable without significant changes. As of today, no radiological 
or histological criteria are globally recognized as capable of pre-
dicting the risk of these cysts to develop PDAC. Given that PDAC 
is an extremely lethal disease (5-year survival <8%) with a high re-
currence rate, there is an urgent need to identify new molecular 
markers capable of stratifying cysts with high risk of progression 
from those who will remain indolent over time. 
Here, through a novel aptamer-based approach capable of inter-
rogating over 11.000 proteins simultaneously, we have analyzed 
40 patients’ plasma (26 Indolent IPMN and 14 invasive IPMN) and 
identified more than 200 proteins differentially expressed in our 
samples. Notably, a significant quote of these proteins are en-
zymes involved in lipids and amino acids metabolism, shedding 
light on their relevance in driving disease progression. Finally, in 
order to delve into our data, we performed further metabolom-
ic analysis (LC- MS/GC-MS). This comprehensive approach un-
veiled a distinct metabolic profile distinguishing invasive IPMN 
from indolent ones. Specifically, invasive IPMN exhibited elevat-
ed levels of palmitic acid esters and hydroxybutyrate, key metab-
olites indicative of altered fatty acid degradation. 
In summary, our work has unveiled, for the first time, a unique 
proteomic and metabolic blood-based signature that could help 
to stratify IPMN patients by their metabolic profile without the 
need for surgical intervention and therefore improve current clin-
ical management of IPMN patients.

T9

Immunoregulatory role of 
extracellular vesicles in advanced 
non small cell lung cancer
Ghidotti P. 1, Signorelli D. 2, Proto C. 2, Brambilla M. 2, Pontis 
F. 1, Boeri M. 1, Bussolati B. 3, Grange C. 3, Boselli D. 4, Sozzi G. 
1, Jachetti E. 5, Fortunato O. 1

(1) Epigenomics and Biomarkers of Solid Tumor Unit, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Milan - Italy, (2) Thoracic 
Oncology Unit, Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milan - Italy, (3) Department of Medical Sciences, 
University of Torino, Turin - Italy, (4) Flow cytometry Resource, 
Advanced Cytometry Technical Applications Laboratory 
Facility, San Raffaele Hospital, Milan - Italy, (5) Molecular 
Immunology Unit, Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milan - Italy

Introduction: Tumor PD-L1 is the only predictive biomarker used 
in clinical practice for the use of immune checkpoint inhibitors 
(ICIs) in NSCLC. Extracellular vesicles (EVs) are membrane-limit-
ed particles described as biomarkers for cancer progression and 
as modulators of anticancer immune response. We described 
that high percentage of CD81+ EVs in patients with low PD-L1 ex-
pression treated with ICIs correlated with a better overall sur-
vival and outcome. Here we aimed to evaluate EVs of advanced 
NSCLC patients with low PD-L1 expression to find biomarkers for 
combination therapy (chemotherapy plus ICIs) and to investigate 
their role in the anti-tumor immune response.
Material and Methods: Plasma EVs were isolated using ultra-
centrifuge from responder (R), stable disease (SD) and non re-
sponder (NR) advanced NSCLC patients (n=40) with PDL1<50% 
treated with combination therapy. The response to the treatment 
was evaluated based on the RECIST 1.1 criteria. EV characteriza-
tion was performed following MISEV guidelines. Tetraspanins 
expression was assessed via super resolution microscopy and 
nano-scale flow cytometry. MiRNAs within EVs was evaluated 
by using miRCURY LNA miRNA Focus Panel. Proteomic analysis 
on EVs was done by Tymora Analytical. EV subpopulations were 
sorted through FACS or immune-capture beads.
Results: R-, SD- and NR-EVs were similar in terms of size and 
concentration. Super resolution microscopy revealed a signifi-
cant increase in CD9+ EVs in NR samples. Instead, in nano-scale 
flow cytometry analysis CD81+EpCAM+ and CD63+EpCAM+ 
EVs resulted enriched in R-EVs. Class comparison analysis found 
6 miRNAs differentially represented between the three groups of 
patients. Among them, hsa-mir-142-3p was the most expressed in 
R patients. Preliminary analysis revealed also that miR-142-3p lev-
els were modulated in T cells during their activation. Proteomic 
analysis found 13 proteins upregulated in R-EVs and other 13 pro-
teins in NR-EVs at baseline. Interestingly, 113 proteins changed 
after combination therapy. We successfully isolated EV subpopu-
lations based on CD9 and CD45 expression. 
Conclusions: Our preliminary results showed that R-, SD- and 
NR-EVs are different in terms of tetraspanins, miRNAs and pro-
tein content suggesting a potential use as biomarkers for therapy 
response. Further studies are needed to elucidate the role of EV 
subpopulations in immune response modulation in lung cancer.
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T10

The role of host genetics in the 
modulation of the response to 
immune checkpoint inhibitors in 
advanced non-small cell lung cancer 
patients: preliminary results from a 
real-world, pilot study. 

Esposito M. 1, Noci S. 2, Minnai F. 1, Camboni T. 1, Bareggi C. 
3, Collovà E. 4, Girelli S. 5, Piva S. 5, Farina G. 5, Pagliaro A. 6, 
Toschi L. 6, Sala E. 7, Cortinovis D. 8, Colombo F. 1

(1) Institute for Biomedical Technologies, National Research 
Council, Segrate, Milan - Italy, (2) Department of Experimental 
Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan - Italy, (3) SC Medical Oncology, Fondazione IRCCS 
Ca’ Granda Ospedale Maggiore Policlinico, Milan - Italy, (4) 
Medical Oncology Unit, ASST Ovest Milanese Legnano, Milan 
- Italy, (5) Medical Oncology Unit, Fatebenefratelli Hospital, 
ASST Fatebenefratelli-Sacco, Milan - Italy, (6) Medical 
Oncology & Hematology Unit, IRCCS Humanitas Research 
Hospital, Rozzano, Milan - Italy, (7) SC Medical Oncology, 
Fondazione IRCCS San Gerardo dei Tintori, Monza - Italy, (8) 
SC Medical Oncology, Fondazione IRCCS San Gerardo dei 
Tintori, Monza - Italy / Medical Department University of 
Milano-Bicocca, Milan - Italy

Background and Hypothesis: Immune checkpoint inhibitors 
(ICIs) have improved survival in non-small cell lung cancer (NS-
CLC) patients, yet many patients do not respond to treatment 
or experience severe immune-related adverse events (irAEs). 
Identifying reliable markers for ICI response remains an un-
met clinical need. This study hypothesizes that host genetics 
influence the response to ICIs, contributing to the variability 
in efficacy and toxicity among individuals. Herein, we report 
the results of preliminary analyses carried out on 129 advanced 
NSCLC patients, recruited at six hospitals in Milan area (Italy).
Methods: All NSCLC patients received nivolumab, pembroli-
zumab, or atezolizumab alone in different lines of therapy. 
Genomic DNA was genotyped using Axiom Precision Med-
icine Research Arrays. Raw data were processed with Axiom 
Analysis Suite, and quality checked with PLINK software. HLA 
alleles were imputed using Minimac4 on the Michigan Imputa-
tion Server. Logistic regression analyses, adjusted for age, sex, 
and drug type, were performed with PLINK to identify two- dig-
its HLA alleles associated with irAEs. In detail, we performed 
two analyses, one considering all-grade irAE and the other 
one restricted to severe irAE (G3 and G4), experienced with-
in 24 months of treatment. Overall survival (OS) and progres-
sion-free survival (PFS), at 24 months after ICI therapy start, 
were analyzed using the Cox proportional hazard model in R, 
with the GenAbel package, adjusting for the same covariates.
Results: We found four HLA alleles associated with all-grade 
irAEs (P<0.05). Two different alleles specifically associated 
with severe irAEs (P<0.05). Additionally, eight HLA alleles were 
associated with overall survival (P<0.05). Two of these eight 
(HLA-B*55 and HLA-DQB1*06) were also identified in the PFS 
analysis, together with other six different alleles (P<0.05).

Conclusion: This pilot study identified several HLA molecules 
associated with the response to ICI, both in terms of toxicity 
(irAE occurrence) and efficacy (both OS and PFS) in advanced 
NSCLC patients. These findings highlight the potential of ge-
netic profiling in predicting patient responses to immunother-
apy. We are still recruiting patients and collecting data about 
their irAEs and survival to enlarge our series and perform ad-
ditional and more robust genetic analyses, on both HLA alleles 
and candidate gene polymorphisms, and also genome-wide, to 
identify genetic variants with clinical impact.

T11

IGF2BP3 represents a novel 
circulating biomarker for 
chemotherapy response in Ewing 
sarcoma patients

De Feo A. 1, Mancarella C. 1, Manara M.C. 1, Landuzzi L. 1, 
Ferrari C. 1, Scotlandi K. 1

(1) Laboratory of Experimental Oncology, IRCCS Istituto 
Ortopedico Rizzoli, Via di Barbiano, 1/10, 40136 Bologna - Italy

Ewing sarcoma (EWS) is characterized by extensive intratumor 
heterogeneity, a major feature which limits the efficacy of cur-
rent chemotherapeutic strategies particularly in metastatic dis-
ease. The RNA-binding protein IGF2BP3 acts in the intracellular 
and extracellular compartments participating in the modulation 
of EWS phenotypic heterogeneity and aggressiveness. Here we 
evaluated IGF2BP3 as a possible circulating biomarker in EWS 
patients and its value for prediction of treatment response. 
Plasma was collected from EWS patients before (n= 50) and after 
(n= 40) neoadjuvant chemotherapy, and from healthy donors (n= 
34). Circulating IGF2BP3 in plasma was measured using ELISA as-
say. TC-71 EWS cell line and cellular variants resistant to doxoru-
bicin were employed for in vitro studies. Nude mice injected with 
EWS cells were treated or not with doxorubicin and serum was 
collected at the time of sacrifice. ELISA assay was used to meas-
ure IGF2BP3 levels in cell supernatants from EWS cells exposed 
to doxorubicin and in EWS bearing mice serum. 
IGF2BP3 was detectable in human plasma and its concentra-
tion was higher in EWS patients compared to healthy controls. 
Circulating levels of IGF2BP3 were heterogeneous among EWS 
patients and the expression of IGF2BP3 significantly decreased 
in patients treated with neoadjuvant chemotherapy. As confir-
mation, in vitro, doxorubicin treatment determined a decrease of 
secreted IGF2BP3 in EWS cells while there was no variation in 
terms of secreted IGF2BP3 in the resistant variants. EWS bearing 
mice treated with doxorubicin, displaying a significantly reduced 
extrapulmonary metastasis load compared to untreated control 
mice, showed significantly decreased levels of circulating IGF-
2BP3 in the blood compared to untreated controls. 
In conclusion, our evidence suggests that IGF2BP3 might repre-
sent a valuable circulating biomarker in monitoring EWS response 
to chemotherapeutics and disease progression.
 Funding: The research leading to these results has received fund-
ing from AIRC under IG 2019-ID. 22805 project—PI Scotlandi Ka-
tia.

T12

Sensitive tumor detection and 
accurate subtype classification 
using low-pass whole methylome 
sequencing of plasma DNA

Paoli M. 1, Galardi F. 2, Nardone A. 2, Biagioni C. 2, Romagnoli 
D. 2, Migliaccio I. 2, Moretti E. 2, Malorni L. 2, Biganzoli L. 2, 
Demichelis F. 1, Benelli M. 3

(1) Department of Cellular, Computational and Integrative 
Biology (CIBIO), University of Trento, Trento - Italy, (2) 
Department of Medical Oncology, Hospital of Prato, Azienda 
USL Toscana Centro, Prato - Italy, (3) Department of 
Experimental and Clinical Biomedical Sciences, University of 
Florence, Firenze - Italy

The assessment of cell-free tumor DNA in the bloodstream of 
cancer patients (circulating tumor DNA, ctDNA) is becoming 
critical for the clinical management of oncological patients. The 
presence and quantity of ctDNA (Tumor Content, TC) have been 
demonstrated to be prognostically relevant and correlated with 
early progression in numerous cancers, including breast cancer 
(BC). A well-established tumor-agnostic approach for assessing 
TC involves analyzing Copy Number Alterations (CNA) through 
low-pass whole-genome sequencing using ichorCNA. Despite its 
advantages over other common methods, the typical lower limit 
of TC detection of 3% renders it unsuitable for applications such 
as longitudinal monitoring, where detecting TC during the initial 
cycles of treatment is crucial, especially for early metastatic lines.
Here, we introduce a cost-effective and robust strategy that of-
fers both detection and quantification of TC and accurate estima-
tion of phenotypic subtype in circulation within a single approach. 
Our approach is based on the analysis of low-pass (0.5-1X) Whole 
Genome Bisulfite Sequencing (lpWGBS), utilizing a novel compu-
tational tool called METER (DNA-MEthylome AnalysER). METER 
comprises three modules: METER-quant, for TC measurement; 
METER-detect, for identifying the presence or absence of ctD-
NA; and METER-subtype, for inferring molecular subtype. Each 
module relies on task-specific informative Differentially Meth-
ylated Regions and Sites, precomputed from publicly available 
datasets. To assess METER's performance, we generated a lp-
WGBS dataset comprising 124 plasma samples from 59 patients 
with metastatic BC. 
When applied to plasma methylomes, METER-quant provided 
highly concordant estimates compared to the state-of-the-art 
tool ichorCNA (R>0.90, p<1e-50). Considering samples unde-
tected by ichorCNA, METER-detect identified tumor signals in 
almost half of them while maintaining a FDR<5%. METER-sub-
type exhibited an accuracy of 0.94 (CI=0.83-0.99) in correctly 
classifying ER status for samples with TC>5%. Notably, METER 
provided clinically relevant predictions, underscored by associ-
ations with relevant prognostic factors, robust correlation with 
matched circulating tumor cells, and highly correlated with pa-
tients’ outcomes in challenging scenarios as TC<3% (undetected 
by ichorCNA).
In summary, our strategy offers comprehensive and sensitive 
analysis of plasma samples, serving as a valuable yet cost-effec-
tive precision oncology tool.
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Circulating Tumor DNA as a 
valuable biomarker for Head and 
Neck Cancer
Piemontese M. 1, Paracchini L. 2, Mannarino L. 2, Lorini L. 
3, Resteghini C. 3, Gurizzan C. 3, Zadro R. 1, Mercante G. 4, 
Fiamengo B. 5, Marchini S. 2, Bossi P. 3

(1) Laboratory of Cancer Pharmacology, IRCCS Humanitas 
research Hospital, Rozzano - Italy, (2) Biomedical Sciences 
Department, Humanitas University, Pieve Emanuele - Italy, (3) 
Oncology and Hematology Unit, IRCCS Humanitas Research 
Hospital, Rozzano - Italy, (4) Otorhinolaryngology Unit, IRCCS 
Humanitas Research Hospital, Rozzano - Italy, (5) Pathology 
Unit, IRCCS Humanitas Research Hospital, Rozzano - Italy

Introduction: Head and neck cancers (HNC) encompass a wide 
variety of rare tumours characterized by a great heterogeneity, 
whose diagnosis is based on the tissue biopsy. However, this clini-
cal approach may overlook crucial molecular signatures and does 
not allow to evaluate minimal residual disease after surgical re-
moval or radiation therapy. 
In this frame, the quantification of circulating tumor DNA (ctDNA) 
has emerged as a potential supplement to tissue analysis to fol-
low disease progression and therapy response. 
Materials and methods: For this study, blood samples taken at 
the diagnosis from 11 patients with locally advanced or metastatic 
HNC were examined with a tumor-agnostic approach. 
Circulating-free DNA (cfDNA) was isolated and purified from 
plasma (Maxwell, Promega). Subsequently, 5-20 ng was used to 
prepare shallow whole genome sequencing libraries (KAPA Hy-
perPlus, Roche). After barcoding procedure, these libraries were 
sequenced on Illumina Nextseq550 platform to reach an average 
coverage 0.5X. Tumor Fraction (TF) percentage, defined as the 
percentage of ctDNA on the total amount of cfDNA, was calcu-
lated and the genomic regions affected of copy number altera-
tions (CNAs) were identified using ichorCNA.
Results: Our cohort consists of 11 patients: 5 of them were diag-
nosed with oropharyngeal cancer and 6 with salivary gland tu-
mor. For each one at least 5 ml of plasma collected at the time of 
diagnosis were available. 
TF was detected in all examined plasma samples (limit of detec-
tion:1%) with a percentage ranging from 4.2% to 48.87%. Interest-
ingly, the value of TF was associated with disease burden, as its 
higher values were detected in plasma of patients with advanced 
head and neck cancers. Indeed, in locally disease the range was 
1,2%-4,9%, while in advanced stages TF range was between 8,4% 
and 48,8%.
Conclusions: In this proof-of-principle study, we demonstrated 
the possibility to detect ctDNA in plasma samples derived from 
HNC patients. In addition, thanks to its ability to mirror the tumor 
burden, TF value emerges as a promising biomarker and, after 
further investigations, it could become a valuable tool for clini-
cians in the disease management.

T14

Identification of a circulating serum 
miRNA signature as a predictive 
biomarker and potential therapeutic 
target in diffuse large B-cell 
lymphoma.
Regazzo G. 1, Vari G. 1, Marchesi F. 2, Sacconi A. 3, Palombi F. 
2, Novello M. 4, Papa E. 2, Mengarelli A. 2, Rizzo M.G. 1

(1) IRCCS Regina Elena National Cancer Institute, Translational 
Oncology Research Unit, Rome - Italy, (2) IRCCS Regina Elena 
National Cancer Institute, Hematology Unit, Rome - Italy, (3) 
IRCCS Regina Elena National Cancer Institute, Biostatistics 
and Bioinformatics Unit, Rome - Italy, (4) IRCCS Regina Elena 
National Cancer Institute, Pathology Unit, Rome - Italy

Diffuse large B-cell lymphoma (DLBCL) is an aggressive hemato-
logical malignancy. Despite the R-CHOP immunochemotherapy, 
≈35% of patients are refractory/relapsing. Among the prognostic 
factors there are genomic alterations and gene expression pro-
files, which define the activated B-cell-like (ABC) and germinal 
centre B-cell-like (GCB) cell-of-origin (COO) subtypes. However, 
none of these indicators can entirely predict treatment response. 
Thus, the identification of new prognostic biomarkers that might 
complement those currently in use, is demanding.
MiRNAs, small non-coding RNAs with an epigenetic function, im-
pact on several cancer processes including drug resistance. They 
are deregulated both in tumour tissues and patient blood. We 
previously identified the serum miR-22-3p as a circulating prog-
nostic biomarker being correlated with progression-free survival 
(PFS), independently from other prognostic factors, and differ-
entially expressed in refractory vs responding subjects. Howev-
er, a signature of miRNAs, rather than a single microRNA, may 
represent a more reliable biomarker and a better mirror of the 
complexity of the disease. 
In this study we identified, by a genome-wide approach, a circu-
lating three-miRNA signature as non-invasive predictive biomark-
er differentially expressed in serum of refractory vs responsive 
DLBCL patients. Additionally, by Roc curve analysis, we found 
that the combination of these three miRNAs has a better predic-
tive performance than the single signature members. Moreover, 
the serum signature expression is correlated to PFS. Investigat-
ing the role of the identified miRNAs in the biology of DLBCL, 
we found that their overexpression induced a proliferation and 
viability decrease in the GCB-COO DLBCL but not in ABC sub-
type. Our data suggest that the role of the signature depends 
both on the COO and the genetic tumor context. Moreover, by 
in silico analysis, we found novel direct targets of each miRNA of 
the signature. Of note, all of them belong to a protein interaction 
network which is related to the redox homeostasis, frequently al-
tered in DLBCL, and reported to impact on tumor cell survival 
and response to treatment. 
Altogether, these data show the potential value of a restricted 
miRNA signature as non-invasive predictive biomarker in DLBCL. 
Moreover, its impact on biological pathways frequently altered in 
this malignancy suggest its potential application for miRNA-based 
therapeutic approaches, particularly in the GCB-DLBCL subtype.

T15

Evaluation of circulating microRNAs 
as predictive biomarkers in 
advanced melanoma patients
Durante G. 1, Comito F. 2, Roncarati R. 3, Pace I. 1, Soru A. 1, 
Dika E. 4, Ardizzoni A. 4, Ferracin M. 4

(1) Department of Medical and Surgical Sciences (DIMEC), 
University of Bologna - Italy, (2) IRCCS Azienda Ospedaliero-
Universitaria di Bologna - Italy, (3) Istituto di Genetica 
Molecolare "Luigi Luca Cavalli-Sforza" - Consiglio Nazionale 
delle Ricerce (CNR) - Italy, (4) Department of Medical and 
Surgical Sciences (DIMEC), University of Bologna; IRCCS 
Azienda Ospedaliero-Universitaria di Bologna - Italy

Cutaneous melanoma is the deadliest form of skin cancer, and 
its incidence has been constantly rising over the last few dec-
ades. The use of immune checkpoint inhibitors (ICIs) and tar-
geted therapies, also in the adjuvant setting, has significantly 
improved the survival of melanoma patients. Despite the signif-
icant improvements in advanced melanoma therapy, there is still 
a pressing need for biomarkers that can predict patient response 
and prognosis. For this reason, it is of great importance to iden-
tify biomarkers that could predict tumor relapse and response 
to therapies or associated with patient prognosis. Among the 
most promising biomarkers assessable in peripheral blood there 
are circulating microRNAs (miRNAs). Aim of this study was to in-
vestigate the circulating miRNome of high-risk stage III patients 
who underwent potentially curative surgical resection. We col-
lected blood samples after tumor surgical resection and before 
the beginning of adjuvant therapy and obtained the circulating 
miRNome using small-RNA sequencing of 22 patient, of whom 11 
who relapsed. We compared the miRNA profile at the baseline of 
patients who relapsed after adjuvant therapy and patients who 
did not relapse. Among the miRNAs associated with relapse, we 
demonstrated that the circulating miR-125b-5p levels are signif-
icantly associated with time-to-relapse (TTR) and significantly 
higher in non-relapse patients (specificity 100%, sensitivity 67%). 
We validated this finding in a larger group of patients. Our find-
ings support the use of circulating miRNA quantification to iden-
tify surgically resected, stage III melanoma patients at higher risk 
of relapse.

T16

Evaluation of CD39, CD73, and 
CD38 as biomarkers to monitor 
the response to Mogamulizumab 
therapy in patients with Sézary 
Syndrome
Yakymiv Y. 1, Marchisio S. 1, Ortolan E. 1, Lin L. 1, Casu R. 1, 
Giuliano E. 1, Senetta R. 2, Ponti R. 3, Marega L. 3, Roccuzzo G. 
3, Quaglino P. 3, Funaro A. 1

(1) Laboratory of Immunogenetics, Department of Medical 
Sciences, University of Torino, Torino - Italy, (2) Patology Unit, 
Department of Medical Sciences, University of Torino, Torino - 
Italy, (3) Dermatologic Clinic, Department of Medical Sciences, 
University of Torino, Torino - Italy

Sèzary Syndrome (SS) is an aggressive leukemic cutaneous T-cell 
lymphoma. The anti-CCR4 monoclonal antibody Mogamuli-
zumab (Moga) increased progression-free survival in advanced/
refractory SS, though patients still ultimately progress. We and 
others documented abnormal expression of CD39, CD73 and 
CD38 ectoenzymes in CD4+ T-cells in selected subgroups of SS 
patients. Here, we longitudinally explored the expression of these 
ectoenzymes in circulating CD4+ T cells from twelve patients 
with relapsed/refractory SS under treatment with Moga. Patients 
were prospectively followed up for more than two years (median 
duration of treatment 13.5 months, range 1-34 months). Ten out of 
twelve (83.3%) patients showed early complete response in the 
blood and partial (8/12, 66.6%) or near complete response (2/12, 
16.6%) in the skin. Two patients (2/12, 16.6%) showed no blood 
or skin response to Moga. Flow cytometry analysis highlighted 
that the clinical response was accompanied by a rapid and re-
markable increase in CD38 expression in the residual circulating 
CD4+ T cells, as well as in CD8+ T cells. Moreover, in six patients 
carrying the homozygous G/G or heterozygous A/G ENTPD1 SNP 
rs10748643 genotypes, permissive to CD39 overexpression in T 
cells, CD38 increase was paralleled by rapid reduction/loss of 
CD39. Notably, in one patient carrying the A/A genotype, with 
low CD39 and high CD73 expression at the baseline, response to 
treatment was characterized by reduction of CD73 expression. 
The two patients who didn’t respond to Moga showed no varia-
tion in CD38 or CD39 expression, while in one of those patients, 
carrying the AA genotype, the expression of CD73 increased.  
Noteworthy, Moga enhanced CD38 in responding patients, and 
dampened CD39 only in patients with the permissive CD39 gen-
otypes (G/G; A/G), but not in those with the A/A genotype. Skin 
progression during treatment in two responders was associated 
with a concomitant increase of CD39 and simultaneous decrease 
of CD38 in residual circulating CD4+ T cells, without evidence 
of blood relapse. These preliminary results suggest that partial 
or complete response to Moga was paralleled by reduced CD39 
only in SS patients with proficient (GG/AG) CD39 genotypes, 
or reduced CD73 and increased CD38 expression. By converse, 
disease progression was associated to an opposite modulation 
of these markers, hinting at the potential clinical utility of CD38, 
CD39 and CD73 as markers to monitor patients' response to 
Moga therapy. 
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1H-NMR metabolic signatures 
associated with overall survival 
in metastatic melanoma patients 
treated with immune checkpoint 
inhibitors: real-life evidence from 
the Istituto Nazionale Tumori IRCCS 
Fondazione Pascale, Napoli, Italy
Costantini S. 1, Madonna G. 2, Capone M. 2, Di Gennaro 
E. 3, Bagnara P. 1, Renza F. 1, Romanelli M. 2, Ingenito M. 2, 
Simeone E. 2, Ciliberto G. 4, Ascierto P.A. 2, Budillon A. 5

(1) Experimental Pharmacology, Istituto Nazionale Tumori—
IRCCS—Fondazione G. Pascale, 80131 Naples, Italy - Italy, 
(2) Melanoma, Cancer Immunotherapy and Development 
Therapeutics Unit, Istituto Nazionale Tumori—IRCCS—
Fondazione G. Pascale, 80131 Naples, Italy - Italy, (3) 
Experimental Pharmacology Unit, Laboratori Mercogliano, 
Istituto Nazionale Tumori - IRCCS -Fondazione G. Pascale, 
80131 Napoli, Italy - Italy, (4) IRCCS National Cancer Istituto 
Regina Elena, 00144 Roma, Italy - Italy, (5) Scientific Directorate, 
Istituto Nazionale Tumori—IRCCS—Fondazione G. Pascale, 
80131 Napoli, Italy - Italy

Immune checkpoint inhibitors (ICI), such anti-CTLA-4 and an-
ti-PD-1 agents, have improved the prognosis of metastatic mela-
noma patients. However, a subset of patients develops resistance 
to these treatments, leading to a poorer prognosis. Hence, there is 
an urgent need to identify potential biomarkers to determine the 
optimal treatment strategy for patients with metastatic melanoma.
A retrospective single-center study was carried out in patients 
with stage IV metastatic melanoma, treated with anti-CTL4 and/
or anti-PD-1 in the first line setting. Patients were subdivided 
in good and poor outcome response according to 1-year over-
all survival (OS): ≥ 1 year (Long-Term) and < 1 year (Short-term). 
Peripheral blood metabolomics was performed on plasma from 
132 patients by 600 MHz NMR spectroscopy. Enriched function-
al analysis was conducted to identify the metabolic pathways in 
which significant metabolites were involved.   
Sparse partial least squares discriminant analysis (sPLS-DA) and 
loading plots derived from the analysis of metabolomics profiles 
of samples collected prior to ICI treatments revealed significantly 
different levels of metabolites between the Long-Term and Short-
Term groups. In detail, the Short-Term group exhibited elevated 
lactate levels alongside lower levels of ATP, formate, glucose and 
certain amino acids. Furthermore, the levels of lactate, tryptophan 
and valine were identified as significant predictors of overall sur-
vival (OS), while tryptophan was found to correlate with treatment 
response across all patient group.
Finally, to ascertain whether certain metabolites can predict the 
response to specific ICI drugs, we are analyzing the metabolo-
mic profile of patients considering the treatment they have un-
dergone and therefore we are stratifying patients into three sub-
groups: those treated with ipilimumab alone, nivolumab alone, or 
a combination of ipilimumab and nivolumab.
Overall, this exploratory study highlights a robust correlation 
between the pre-treatment levels of certain metabolites and OS 
in patients with stage IV metastatic melanoma, undergoing first-
line treatment with anti-CTL4 and/or anti-PD-1 agents, and the 
potential of these molecules in predicting outcomes and shaping 
personalized management and treatment approaches.

T18

Loss of Interleukin-8 by the tumor 
immune infiltrate as a possible 
marker of primary resistance to 
immunotherapy in a landscape of 
hypermutation
Bazzichetto C. 1, Conciatori F. 1, Zen V. 2, Cingarlini S. 
2, Mafficini A. 2, Luchini C. 2, Reni A. 2, Borghesani M. 2, 
Trevisani E. 2, Pavarani M. 2, Zecchetto C. 2, Fiorini L. 2, Oliani 
C. 3, Scarpa A. 2, Milella M. 2

(1) Preclinical Model and New Therapeutic Agents, IRCCS 
Regina Elena National Cancer Institute, Rome - Italy, (2) Section 
of Innovation Biomedicine - Oncology Area, Department of 
Engineering for Innovation Medicine, University of Verona 
and Division of Oncology, Verona - Italy, (3) Medical Oncology, 
AULSS 5 Polesana, Santa Maria Della Misericordia Hospital, 
Rovigo - Italy

Introduction: Muir-Torre syndrome (MTS) is an autosomal-dom-
inant genodermatosis considered a variant of Lynch syndrome 
(LS), which is associated with an increased risk of developing can-
cer. Both the syndromes are characterized by the presence of de-
fects in mismatch repair (MMR) genes (e.g. MLH1, MSH2, MSH6, 
PMS2) resulting in microsatellite instability (MSI) and hence, high 
mutational rate that accounts for elective sensitivity to immuno-
therapy with checkpoint inhibitors. However, up to 30% of MMR 
deficient patients experience refractoriness to treatment.
Results: This case report describes a patient affected by a gastric 
cancer developed during a complete metabolic response under 
checkpoint inhibitors immunotherapy treatment, to treat the re-
currence of a previous duodenal neoplasm. Both tumors exhibit 
high Tumor Mutational Burden and MSI. Deregulation of TGFB2 
axis and absence of CD11c-positive dendritic cells in tumor mi-
croenvironment, together with the loss of interleukin (IL)-8 ex-
pression in tumor-associated macrophages, represent intriguing 
findings in this LS-related immunorefractory neoplasia. 
Conclusion: A comprehensive evaluation of the genetic features 
of tumor cells together with assessment of the intratumoral im-
mune infiltrate may provide insights into the heterogeneous 
mechanisms of resistance to immunotherapy with checkpoint 
inhibitors.
 
 

T19

miR-30e-3p/CXCL3 axis predicts 
early tumor escape in sorafenib-
treated HCC patients
Vianello C. 1, Leoni I. 1, Galvani G. 1, Monti E. 1, Marinelli S. 2, 
Marisi G. 3, Casadei Gardini A. 4, Foschi G.F. 5, Giovannini C. 
2, Piscaglia F. 2, Negrini M. 6, Stefanelli C. 1, Gramantieri L. 2, 
Fornari F. 1

(1) Department for Life Quality Studies, University of Bologna, 
47921, Rimini, Italy - Italy, (2) Division of Internal Medicine, 
Hepatobiliary and Immunoallergic Diseases, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, 40138, Bologna, Italy - Italy, 
(3) Biosciences Laboratory, Istituto di Ricovero e Cura a Carattere 
Scientifico di Natura Pubblica, Istituto Romagnolo per lo Studio dei 
Tumori "Dino Amadori", 47014, Meldola, Italy - Italy, (4) Department 
of Oncology, Vita-Salute San Raffaele University, IRCCS San 
Raffaele Scientific Institute Hospital, 20132, Milan, Italy - Italy, 
(5) Department of Internal Medicine, Degli Infermi Hospital, 
AUSL Romagna, 48018, Faenza, Italy - Italy, (6) Department of 
Morphology, Surgery and Experimental Medicine, University of 
Ferrara, 44100, Ferrara, Italy di Bologna, 40138, Bologna Italy - Italy

Introduction: Curative treatment options for hepatocellular carci-
noma (HCC) remain largely limited to a minority of patients iden-
tified at early disease stages. Immunotherapy and Tyrosine Kinase 
Inhibitors (sorafenib and lenvatinib) represent the first-line treat-
ments in advanced cases. Despite immunotherapy has revolution-
ized HCC treatment, only a minority of patients show a prolonged 
response. The identification of biomarkers predictive of drug re-
sponse or early tumor escape remains an unsolved clinical need. 
MicroRNAs and chemokines are pivotal players in the progression 
and development of drug resistance in HCC. We previously report-
ed higher miR-30e-3p levels in non-responder patients undergoing 
sorafenib treatment. Here, we aimed at identifying novel miR-30e-
3p targets involved in sorafenib response and, at the same time, 
representing biomarkers of treatment response.
Materials and Methods: Serum and tissue miR-30e-3p and 
CXCL3 levels were analyzed by qPCR analysis in HCC patients 
and DEN-HCC rats. Functional analysis and luciferase reporter 
assay assessed CXCL3 targeting by miR-30e-3p in HCC cell lines. 
ELISA assay evaluated serum CXCL3 levels in sorafenib-treated 
HCC patients. Statistical analysis was performed to investigate 
clinicopathological associations.
Results and discussion: CXCL3 resulted upregulated in human 
and rat HCCs and showed a direct correlation with CXCR2 recep-
tor and a negative one with miR-30e-3p. Functional analysis and 
luciferase reporter assay demonstrated CXCL3 targeting by miR-
30e-3p in HCC cell lines. In the HCC rat model, higher CXCL3 tis-
sue levels correlated with sorafenib resistance, showing a negative 
correlation with apoptotic markers and tumor suppressor genes 
and a positive one with tumor size. Before treatment, lower CXCL3 
levels associated with microvascular invasion in human HCCs. At 
two-month follow-up, higher CXCL3 and miR-30e-3p levels were 
observed in blood samples of non-responder patients. Moreover, 
CXCL3 levels inversely correlated with days of treatment and pos-
itively correlated with neutrophil count whereas miR-30e-3p pos-
itively correlated with alfa-fetoprotein. CXCL3 and miR-30e-3p 
showed a promising predictive potential at the ROC curve analysis. 
Conclusion: CXCL3 is a novel miR-30e-3p target in HCC and is in-
volved in sorafenib resistance. If validated in larger cohorts, CXCL3 
and miR-30e-3p represent promising circulating biomarkers of early 
tumor escape in advanced HCCs receiving sorafenib treatment.

T20

The prognostic value of the 
circulating-tumor DNA in advanced 
stages ovarian cancer: experience 
from MITO-16a/MANGO-OV2a/ 
clinical trial
Paracchini L. 1, Arenare L. 2, Mannarino L. 1, Riva F. 3, Scambia 
G. 4, Pisano C. 2, Ferrero A. 5, Chiodini P. 6, Califano D. 7, 
Lorusso D. 8, Pignata S. 2, D’Incalci M. 1, Marchini S. 9

(1) Humanitas University and IRCCS Humanitas Research 
Hospital, Milan - Italy, (2) Istituto Nazionale Tumori IRCCS, 
Fondazione G. Pascale, Naples - Italy, (3) Humanitas University, 
Milan - Italy, (4) Fondazione Policlinico Universitario Agostino 
Gemelli IRCCS and Università Cattolica del Sacro Cuore, Rome 
- Italy, (5) Mauriziano Hospital and University of Turin, Turin - 
Italy, (6) Università degli Studi della Campania Luigi Vanvitelli, 
Naples - Italy, (7) Istituto Nazionale Tumori IRCCS e Fondazione 
G. Pascale, Naples, - Italy, (8) Humanitas San Pio X, Milan - Italy, 
(9) IRCCS Humanitas Research Hospital, Milan - Italy

Background: Epithelial ovarian cancer is a highly deadly, complex 
and heterogeneous disease. Despite in the last decades large ef-
forts have been focused on the identification of molecular bio-
markers with predictive and prognostic relevance, to date none 
of these is used in the clinical practice. In this scenario, the use 
of liquid biopsy, and in particular the analysis of circulating tumor 
DNA (ctDNA) could be considered as an achievable strategy to 
assess the prognostic role of ctDNA at the time of diagnosis and 
to infer the dynamic changes of tumor clonal architecture over 
the time.
Material and methods: 172 eligible patients enrolled with the 
frame of the MITO-16A/MaNGO-OV2A (EUDRACT number: 
NCT01706120) clinical trial, for whom plasma sample was col-
lected before chemotherapy, were selected for the study. For 
each plasma sample, circulating-free DNA (cfDNA) was purified 
and an untargeted shallow whole genome sequencing libraries 
prepared (HyperPlus, Roche). Libraries were sequenced (Illumina 
Sequencing System Platform, mean coverage 0.5X) and ichorCN 
algorithm (Adalsteinsson et al., Nature Communication) was used 
to infer the amount of ctDNA (Tumor Fraction, TF), as described 
by Paracchini et al., Clinical Cancer Research.
Results: In 168 out of 172 plasma samples analyzed, the TF was de-
tectable and it ranged from 2.4% to 47%. To assess the prognos-
tic relevance of ctDNA, TF percentages were initially correlated 
using Cox-model univariate analysis with patients’ overall survival 
(OS) and Progression-Free Survival (PFS). Results indicate a sig-
nificant association of TF levels with both OS and PFS (p<0.001). 
The prognostic relevance of TF was also confirmed in multivar-
iate analysis, where, considering CA-125, residual tumor, stage 
of disease, histology and age as co-variables, TF maintained its 
statistical significance in PFS (HR = 2.1, CI 95%, p-value < 0.003).
Conclusion: These preliminary results confirm:
•	 liquid biopsy as a feasible approach to intercept the total 

amount of ctDNA (Tumor Fraction) in plasma samples
•	 TF levels calculated before chemotherapy treatment is a 

prognostic factor for advanced stages epithelial ovarian can-
cer patients

* L. Paracchini and L. Arenare are co first authors
± S. Pignata and M. D’Incalci are both corresponding authors
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Fungi, viruses and functions of gut 
microbiota predict immunotherapy 
response in cutaneous and mucosal 
melanoma patients

Iebba V. 1

(1) Trieste - Italy

Introduction: Over the past decade, accumulating evidence 
points to the clinical impact of the intestinal microbiota on thera-
peutic outcome of immune checkpoint inhibitors (ICI). Although 
specific fecal bacterial species have been associated with bene-
ficial responses in meta-analyses, no clear consensus exists on a 
bacterial, fungal or viral fingerprint identifying responsiveness to 
immunotherapy in melanoma patients. 
Materials and Methods: We analyzed seven different cohorts of 
fecal shotgun metagenomes from cutaneous melanoma patients 
(n=407) retrieved from the literature and added a new cohort 
of mucosal melanoma patients (n=33) aiming at disentangling, 
through dedicated bioinformatic pipelines and machine-learn-
ing analyses, the microbial signatures of non-responders (NR) 
or responders (R) to ICI. In addition to taxonomical recognition, 
bacterial genes and pathways were taken into account to build a 
predictive model. Ecosystem networks in responders and non-re-
sponders to ICI and detected patterns of microbial species were 
employed to perceive an individualized predicting diagnostic 
tool. 
Results: Employing dedicated bioinformatic pipelines, we found 
458 bacterial, 180 fungal and 75 viral species, along with 384 
bacterial pathways. Using a leave-one-dataset-out (LODO) and 
random forest machine learning algorithm, we were able to find 
robust fecal microbial signatures, especially fungi and viruses, 
able to predict the NR status (OS and PFS), with averaged ar-
ea-under-curve (AUC) values ranging from 0.75 to 0.88. Using 
both genetic and pathway bacterial signatures, AUC value was 
raised leading to an averaged AUC of 0.92 for a specific subset of 
microbes and genes/pathways (patent pending). Notably, some 
bacterial genes and pathways were specifically ascribed to the 
NR status for both OS and PFS, paving the way for future func-
tional studies within the ICI setting using animal models (ongo-
ing). 
Discussion and Conclusions: We here disclose a combination of 
microbial and genetic signatures able to predict the non-respon-
siveness to ICI in both cutaneous, the most prevalent, and mu-
cosal melanoma patients. The individual basis of the prediction 
tool raises the possibility to use this combined signature under 
the precision-medicine aegis within the melanoma setting.
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	 and intracellular  
	 trafficking

U1

Role of karyopherin α family in ERK5 
nuclear translocation in melanoma

Sfragano Y. 1, Lombardi Z. 1, Tusa I. 1, Rovida E. 1

(1) Department of Experimental and Clinical Biomedical Sciences 
“Mario Serio”, University of Florence, Florence - Italy

The Mitogen-Activated Protein Kinase (MAPK) Extracellular-sig-
nal Regulated Kinase 5 (ERK5) is emerging as a possible target for 
cancer treatment. ERK5-dependent sustainment of cancer pro-
liferation is linked to its presence in the nucleus, but the nuclear 
transporters involved in ERK5 cyto-to-nucleus shuttling have not 
been fully identified. ERK5 has an N-terminal kinase domain and 
a long C-terminal tail containing a transcriptional transactivation 
domain and a classical nuclear localization signal (cNLS). ERK5 
has a high molecular weight, so it must be actively transported 
into the nucleus. Many of the nuclear transporters belong to the 
karyopherin β (or importin β) and karyopherin α (or importin α) 
superfamily. In addition, cNLS on cargo proteins are recognized 
by importin α that heterodimerizes with the β1 subunit. Importin 
β1, in turn, interacts with the nucleoporins on the nuclear pore 
complex, allowing protein nuclear translocation. The presence of 
a cNLS in ERK5 structure suggested the involvement of α/β1 im-
portins, and we recently showed that importin β1 mediates ERK5 
nuclear translocation, and that its inhibition synergizes with ERK5 
kinase inhibitors in reducing cancer cell proliferation. 
To identify the importin α involved in ERK5 nuclear shuttling, we 
searched on TNMPlot the level of expression of the 7 human kary-
opherin α (KPNA) components, and found that, in skin cutaneous 
melanoma, KPNA2 expression was higher in both primary and 
metastatic tumours with respect to normal tissues. Interestingly, 
TGCA publicly available dataset on cBioportal provided evidence 
that b that KPNA2 mRNA levels positively correlated with those 
of the ERK5 target genes KLF2, MEF2D and MYC.  In addition, 
KPNB1 (karyopherin β1) expression was higher in primary and 
metastatic skin cutaneous melanoma compared to normal tis-
sues. Importazole (IPZ), an inhibitor of the α/β1-mediated import, 
reduced the nuclear amount of ERK5 and synergized with ERK5 
kinase inhibitors in decreasing melanoma cell proliferation. Final-
ly, administration of IPZ in combination with ERK5 kinase activity 
inhibitors was more effective in reducing the number of viable 
cells in wild-type HUH7 compared to HUH7 cells knockout for 
ERK5, hinting the involvement of ERK5 in this effect.
In conclusion, identification of the karyopherin α involved in ERK5 
nuclear shuttling is crucial to develop new drugs that alone, or in 
combination with ERK5 kinase activity inhibitors, may reduce tu-
mour growth.

U2

p140Cap regulation of Wnt/β-
catenin signaling pathway: 
molecular mechanisms
Nigrelli F. 1, Centonze G. 1, Zuccaro N. 1, Rosgen L. 1, Poncina 
M. 1, Scavuzzo A. 1, Turco E. 1, Defilippi P. 1, Salemme V. 1

(1) Department of Molecular Biotechnology and Health Sciences, 
Molecular Biotechnology Center, University of Torino, Via Nizza 
52, 10126 Torino, Italy - Italy

Breast cancer is the second common type of malignancy and the 
leading cause of cancer-related death among women worldwide. 
Clinically, in a cohort of ERBB2-amplified BC patients, the pres-
ence of the adaptor protein p140Cap is associated with a better 
prognosis through the reduction of tumor cell aggressiveness 
and metastasis formation. Furthermore, p140Cap mitigates the 
formation of a tumor promoting immune microenvironment by 
reducing the infiltration of immunosuppressive cells through in-
hibition of β-Catenin activity.
The Wnt/β-Catenin pathway is responsible for BC cells prolifer-
ation and metastasis. β-Catenin is the core component of Wnt 
pathway, and it is negatively regulated by the destruction com-
plex (DC), which includes tumor suppressors Axin1, the Adeno-
matous Polyposis Coli (APC), the Ser/Thr kinases GSK-3 and 
CK1, protein phosphatase 2A (PP2A), and the E3-ubiquitin ligase 
β-TrCP. Our recent data demonstrated that p140Cap is an integral 
member of the multiprotein complex able to inhibit β-Catenin ac-
tivity though DC stabilization. Moreover, p140Cap plays a role in 
promoting Axin1 LLPS and its immobilization in LLPS punctae. 
The LLPS property of Axin1 is crucial for the destruction complex 
assembly and β-Catenin inhibition. Furthermore, the scaffold 
protein Dishevelled (Dvl) has been identified as a key player in 
Wnt/β-Catenin signalosome assembly, able to undergo to LLPS 
and to attenuate Axin-1 LLPS thereby disrupting the destruction 
complex.
In this study we want to assess whether p140Cap modulates the 
biophysical properties and the recruitment in plasma membrane 
of Dvl by biochemical analysis as well as confocal fluorescence 
analysis. Furthermore, we will characterize the direct interaction 
of p140Cap with β-catenin and the members of the destruction 
complex. To address to this question, we will study the interac-
tions among p140Cap, β-catenin and Axin1 in [1] in vitro direct 
binding assays through the production of purified proteins, and 
[2] generation of Axin-1 and β-catenin KO cell lines expressing 
p140Cap. 
Overall, the aim of this work is to identify the direct interactor of 
p140Cap and to characterize the molecular mechanisms behind 
Wnt/β-Catenin signaling down-regulation. 
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U3

β-arrestin1/Src orchestrates DDR2 
signaling in high-grade serous 
ovarian cancer cells 
Ottavi F. 1, Masi I. 1, Grillo S. 1, Rosignoli S. 2, Paiardini A. 2, 
Rosanò L. 1

(1) Institute of Biology and Molecular Pathology, IBPM-CNR 
- Italy, (2) Department of Biochemical Sciences, University of 
Rome “La Sapienza” - Italy

Among the proteins in the extracellular matrix (ECM), collagens 
bind and activate non-canonical collagen receptors,  Discoidin 
Domain Receptors (DDR1 and DDR2), members of the tyrosine 
kinase receptors (RTKs) family, with Src  required for complete 
activation. They drive cell invasion, epithelial-to-mesenchymal 
transition (EMT), and drug resistance, sustaining cancer progres-
sion. DDR2 supports the aggressive and metastatic behavior of 
serous ovarian cancer (SOC) cells, although the molecular mech-
anisms are largely unexplored. In this tumor, the protein β-arres-
tin1 (β-arr1) promotes the activation of several signaling path-
ways including those of RTKs and integrins, facilitating invasion 
and metastasis. Its involvement in DDR2 signaling is completely 
lacking. As β-arr1 binds Src to activate RTKs, here, we investi-
gated whether β-arr1 is involved in DDR2 signaling supporting 
SOC progression. DDR2 and β-arr1 are both expressed in a panel 
of HG-SOC cell lines. Collagen type 1 (Col1) activates DDR2 at 
different time points, but with a very slow activation, which are 
impaired by WRG-28, a specific DDR2 allosteric inhibitor, or by 
β-arr1 silencing. A computational model obtained by the Alpha-
Fold algorithm predicts a complex between DDR2 and β-arr fa-
cilitated through the kinase domains of both molecules with Src. 
Accordingly, the overexpression of WT but not a mutant of β-arr1 
that cannot bind Src rescued the effect of silencing, confirming 
that β-arr1 activates DDR2 via Src. Proximity Ligation Assays con-
firm the interaction between DDR2 and β-arr1. Moreover, a pro-
teome profiler array shows that DDR2 silencing decreases SNAIL1 
and other EMT-related factor expression in our cells. Moreover, 
β-arr1 silencing or WRG-28 inhibits SNAL1 as well as NFkB tran-
scriptional activity. Of note, the re-expression of WT but not a 
β-arr1 nuclear mutant that impedes its nuclear retention rescues 
the effect of silencing, indicating also a nuclear function of β-arr1 
in these cells. A combination of WRG-28 and Carboplatin (Cb) 
enhances the ratio of death cells in 3D and 2D cultures, suggest-
ing a role of DDR2 in response to chemotherapy drug. Finally, a 
Kaplan Meier analysis shows that high DDR2/β-arr1 expression 
correlates with reduced overall survival and progression-free sur-
vival of patients in stages 3-4 but not 1-2, suggesting their role 
as progression markers. Our data suggest novel roles of β-arr1/
DDR2 signaling in coordinating EMT- and TME-mediated drug re-
sistance in HG-SOC.



147

Abstract Book

V. System biology and OMICS technologies

Milan 
September 25-26-27, 2024

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

V.	 System biology 		
	 and OMICS 
	 technologies

V1

Synthetic tumors: studying the 
evolution of the cancer mutational 
profile and clonality
Volpatto D. 1, Sirovich R. 2, Pernice S. 1, Contaldo S.G. 1, 
Ragaini S. 3, Genuardi E. 3, Ferrero S. 3, Ladetto M. 4, Moia R. 
5, Beccuti M. 1, Cordero F. 1

(1) Department of Computer Science, Università degli studi di 
Torino, Turin - Italy, (2) Department of Mathematics, Università 
degli studi di Torino, Turin - Italy, (3) Department of Molecular 
Biotechnologies and Health Sciences, Hematology Division, 
Università degli studi di Torino, Turin - Italy, (4) Hematology, 
Azienda Ospedaliera SS Antonio e Biagio e Cesare Arrigo, 
Alessandria - Italy, (5) Division of Hematology, Department 
of Translational Medicine, Università del Piemonte Orientale, 
Novara - Italy

This work aims to provide a mathematical description of the tu-
mor's clonal evolution via stochastic modeling, considering pas-
senger mutations and differentiating cells based on their genetic 
profile.
We built a multidimensional branching process capable of de-
scribing mutations that change tumor fitness and ability to mu-
tate further: our model relies on two kinds of parameters (i) the 
growth rate of cells associated with a given genetic profile and (ii) 
the rate at which new mutations are acquired. The selective ad-
vantage that each driver mutation provides makes the growth rate 
increase accordingly; whenever a driver mutation is supposed to 
occur, we let it be randomly chosen according to a probability 
distribution given by genes dependencies knowledge. Finally 
carrying capacity of the tissue is taken into account limiting the 
expansion otherwise of explosive kind and competitive behaviour 
between clones sharing space and resources are included.
We developed a simulation algorithm specifically designed for 
multi-type branching processes capable of handling a reasonable 
amount of possible genetic events as well as a large number of 
cells; the simulator is capable of mimicking several years of a tu-
mor's growth and providing synthetic longitudinal data of clonal 
composition. We then compared these synthetic data with real 
mutational data from lymphomas to calibrate the model and val-
idate it.
Computational approaches to study the lymphoma evolutionary 
dynamics of cancer progression, response to therapy, and emer-
gence of resistance can be implemented in such a framework. In 
particular, the model allows us to inquire about the functional im-
portance and therapeutic relevance of mutational profile, testing 
theories regarding the interaction between driver mutations and 
predicting the disease's evolution.
Compared to pre-existing mathematical models, our approach 
takes into account both driver and passenger mutations, and it 
can distinguish individual driver mutations instead of just count-
ing them. Moreover, our branching approach is able for each sub-
clone to (i) profile it from a genomic point of view and (ii) estimate 
the number of cells. To the best of our knowledge, this represents 
a step towards the realization of a synthetic tumor, something 
that would be helpful for testing the reasonableness of hypoth-
eses on tumor development and for encompassing the challenge 
of personalized medicine.

V2

Dissecting sex differences in muscle 
wasting during cancer cachexia: 
insights into possible molecular 
mechanisms 

Lunardi M. 1, Barone M. 1, Re Cecconi A. 1, Palo F. 1, Cosentino 
G. 2, Iorio M. 2, De Cecco L. 2, Pasetto L. 1, Piccirillo R. 1

(1) Istituto di ricerche farmacologiche Mario Negri IRCCS, 
Milano - Italy, (2) Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milano - Italy

Progressive skeletal muscle atrophy is typical of cancer cachexia, 
a lethal condition that afflicts up to 80% of patients with cancer. 
Currently, no therapy is available. Previous studies showed that 
in cancer patients atrophy occurs more evidently in males than 
in females, in humans but also in animal models. Since miRNAs 
are de-regulated in various muscle disorders, we investigated the 
expression of miRNAs in muscles of cancer-bearing mice of both 
sexes to see if they may account for gender disparity in cachexia, 
particularly that induced by colon cancer. 
We performed RNA-sequencing on Tibialis Anterior (TA) of males 
and females hosts with colon 26 adenocarcinoma and compared 
genes and miRNA expression to TA of sex-matched tumour-free 
mice. Selected genes and miRNAs from RNA-sequencing have 
been analysed through qPCR and Western Blot, and inflammato-
ry cytokines as TNFα, measured with AlphaLISA. Target genes of 
miRNAs have been identified through in silico analyses (TargetS-
can, miRPathDB). Adenovirus overexpressing IKKβ (i.e., enhanc-
ing NF-KB pathway), normally activated in muscle during cachex-
ia, have been used to understand if our selected miRNA could 
respond to NF-kB-mediated inflammation.
Our results confirmed that C26-induced cachexia leads to more 
pronounced loss of muscle mass in males. We found that C26 
male mice have many more genes and miRNAs dysregulated in 
muscles and a greater concentration of plasma TNFα and activa-
tion of NF-kB/MuRF1 axis in muscles than C26-bearing females. 
Among the most dysregulated miRNA, we found a miRNA that 
we re-named miR-Eureka (and its target gene Noggin) as the one 
downregulated only in muscles from C26 males. Our data indi-
cate that miR-Eureka also increases during myoblasts-to-myo-
tubes differentiation, both in human and mouse myocites, indi-
cating a possible role in myofiber formation that may be lost upon 
its down-regulation in vivo. In vitro miR-Eureka also responds to 
IKKβ up-regulation, suggesting its modulation by NF-kB-mediat-
ed inflammation during C26-associated cachexia.
The sex-different expression of miR-Eureka could explain the in-
creased propensity to cachexia of C26-bearing males compared 
to C26 carrier females. Other experiments are ongoing to under-
stand if this miRNA has a driving role in the increased muscle at-
rophy of C26-bearing males. Overall, this project could help to 
shed light on the mechanisms behind sex difference during ca-
chexia to identify novel sex-specific drug targets.
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V3

Development of new in vitro 
organotypic cultures for the 
evaluation of anti-tumor drug 
sensitivity

Cavallaro A.V. 1, Zanetti A. 1, Paroni G. 1, Kurosaki M. 1, 
Grasselli C. 1, Panfili A. 1, Garattini E. 1, Terao M. 1

(1) Istituto di Ricerche Farmacologiche Mario Negri IRCCS - Italy

Gastric cancer represents a poor prognosis disease. In Italy the 
5-year survival rate is 32%.  The heterogeneity of the disease rep-
resents a major issue. Molecular profiling studies have revealed 
the existence of different subtypes highlighting different targets 
for personalized medicine. There is therefore an urgent need for 
patient derived preclinical models aimed at the fast identification 
of individualized combination therapies to improve clinical out-
comes and avoid undesired side effects.
The present project is aimed at generating a platform to test drug 
combinations active in gastric cancer. It is based on the setting 
up of gastric cancer derived Organotypic Cultures (GC-OC) that 
retain the main characteristic of the primary tumour. 
We take advantage of miniaturized microfluidic devices to gener-
ate 3D-collagene embedded cultures derived from gastric cancer 
syngeneic mouse models. A mild dissociation, followed by se-
quential filtering (40-100µm) keeps neoplastic and stromal cells 
in their original matrisome, maintaining their spatial and function-
al organisation. The presence of the different tumor and stroma 
components is evaluated by confocal immunofluorescence anal-
ysis of the cultures at different time frames. Tumor RNA-seq anal-
ysis and FACs analysis of the tumor immune infiltrate allow us to 
verify the cellular composition of the gastric tumor models. Drug 
effects on cancer cell viability is assessed by confocal imaging in 
a time-course setting by AO/PI staining. 
Altogether, the data already obtained in our lab has permitted 
us to set-up a 3D cell culture system that is expected to result in 
the generation of tumour in-vitro-twins, a phenocopy of the pa-
tient tumour and its microenvironment. These in-vitro-twins will 
be used for the rapid identification of effective personalized drug 
combinations in the clinical setting. Moreover, the application of 
omics strategies will help to define the features of the tumours 
and its microenvironment representing novel drug vulnerabilities.

V4

Exploring the vulnerabilities of 
EGFR-dependent breast cancer cells 
with single cell lineage-tracing
Pellecchia S. 1, Franchini M. 2, Viscido G. 2, Arnese R. 2, 
Gambardella G. 2

(1) Scuola Superiore Meridionale (SSM) e/o Telethon Institute of 
Genetics and Medicine (TIGEM) - Italy, (2) Telethon Institute of 
Genetics and Medicine (TIGEM) - Italy

Triple negative breast cancer (TNBC) is characterized by the ab-
sence of known targetable biomarkers which still results in no 
clear therapeutic intervention. However, about 75% of TNBC pa-
tients are associated with overexpression or amplification of Epi-
dermal Growth Factor Receptor (EGFR). Despite so, conversely 
to other cancer types like lung or colon ones where EGFR inhib-
itors have been proved effective, therapies targeting EGFR have 
yet variable and unpredictable responses in breast cancer (BC). 
Thus, the poor mechanistic understanding of the dependencies 
of sensitive breast tumors and the lack of predictors have ham-
pered the translation of EGFR inhibitors into the BC precision 
medicine paradigm. Here we coupled single-cell transcriptomic 
and lineage tracing to comprehensively characterize drug-toler-
ant states of an anti-EGFR responsive MDA-MB-468 TNBC cell 
line, in response to incremental concentration of Afatinib, a ty-
rosine kinase inhibitor that irreversibly blocks EGFR. Deep sin-
gle-cell RNA sequencing of 5088 cells over 5 timepoints from 
MDA-MB-468 cells, identified a small pre-existing subpopulation 
of cells composed by 192 lineages (out of the initial 2,336 lineag-
es) displaying distinct biological features, where elevated Insu-
lin-Like Growth Factor Binding Protein 2 (IGFBP2) expression was 
significantly enriched. Cell viability assays performed on IGFBP2 
overexpressed or depleted MDA-MB-468 cells in either 2D or 3D 
culture confirmed the involvement of IGFBP2 in modulating the 
response to Afatinib. Our findings provide new understanding of 
EGFR-dependent hierarchy in TNBC and could be useful for novel 
strategies of patient stratification and therapeutic intervention.
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W1

Single-cell transcriptomic analysis 
of laryngeal squamous cell 
carcinoma exhibits heterogeneous 
cell states and gene expression 
programs in the tumor ecosystem
Scrima M. 1, Melisi F. 1, Peluso T. 1, De Iesu M.R. 1, Ciervo E. 
1, De Falco A. 1, Tathode M.S. 2, Bocchetti M. 1, Cossu A.M. 2, 
Pasquale L.S. 1, Ceccarelli M. 3, Caraglia M. 2

(1) Biogem Scarl, Laboratory of Molecular and Precision 
Oncology, Institute of Genetic Research, Ariano Irpino - Italy, 
(2) Department of Precision Medicine, University of Campania 
"Luigi Vanvitelli", Naples - Italy, (3) Sylvester Comprehensive 
Cancer Center, University of Miami, Miller School of Medicine, 
Miami, FL - United States

Introduction: Laryngeal squamous cell carcinoma (LSCC) is a 
highly malignant tumor originating from the respiratory system. 
Despite representing only about 1% of total cancers and related 
deaths, it is one of the most common types of head and neck 
cancers. Early diagnosis and prevention of metastasis are pivotal 
for LSCC treatment. We aimed to profile the landscape of cellular 
diversity in LSCC tumors using single-cell RNA sequencing (scR-
NA-seq), obtaining novel information on the heterogeneity of cell 
types and states in the tumor ecosystem. 
Material and Methods: Ten freshly collected, treatment-naïve 
LSCC biopsies were dissociated by enzymatic digestion. Cell 
suspension with ≥75% viable cells was then processed for single 
cell 3' gene expression analysis (scRNA-seq). Single CEll Varia-
tional ANeuploidy analysis (SCEVAN) algorithm was used to iden-
tify malignant cells and decipher the clonal substructure of tum-
ors. Unsupervised clustering and marker gene expression were 
used to nominate non-malignant cell types. The non-negative 
matrix factorization (NMF) approach uncovered shared cellular 
programs among tumor samples. Cell-cell interactions between 
immune cells and cells from specific cellular programs were un-
covered using multiple methods such as cell-chat and scTHI. 
Results and Discussions: A total of 76,230 cells were collect-
ed, 27,000 (35.4 %) were malignant, and 49,230 (63.6 %) were 
non-malignant. LSCC samples were characterized by a high lev-
el of infiltration of stromal and immune cells, with a median pu-
rity of 28.6%, minimum purity of 17.1%, and max purity of 69.9 
%. Non-malignant cell composition was almost homogeneous 
among patients, with 65.86 % lymphoid cells, 11.92 % myeloid 
cells, 11.65 % of fibroblasts, 7.04 % of epithelial cells, and 3.53 % 
of endothelial cells. NMF of the malignant cells revealed five con-
sensus meta-programs: epithelial differentiation with enrichment 
of keratinization gene sets, EMT, mitochondrial activity, cell cycle 
and response to stress. Association with clinical and pathological 
characteristics of the patients was performed. 
Conclusion: Single-cell sequencing approach gave us the possi-
bility to elucidate the heterogeneity of malignant cells in LSCC 
and different meta-programs activated. These findings are cru-
cial for identifying causal genes and understanding the cellular 
mechanisms that drive the biology and etiology of LSCC.

W2

High grade serous ovarian cancers 
are characterized by distinct 
transcriptional programs in ascitic 
and solid cencer cells

Tomassetti A. 1, Bagnoli M. 1, De Cecco L. 1, Paolini B. 1, 
Forlani L. 1, Raspagliesi F. 1, Mezzanzanica D. 1

(1) Fondazione IRCCS Istituto Nazionale Dei Tumori 20133 
MILAN - Italy

The dissemination of high grade serous ovarian carcinomas (HG-
SOC), responsible for the majority of OC deaths, is associated 
with malignant ascites. Tumor aggregates floating into ascites are 
considered metastatic units that can attach to the mesothelium 
and invade intra-peritoneal tissues. HGSOC has one of the most 
complex genetic and epigenetic landscapes resulting in remark-
able intertumoral and intratumoral heterogeneity (ITH) known 
to impede therapeutic strategies We aimed of phenotyping HG-
SOC heterogeneity by analyzing tumor cells present in ascites 
and those of the solid primary masses (herein named ascites and 
solid, respectively) for the identification of signaling events that 
contribute to tumor progression. Between 2015 and 2019 we col-
lected and profiled for gene expression a unique cohort of as-
cites and solid pairs from 44 chemo-naive advanced stage HG-
SOC patients. When the OC molecular classification was applied 
separately on ascites and solid, 72% of the two entities resulted 
to be misclassified. The majority of the solids belonged to the 
mesenchymal subgroup (54%) while ascites clustered into the 
differentiated (43%) and immunoreactive (30%) subgroups. In-
genuty Pathway Analysis (IPA) on differentially expressed genes 
between ascites and solids predicted activated molecular traits 
associated to ‘abdominal carcinomas’ ‘proliferation of tumor 
cells’ and ‘development of malignant neoplasms’ but ‘invasive tu-
mor’ and ‘metastasis’ were the molecular circuits not activated in 
ascites. This revealed a remarkable intrapatient molecular differ-
ence not due to a different cellular microenvironment as assessed 
by a deconvolution with the Estimate algorithm. To identify com-
mon as well as specific signalling circuit/s for each tumor entity, 
we performed single sample geneset enrichment analysis (GSEA) 
identifying the hallmark KRAS signalling_down as one geneset 
commonly enriched among ascites and solids. While ‘epitheli-
al_mesenchymal_transition’ was enriched in solids, ‘MYC_tar-
get_V2’ and ‘oxidative_phosphorylation’ were the genesets with 
the lowest enriched score in ascites. These differences highlight 
HGSOC intrapatient ITH with the ability of the solids to main-
tain a more migratory and invasive phenotype which is reversed 
when tumor cells grow as floating aggregates in the ascites. The 
dissection of these findings is allowing the identification of com-
mon and/or differentially expressed genes to be used as novel 
biomarkes of patients’ outcome and therapy.
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W3

Effects of garlic on breast tumor 
cells with different phenotypes: 
a selective down-modulation of 
growth, invasive potential and Akt 
signaling
Dell’Aira M. 1, Grassilli S. 2, Pierantoni M. 1, Bertagnolo V. 1, 
Brugnoli F. 1

(1) University of Ferrara, Department of translational medicine 
- Italy, (2) University of Ferrara, Department of environmental 
sciences and prevention - Italy

Abstract
As breast cancer is highly heterogeneous, it is often refractory to 
even the most advanced therapeutic strategies. In this context, 
the use of natural agents to supplement conventional therapies 
the subject of increasing attention. Due to its high content of or-
ganosulfur compounds, garlic (Allium sativum) shows anti-cancer 
potential and can prevent malignant progression, reduce me-
tastasis, and overcome drug resistance in breast tumor cells (1). 
Our research group also revealed a protective role of this natural 
product against the malignant progression induced by low ox-
ygen availability in non-invasive and low-invasive breast tumor 
cells (2), suggesting  that the chance of using garlic derivatives in 
the adjuvant treatment of breast tumors is not far away. Howev-
er, despite increasing encouraging results, no literature data pro-
vide detailed information regarding possible different responses 
to garlic derivatives of tumors with various histopathological and 
molecular phenotypes. 
Our preliminary results in invasive cell lines with various malig-
nant features revealed different, sometimes apparently oppo-
sites, effects on cell cycle, motility, and invasive potential, corre-
lated with a peculiar modulation of the Akt signaling. In cells from 
triple negative breast cancer (TNBC), the most heterogeneous 
tumor phenotype, lacking specific target-based therapies, we re-
vealed subtype-dependent effects of garlic correlated with key 
genome mutations. In TNBC cell lines established from patients 
derived xenografts (PDXs), preclinical models that maintain the 
characteristics of primary tumors, we found that not all tumors 
are responsive to garlic and that the responsive one is selectively 
down-modulated the Akt1 and Akt2 isoforms (3) and their down-
stream signaling. An Akt/GSK-3β/β-catenin axis was identified, 
ended to counteract proliferation, migration, and invasion of re-
sponsive cells.
Our results support the role of Akt as a key target in tumor malig-
nancy and identify garlic as an Akt inhibitor. On the other hand, 
they also revealed that the effects of garlic on breast cancer are 
not unique and suggest that only a detailed characterization of 
each tumor allow to the inclusion of this natural compound in per-
sonalized therapeutic approaches to breast neoplasia.
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Fibroblast heterogeneity is increasingly recognised across can-
cer conditions. Given their important contribution to disease 
progression, mapping out fibroblasts’ heterogeneity is critical 
to devise effective anti-cancer therapies. Cancer-associated fi-
broblasts (CAFs) represent the most abundant cell population in 
pancreatic ductal adenocarcinoma (PDAC). Whether CAF phe-
notypes are differently specified by PDAC cell lineages remains 
to be elucidated. Here, we reveal an important role for the MAPK 
signalling pathway in the definition of PDAC CAF phenotypes. 
We identify the myCAF transcriptional phenotype as unique-
ly dependent on proficient MAPK signalling. In addition, CAFs 
displaying elevated MAPK activity are specifically anchored to 
basal-like/squamous PDAC cells and define tumour subdomains 
with reduced frequency of CD8+ T cells. We characterize the 
single-cell transcriptome of mouse PDAC tumours in response to 
MAPK inhibition and identify gene expression signatures of MAP-
Khigh CAFs, which suggest immunoregulatory functions. Accord-
ingly, a gene expression signature of MAPKhigh CAFs correlates 
with poor prognosis in several human cancer conditions, includ-
ing PDAC, and with reduced response to immune checkpoint in-
hibition in immune-reactive solid tumours. Altogether, our data 
expand our knowledge on CAF phenotype heterogeneity and re-
veal a new strategy for targeting of myofibroblastic CAFs in vivo.
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heterogeneity and adaptation to 
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Pancreatic ductal adenocarcinoma (PDAC) is the deadliest can-
cer worldwide. Late diagnosis and limited efficacy of systemic 
treatments contribute to its dismal prognosis. Poor response to 
therapies can be due to high intra-tumor heterogeneity, the co-
existence, within the same tumor, of cancer cells with distinct 
phenotypic and molecular features. Emerging players of intra-tu-
mor heterogeneity are extrachromosomal circular DNAs (ecD-
NA). These large circular genomes contain oncogenes and are 
characterized by the absence of the centromere that causes their 
unequal segregation during cell division. The non-Mendelian in-
heritance of ecDNA results in significant copy number heteroge-
neity and enables rapid adaptation of the genomes to microen-
vironmental changes. Presence of ecDNA has been observed in 
several cancer types, however, ecDNA contribution to PDAC in-
tra-tumor heterogeneity and adaptation to stress is still unknown. 
In this study, we took advantage of patient-derived organoids 
(PDOs) established from early stage PDAC patients. PDOs re-
tain parental’s molecular and phenotypic characteristics, includ-
ing the pharmacological sensitivity of the patient’s tumor. The 
organoid culture system requires the supplementation of niche 
growth factors in order to propagate the culture. Indeed, the 
removal of specific growth factors mimics microenvironmental 
depletion and can be used to impose a selective pressure to the 
culture.
Applying AmpliconArchitect on whole genome sequencing data 
we found evidence for circular amplicons in 12 out of 41 (29%) 
PDOs, with MYC being the most recurrent oncogene found am-
plified on ecDNA in two PDOs. We demonstrated that ecDNA 
can drive exceptionally high dosage of MYC, both in tissues and 
organoids, contributing to MYC heterogeneity in PDAC. Further-
more, ecDNA afford cancer cells rapid adaptation to microenvi-
ronmental constrains (i.e. depletion of Wnt and R-spondin from 
the culture media) resulting in accumulation of MYC ecDNA in 
adapted culture. However, MYC ecDNA were gradually lost upon 
removal of the selective pressure, suggesting that their main-
tenance is associated with a tradeoff. Indeed, adapted cultures 
show high level of the DNA damage marker γ-H2AX. Our results 
suggest that the large number of ecDNA are not advantageous 
for the cancer cells unless providing enhanced fitness in specific 
microenvironmental conditions.
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the basis of cisplatin resistance in 
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Ovarian cancer is the fifth leading cause of cancer-related deaths, 
affecting ~100,000 women annually. High-grade serous ovarian 
carcinoma, the most common histotype has a 5-year overall sur-
vival rate of around 35%. Although most patients respond to first-
line therapy, 70% relapse within 3 years with a resistant disease. 
Tumor heterogeneity has been described as a hallmark of cancer 
progression, impairing the efficacy of cancer therapy.
To investigate the role of tumor heterogeneity in the develop-
ment of resistance to cisplatin treatment we used single-cell 
technologies, on a previously pharmacologically characterized 
patient-derived xenograft ovarian cancer model (MNHOC124) 
subcutaneously injected in female nude mice.
MNHOC124 transplanted mice were randomized and treated or 
not with cisplatin at 5 mg/kg once a week for 3 weeks. Whole 
tumor masses were excised from euthanized mice at three time 
points: at the time of randomization, before treatment; at best 
response when tumor reaches about 90% of regression and at 
regrowing, when tumor mass re-enters a proliferative state after 
treatment. Tumor samples (n=4) were prepared to obtain a viable 
cell suspension, to be processed following 10XGenomics proto-
cols. RNA sequencing was performed by Illumina® technology. 
The bioinformatic analysis was aimed at identifying and cluster-
ing tumor and micro-environmental cell populations, and in un-
derstanding how the different subclones evolve under treatment 
pressure.
Cells sequenced at the three time points were plotted in a Uni-
form Manifold Approximation and Projection (UMAP), and two 
clusters could be observed: the larger one representing the tumor 
component and the other one the murine component. While no 
distinct sub-clustering was found within the human component, 
when replicates from the different timepoints were integrated, 
some cells with determined transcriptional features appeared 
specific to each timepoint of analysis. Differential gene expres-
sion, molecular signatures, and pathway enrichment analysis on 
the human component are ongoing to provide insights into the 
distinctive cellular signatures across each time point. The UMAP 
obtained on the murine component highlighted some definite 
clusters, that are under investigation.
The better understanding of the tumor heterogeneity upon drug 
treatment will contribute in clarifying how the resistance to cis-
platin evolves in ovarian cancer to possibly find more effective 
therapeutic strategies to delay or overcome it.
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A characterization of heterogeneity 
in HGSOC: Exploring single-cell 
journey through flow cytometry and 
scRNA sequencing.
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Epithelial ovarian cancer (EOC) is one of the most frequently 
diagnosed cancers in women and the major cause of mortality. 
High-grade serous EOC (HGS-EOC) represents its most aggres-
sive subtype. Despite the efficacy of initial treatment involving 
primary surgical cytoreduction and platinum-based chemother-
apy, high relapse rates contribute to poor outcomes. RNA-Seq 
data gave us the power to investigate differential gene expres-
sion, immune gene signatures, and pathways to define tumor mi-
croenvironment (TME) and immune profile of EOC. Otherwise, 
single-cell sequencing technology (scRNA-seq) nowadays has 
become a powerful method to investigate cell-to-cell transcrip-
tomic variation, revealing new cell types and providing insights 
into the developmental processes of this heterogeneous dis-
ease. Our cohort of single-cell RNA-Seq patients comprises 35 
samples from 15 patients, collected pre and post-neoadjuvant 
chemotherapy (NACT) at specific sites: the primary site (ova-
ry or nearby tissues), omentum (the most invaded membrane), 
and peritoneum (the second most invaded). After sampling, the 
procedure involves dissociating fresh tissue into single-cell sus-
pension, conducting flow cytometry analysis with a panel of an-
tibodies, and employing Illumina Next-Seq 2000 for single-cell 
RNA sequencing, carried out by collaborators at Humanitas 
Hospital. Preliminary results from analyzing a complete patient, 
encompassing a primary sample pre-NACT and three metastat-
ic sites post-NACT, indicate a higher prevalence of the stromal 
component in metastatic samples compared to the primary site. 
Dimensionality reduction techniques and the ESTIMATE package 
assess TME composition, deriving tumor, immune, and stromal 
scores from gene expression profiles. Then cell-type signatures 
of the ConsensusTME package assess the different compositions 
in TME cell type during the treatment progression. The findings 
underscore the pivotal role of the TME, particularly the stromal 
component, in tumor progression and response to chemother-
apy. While these initial results highlight distinctions in cell com-
position between primary and metastatic sites, further analyses 
of the five additional patients unveil a comprehensive landscape 
of cell composition, helping us understand cell behavior through-
out disease progression.
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associated macrophages through 
modulation of the alternative FKBP5 
splice isoform
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Tumor-associated macrophages (TAMs) are pivotal in cancer 
progression and immunotherapy resistance; their targeting has 
recently emerged as a promising strategy for cancer defeat. Un-
fortunately, in-depth knowledge of TAMs and a signature that 
can reliably identify them still needs to be improved. We identi-
fied the alternative FKBP5 splice isoform (FKBP51s) as a potential 
TAMs marker and a promising target for macrophage reprogram-
ming strategies. Specifically, we found that alternative splicing 
of the FKBP5 gene occurs during M2 macrophage polarization, 
and FKBP51s silencing impacts intracellular signaling, membrane 
proteome composition, and cytokine production. As a result, 
TAMs features such as migration, invasiveness, and immunosup-
pressive capability are impaired. Moreover, the metabolic activ-
ity of M2 macrophages shifts from OXPHOS to glycolysis upon 
FKBP51s depletion. This study explores how FKBP51s promotes 
the transition to an oxidative-type metabolism with heightened 
mitochondrial function.
PMBC-derived monocytes were subjected to an  in vitro  polari-
zation to obtain classically activated M1-, alternatively polarized 
M2a-, and the deactivated M2c-macrophages. Small interfering 
RNAs served to target FKBP51s expression specifically. Proximi-
ty ligation assay, polysome profiling, and differential mass spec-
trometry analysis were conducted on M2 macrophages depleted 
or not of FKBP51s.
Our investigation into OXPHOS complex expression levels re-
vealed a reduction of nuclear-encoded subunits in M2 cells upon 
FKBP51s depletion, while mitochondrial-encoded subunit levels 
remained unaffected. Immunoblot analysis of fractioned lysates 
indicated that FKBP51s predominantly localizes to the cytoplasm 
of M2 macrophages, tightly associated with the cytoplasmic side 
of the endoplasmic reticulum (ER). Polysome profiling further 
revealed the association of FKBP51s with polysomes, thus sug-
gesting a potential role in ensuring the proper folding of proteins 
at the ribosomal tunnel exit. Moreover, a comprehensive differ-
ential proteomic analysis of FKBP51s-depleted M2 macrophages 
unveiled a restoration of an anti-tumor macrophage phenotype.
Our findings suggest a co-translational role of FKBP51s to help 
the macrophage switch towards the pro-tumor phenotype. The 
results of this study will add important pieces of information for 
the comprehension of TAMs physio-pathology with translational 
applications in the field of cancer treatment and diagnosis.
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Circulating early Myeloid Derived 
Suppressor Cells and mature 
neutrophils as biomarkers of lung 
cancer
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Background: Lung cancer (LC) patients, despite innovative can-
cer treatments such as target and immune-therapies, still have 
the poorest five-year survival rate. In this context the possibility 
of an early detection can anticipate therapeutic intervention, thus 
the identification of new circulating early biomarkers still repre-
sents a relevant clinical need. 
Methods: Lung cancer (LC) patients (n=63) and heavy smokers 
(HS) cancer free-subjects (n=52) were evaluated for the enrich-
ment of specific subtypes of myeloid cells. Circulating early my-
eloid derived suppressor cells (eMDSCs) and low-density neu-
trophils (LDNs) were assessed by flow cytometry on peripheral 
blood mononuclear cells (PMBCs). Early MDSCs were defined as 
CD11b+CD33+CD15-CD14- cells among Lineage negative (Lin-) and 
HLA-DR- PBMCs, whereas LDNs were defined as CD66b+CD15+ 
cells within the gate of CD11b+ PBMCs. Mature and immature sub-
types were discriminated according to the expression of CD10.
Results: Performing a sex- and smoking -matched case-control 
analysis in 39 LC and 39 HS subjects we were able to compare 
the capacity of specific myeloid population to discriminate lung 
cancer patients from heavy smokers. The analysis showed sig-
nificantly higher values of eMDSC (OR=1.12; 95% Confidence In-
terval (CI) 1.03-1.21), total LDN (CD66b+CD15+; OR=1.23; 95%CI 
1.04-1.45) and of mature CD10+ LDN (OR=1.30; 95%CI 1.05-1.61). 
Moreover, we analyzed the distributions of the different myeloid 
populations according to stage (I-II vs III-IV). In this comparison, 
total LDN (Kruskal-Wallis (KW) test p-value=0.014), and mature 
CD10+ subset (KW test p-value=0.006) showed significant dif-
ferent distributions according to tumor stage, observing higher 
values in patients with advanced stage. On the contrary, no dif-
ference among stages was observed for the eMDSC population. 
Both eMDSC and LDN populations in LC patients expressed 
higher EMT factor ZEB1 and known immune suppressive genes, if 
compared to heavy smokers controls. ZEB1 is highly expressed in 
mature CD10+ neutrophils and localize on their neutrophils extra-
cellular traps (NETs) in both LC tissue and blood.
Conclusions: These findings point to eMDSCs as an early mark-
er for lung cancer detection as they could represent a flag for 
disease onset, whereas LDN could be as well associated with 
disease progression. An hypothesis under this finding is that neu-
trophils in the lung cancer TME may have an immunosuppressive 
function, probably through ZEB1+ NETs.
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Dissecting the immune 
microenvironment in a High Grade 
Serous Ovarian Cancer murine 
model following Platinum treatment 
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Purpose: High Grade Serous Ovarian Cancer (HGSOC) is a chal-
lenging disease characterized by TP53 mutations and defects in 
DNA repair (dDR). Debulking surgery and platinum-based chemo-
therapy is the standard care. The introduction of PARP inhibitors 
(PARPi) as first-line maintenance treatment for patients with dDR 
changed patients’ prognosis, but eventually resistance occur. 
dDRs alter immune response, suggesting that tumor immune 
microenvironment (TiME) can be exploited in HGSOC therapy. 
G9a/GLP histone methyltransferase, overexpressed in HGSOC, 
negatively regulates gene expression, promotes DNA damage 
repair and perturbs the TiME. This study aims to dissect HGSOC 
TiME contribution in response to PT/PARPi, and the involvement 
G9a inhibitors (G9ai) in harnessing the TiME through combinato-
rial therapy.
Methods: TP53-PTEN-KO ID8 murine ovarian cancer cells were 
injected i.p. in syngeneic C57BL/6 mice.  4 days after ID8 injec-
tion, 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 ascites, spleen, lymph nodes and bone marrow was 
performed to assess modulation of myeloid and lymphoid cell 
populations. 
Results: No significant differences were noted in tumor-free 
mice receiving the different treatments. In tumor-bearing mice, 
the major changes were observed in ascites, whose volume de-
creased in the combo-treated mice. Most alterations in TiME 
are noticeable at early treatment and related to the expansion of 
regulatory 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+OX40+CD8+T cells and Granzyme B producing 
CD49b+NK, as if these cells were early activated after the com-
bo. No significant changes were observed in the other tissues 
considered.
Conversely, immune cells are drastically reduced in combo-treat-
ed mice at late time-point, suggesting that early modifications 
can shape tumor growth. 
Conclusion: In our in-vivo model, the PT-G9ai combo therapy 
shapes the TiME towards activation. The possible skewing of 
Tregs into a Th17-like phenotype and the concomitant accumula-
tion 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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Immune surveillance of 
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Molecular alterations generated by DNA repair deficiencies can 
be detected by the host immune system and this can restrict 
cancer growth. We have previously reported that temozolomide 
(TMZ) is able to induce MMR defects and hypermutability lead-
ing to immunotherapy clinical benefit in the subset of CRCs char-
acterized by inactivation of O6-methylguanine methyltransferase 
(MGMT). We reasoned that combination of chemotherapeutic 
agents could similarly impair DNA repair function, increase mu-
tational burden and trigger cancer immunogenicity in the larger 
group of MMR proficient (MMRp) / MGMT wild type (MGMTwt) 
CRCs.
We studied the impact of the treatment with TMZ, cisplatin 
(CDDP), as well as commonly used cytotoxic agents such as 
5-fluorouracil, irinotecan and oxaliplatin, on the immunogenomic 
features of murine CRC cells. We performed a two-step experi-
ment: first, murine CRC models were exposed in vitro to chemo-
therapy agents used alone or in combination in a pulsatile sched-
ule in order to mimic drug exposure in the clinical setting (priming 
phase) and then challenged in immune-deficient and -proficient 
mice (editing phase). Whole exome sequencing (WES) was per-
formed at baseline and after both the priming and the editing 
phases to identify mutational signatures, neoantigen prediction 
and immunoediting.
We found that combinatorial treatment of MMRp / MGMTwt 
CRC cells with CDDP+TMZ causes clonal and subclonal hyper-
mutability, eventually leading to tumor rejection in syngeneic 
mice. By following the fate of chemotherapy-induced mutations 
and predicted neoantigens in primed tumors grown in immuno-
deficient or immunocompetent mice we found that the majority 
of chemo-induced mutant clones are immunologically deleted 
in the CDDP+TMZ combination arm. The same effect is not ob-
served with CDDP/TMZ monotherapy or with the 5-fluoroura-
cil-oxaliplatin-irinotecan (FOLFOXIRI) triplet priming. Mutational 
signature profiling of the immunologically deleted mutations is 
consistent with the previous exposure to chemotherapy in the 
priming phase. Moreover, the extent of the immunoediting is re-
lated to the clonality of the chemo-induced mutations, underlin-
ing the relevance of clonal abundance in immune recognition and 
surveillance.
These results indicate that rational combinations of common 
cytotoxic agents can be exploited to promote tumor clonal/sub-
clonal hypermutability and immunogenicity. These results have 
implications in the design of new chemo-immunotherapy ap-
proaches in CRC. 
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re-shapes the PDAC-TME by limiting 
decidual-like natural killer cells 
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Pancreatic ductal adenocarcinoma (PDAC) represents the third 
leading cause of cancer-related deaths worldwide. Natural Killer 
cells (NKs), innate immunity effector cells, play a crucial role in 
immune cancer surveillance. PDAC cells can escape NK elimina-
tion, inducing a pro-tumor phenotype, also restraining their cyto-
toxic abilities. 
Here we explored whether the pharmacological modulation of 
TGFb1/TGFbR1 axis on PDAC cells and Cancer associated Fibro-
blasts (CAFs) could interfere with the generation of poorly cyto-
toxic decidual-like NK cells.
In-silico analysis and ELISA assays were used to explore TGFβ1 
levels in PDAC patients compared with healthy controls (HC), 
also evaluating their impact on patients’ survival. Multicolor flow 
cytometry 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, MIA-
PaCa2, PANC-1) cell lines and fibroblasts, treated with GAL, was 
used to polarize NK cells, and their phenotype and functions were 
evaluated by multicolor flow cytometry. FC119 murine 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 TGFβ1 in PDAC patients 
than in HC, and TGFβ1high/ TGFβR1high patients showed a worse 
outcome, in term of OS, compared with TGFβ1low/ TGFβR1low pa-
tients. The expansion of circulating and tissue-infiltrating CD9+ 
NKs was observed in PDAC patients, compared to HC.  CM of 
PDAC cell lines and CAFs induced the CD9+ decidual-like NK 

cells on circulating HC-derived NKs, also dampening their cy-
totoxic abilities. GAL treatment of PDAC cell lines and CAFs re-
duce 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 
frequency of CD9+ NKs, together with the induction of M1 mac-
rophages, and increase in IFNg producing NK and CD8+ T cells.
Our results allowed the identification of decidual-like NKs in 
PDAC patients and pointed out the relevance of TGFβ1/TGFβR1 
signaling in promoting the PDAC cell line/fibroblast mediated NK 
polarization toward the pro-tumor/anergic 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 re-
storing NK anti-tumor activities in PDAC.
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X6

Interleukin-1 receptor type 2 
deficiency is associated with 
resistance to mouse sarcoma 
development

Mariancini A. 1, Supino D. 1, Mapelli S. 1, Meral A. 1, Rigatelli 
A. 1, Scavello F. 1, Carnevale S. 1, Pezone G. 1, Grieco G. 1, 
Magrini E. 1, Jaillon S. 1, Mantovani A. 1, Garlanda C. 1

(1) IRCCS Humanitas Research Hospital, Rozzano, Milan, Italy 
- Italy

Among the molecules that govern inflammation, members of the 
Interleukin-1 (IL-1) system play a key role by modulating immune 
responses. IL-1 has dual roles in cancer, playing protumoral roles 
in cancer-related inflammation and tumor progression, as well as 
modulating leukocyte functional activation. IL-1R2 is a member 
of the IL-1 system that acts as an IL-1 decoy receptor highly ex-
pressed by myeloid cells, in particular neutrophils, which inhibits 
IL-1 functions and inflammation in various pathological contexts. 
However, although the role of IL-1 in cancer is documented, the 
contribution of IL-1R2 has not yet been investigated. Taking ad-
vantage of IL-1R2-deficient mice, we investigated whether the 
absence of IL-1R2 affected cancer progression in murine primary 
and metastatic tumor models. Unexpectedly, IL-1R2 deficiency 
was selectively associated with reduced tumor growth in primary 
and metastatic sarcoma models. Sarcoma protection observed 
in IL-1R2-deficient mice was associated with high frequency of 
tumor-infiltrating neutrophils, characterized by a distinct matu-
ration and activation state compared to wild type counterparts. 
Higher neutrophil frequency was observed in bone marrow, blood 
and spleen and preceded the appearance of sarcoma. Analysis of 
hematopoietic stem cells and progenitors revealed an imbalance 
toward myeloid skewing and sustained neutrophil production in 
the absence of the decoy receptor, suggesting a role of IL-1R2 
in the regulation of cancer-related emergency granulopoiesis. 
Furthermore, IL-1R2 deficiency promoted neutrophil-mediated 
resistance to sarcoma, since genetic ablation of neutrophils re-
sulted in exacerbated tumor growth in IL-1R2-deficient mice. In 
agreement, IL-1 signalling played a key role in protection from 
sarcoma development. Conversely, CD8+ T and NK cells were not 
primarily involved in tumor protection observed in the absent of 
the decoy receptor. Transcriptional profiling of sarcoma-infiltrat-
ing neutrophils was associated with gene expression reprogram-
ming and downregulation of pathways related to tumor growth, 
metastasis and tumor vascularization in IL-1R2-deficient cells. 
Finally, in sarcoma patients, the IL-1R2 deficiency-associated sig-
nature of upregulated genes predicted better clinical outcome. 
These results indicate IL-1R2 acts as a key component of can-
cer-related emergency granulopoiesis and neutrophil antitumor 
potential against murine sarcoma, and highlight its involvement 
also in human sarcoma.

X7

Interleukin-3 enhances the stemness 
of triple negative breast cancer cells 
through the miR-155-5p-mediated 
activation of the Wnt/β-catenin 
pathway
Kholia S. 1, Sarcinella A. 1, Femminò S. 1, Cedrino M. 1, Wen X. 
2, De Miglio M.R. 3, Senetta R. 4, Castellano I. 1, Brizzi M.F. 1

(1) Department of Medical Sciences, University of Turin, Turin. 
- Italy, (2) Department of Biomedical Sciences, University of 
Sassari, Sassari. - Italy, (3) Department of Medicine, Surgery and 
Pharmacy, University of Sassari, Sassari. - Italy, (4) Department of 
Oncology, University of Turin, Turin - Italy

Triple negative breast cancer (TNBC) persists as one of the most 
aggressive subtypes, carrying a grim prognosis. Regrettably, 
TNBC is still considered an orphan disease, lacking effective 
treatment strategies. Building upon our prior research indicat-
ing elevated expression of Interleukin-3-Receptor-α (IL-3Rα) in 
TNBC, our current study endeavours to unravel the mechanisms 
underpinning IL-3-mediated actions in TNBC. Initially, through 
bioinformatic analysis on two breast cancer patient gene datasets 
(TCGA-BRCA and GSE25066 dataset) we found that IL-3 gene 
is significantly upregulated in TNBC patient samples compared 
to the non-TNBC group (p= 2.7e-05 and p= 0.004), and adjacent 
normal tissues (p=0.005). In addition, we have also established 
that TNBC cells secrete IL-3, which activates STAT5 and induces 
miR-155-5p expression in multiple TNBC cell lines. Consequently, 
miR-155-5p down-regulates APC and GSK-3β, affecting β-catenin 
nuclear translocation and c-myc expression. Furthermore, IL-3, 
via miR-155-5p, fosters the expansion of ALDH1A1-positive and 
CD44high/CD24low subpopulations (markers of stemness), as 
well as enhances mammosphere formation efficiency (MFE). No-
tably, blockade of IL-3 or its receptor IL-3Rα impedes IL-3 release 
and MFE, suggesting an autocrine loop sustaining IL-3 action in 
TNBC. Additionally, in vitro studies identified miR-155-5p's con-
tribution to IL-3 release in TNBC. Consistent with these findings, 
mice bearing tumors with heightened IL-3 expression display el-
evated IL-3 levels and stemness markers, whereas silencing of 
miR-155-5p prevents these occurrences. Overall, our results un-
derscore the crucial role of IL-3 in maintaining stemness and ad-
vocate targeting the IL-3/IL-3Rα axis as a promising therapeutic 
approach for TNBC.

X8

Mast cell heparanase promotes 
breast cancer tumor-initiating 
properties via MUC1/estrogen 
receptor axis

Bongiorno R. 1, Lecchi M. 1, Botti L. 1, Pratesi P. 1, Chiodoni C. 
1, Verderio P. 1, Colombo M.P. 1, Lecis D. 1

(1) Fondazione IRCCS Istituto Nazionale dei Tumori - Italy

Breast cancer is the most frequent type of tumor in women. It 
is a heterogeneous disease characterized by variable outcomes 
due to several cancer cell-autonomous and –non-autonomous 
determinants. Breast cancer aggressiveness is profoundly influ-
enced by immune infiltration which can either support or hinder 
tumor development. In our work, we focused on the role of mast 
cells infiltrating breast tumors and identified a novel activity in 
promoting the tumor-initiating properties of cancer cells. Mast 
cells are already known to affect breast cancer prognosis, but 
show paradoxical opposite effects according to the diverse sub-
types. In particular, mast cells are usually associated to good 
prognosis in basal breast cancer while they are endowed with a 
negative prognostic value in luminal and HER2-positive breast tu-
mors. Starting from the observation that mast cells co-injected 
with limiting concentrations of cancer cells increase the in vivo 
engraftment rate, we hypothesized that mast cells could promote 
the tumor stem-like features and sought to detail the underlying 
molecular mechanisms. We demonstrated that mast cell hepa-
ranase is crucial in this mechanism since both its enzymatic ac-
tivity and the stimulation of mast cells with heparan sulfate, the 
product of heparanase activity, promote cancer cell stem-like 
features. Indeed, the pharmacological inhibition of heparanase 
prevents mast cell effect. Our data support the notion that solu-
ble factors released by mast cells favor the expression of MUC1, 
which in turn increases estrogen receptor levels and activity. The 
MUC1/estrogen receptor axis is eventually essential for cancer 
stem-like features specifically in HER2-negative cells, promot-
ing the capability of cancer cells to form mammospheres and 
express stem-related genes, and also reducing their sensitivity 
to tamoxifen administration. Altogether our findings describe a 
novel mechanism by which mast cells could increase the aggres-
siveness of breast cancer uncovering a molecular mechanism dis-
playing differences base on the specific breast cancer subtype.

X9

JMJD6 increases breast cancer 
aggressiveness by supporting M2 
macrophage polarization
Ferrario M. 1, Fontanella E. 1, Mercurio N. 1, Botti L. 1, Jachetti 
E. 1, Chiodoni C. 1, Lecis D. 1, Colombo M.P. 1

(1) Molecular Immunology Unit, Department of Sperimental 
Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan - Italy

Background: Over 70% of breast cancers express estrogen re-
ceptor alpha (ERα), and estrogen inhibition represents the most 
exploited therapy option. Hence, understanding the mecha-
nisms of resistance is crucial for improving treatment outcome. 
The epigenetic regulator JumonjiC domain-containing protein 6 
(JMJD6) contributes to poorer prognosis of ER-positive breast 
cancer by enhancing tumor aggressiveness, via regulating cancer 
cell intrinsic features and also shaping the tumor microenviron-
ment. The latter aspect has been poorly investigated so far.
Methods: For our studies, we used the mouse PyMT41c breast 
cancer cell line for both in vitro and in vivo experiments, and for 
generating knock-out cell variants through CRISPR/Cas9 tech-
nology. We assessed the levels of activating transcription factor 
3 (ATF3), a transcription factor linked to tamoxifen resistance, 
and the spliced form of X-box binding protein 1 (XBP1s), crucial in 
the unfolded protein response, using Western blot and Real-Time 
PCR. We differentiated bone marrow-derived macrophages into 
M1 and M2 polarizations, and derived knock-out macrophages 
from JMJD6 floxed/LysMCre mice.
Results: We studied the role of JMJD6 considering its distinct 
expression in cancer cells and in cells belonging to the tumor mi-
croenvironment. Depletion of JMJD6 in PyMT41c cells increased 
ATF3 and decreased XBP1s levels in vitro. Conditional JMJD-
6flox/flox mice, expressing or not the Cre recombinase under 
the control of the LysM promoter, were differently permissive 
for PyMT41c cell engraftment, and tumor growth was reduced 
in mice depleted for JMJD6 in myeloid cells reduces. Moreover, 
bone marrow-derived macrophages derived from these floxed 
mice proved that JMJD6 is crucial for macrophage M2 (pro-tu-
mor) polarization. Interestingly, JMJD6 depletion in both cancer 
and macrophages resulted in an increase of ERα expression.
Conclusions: Our findings suggest that JMJD6 influences hor-
mone treatment sensitivity in a cell-type dependent manner. 
JMJD6 may regulate endocrine response through ATF3 regu-
lation in carcinoma cells whereas it contributes to macrophage 
polarization, toward M2 skewing thus enhancing cancer aggres-
siveness. Our work supports the notion that ATF3 is a novel tar-
get of JMJD6 transcriptional regulation together with estrogen 
receptor.
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X10

Role of ENPP3 expressed by breast 
cancer and mast cells in determining 
tumor outcome.
Bosco O. 1, Bongiorno R. 1, Majorini M.T. 1, Botti L. 1, Chiodoni 
C. 1, Colombo M.P. 1, Lecis D. 1

(1) Department of Experimental Oncology, Unit of Molecular 
Immunology, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milano - Italy

Introduction: Breast cancer aggressiveness is determined by dif-
ferent factors and, within the tumor microenvironment, also mast 
cells play an important role in determining disease outcome. Mast 
cells are usually associated with worse prognosis, especially in 
luminal and HER2-positive breast cancer. To dissect their activity, 
we decided to investigate the role of ENPP3, a protein considered 
as mast cell–specific. 
Material and Methods: To test the presence of ENPP3 and un-
derstand its role in breast cancer, we used a human commercial 
(BT474) and two mouse-derived breast cancer cell lines (PyMT41C 
and N2C). We also aimed at identifying genes that are regulated 
by, or regulate, Enpp3 by gene expression profiling, western blot 
and Real Time PCR. 
Results: First, by analyzing a cohort of breast cancer patients of 
our Institute, we found that Enpp3 is not mast cell-specific, but 
it is also expressed by breast cancer cells, especially HER2-posi-
tive. Moreover, ENPP3 expression is associated with better prog-
nosis. To understand ENPP3 role and characterize this protein 
in our models, we first analyzed its capacity to degrade ATP in 
two cell lines, HEK293 and N2C, transfected with wild type (wt) 
and mutated ENPP3. In both cell lines, the presence of ENPP3 
determines a rapid hydrolysis of ATP. Then, to select genes and 
pathways associated to Enpp3 expression, we analyzed, via gene 
expression, PyMT41c cells engineered to express an ENPP3 re-
porter, and found a positive correlation between ENPP3 and 
the TNF pathway. We tested the effect of TNF on parental and 
ENPP3 silenced N2C cells, and found that TNF causes a rapid 
decrease of ENPP3 proteins level after 15 minutes of treatment. 
For this reason, we hypothesized that ENPP3 could be shed by 
metalloproteinase and released in the supernatant. Accordingly, 
treatment with metalloproteinase inhibitor stabilized ENPP3 ex-
pression. Moreover, by analyzing another GEP analysis with pa-
rental and ENPP3 silenced N2C, we identified Rap1Gap, whose 
expression increases in the absence of ENPP3 both in mouse and 
human models.
Conclusion: Our findings contribute to investigate the function 
of ENPP3 and its regulation in breast cancer cells. Moreover, to 
clarify the role of ENPP3 also in mast cells, we are using bone 
marrow-derived mast cells from wt and ENPP3 KO mouse, and 
we are setting culture conditions to investigate the determinants 
of ENPP3 expression.

X11

Increased ER stress and radical 
oxygen generation by Iridium 
mediates enhanced susceptibility to 
anti-PD-1/PD-L1 agents in NSCLC 

Pagliara V. 1, Polcaro G. 1, Assoni G. 2, Bossi A. 3, Penconi M. 
4, Liguori L. 1, Seneci P. 5, Pepe S. 1, Di Leva F.S. 6, D’Amore 
V.M. 7, Brancaccio D. 7, Santoro F. 7, Marinelli L. 7, Arosio D. 3, 
Sabbatino F. 1

(1) Department of Medicine, Surgery and Dentistry, University of 
Salerno, 84081, Baronissi (SA) - Italy, (2) Department of Cellular, 
Computational and Integrative Biology, (CIBIO), University 
of Trento, Povo I-38123 Trento - Italy, (3) Istituto di Scienze 
e Tecnologie Chimiche “Giulio Natta” (SCITEC), Consiglio 
Nazionale delle Ricerche (CNR), Milan 20133 - Italy, (4) Istituto 
di Scienze e Tecnologie Chimiche “Giulio Natta” (SCITEC), 
Consiglio Nazionale delle Ricerche (CNR), Milan 20133, Italy - 
Italy, (5) Department of Chemstry, University of Milan, Milan 
20133 - Italy, (6) Department of Pharmacy, University of Naples 
“Federico II”, Naples 80131 - Italy, (7) Department of Pharmacy, 
University of Naples “Federico II”, Naples 80131 - Italy

Abstract: Landscape of cancer treatment has been recently rev-
olutionized by immune checkpoint inhibitors (ICIs). The latter im-
prove the host immune response against tumors. Within this class 
of inhibitors, programmed cell death ligand-1 (PD-L1) has emerged 
as a pivotal target for cancer immunotherapy. Nevertheless, the 
limited success as well as the emergence of resistance mecha-
nisms associated with treatment with PD-L1 inhibitors underscore 
the need to design novel combinatorial strategies which enhance 
the therapeutic efficacy of anti-PD-L1 based immunotherapy.  In 
this context, iridium-based complexes have attracted extensive 
attention for their potent anticancer activities and limited side 
effects. Here, we aim to investigate whether Ir(III) can enhance 
anti-PD-L1 based immunotherapy as well as to define the molecu-
lar mechanisms underlying their potential  synergistic anti-tumor 
activity.. A series of di- and trisubstituted triazines were syn-
thesized through the conjugation of PD-L1 ligand 1 to a bi-sphe-
nyl-pyridine-Ir(III)-complex 2. Anti-tumor activity of anti-PD-L1 
inhibitors and Ir(III) complexes was tested  in vitro utilizing non-
small cell lung cancer (NSCLC) cell lines as   a model of tumor 
cells expressing different levels of PD-L1 as well as peripheral 
blood mononuclear cells (PBMCs). .Ir(III) complexes significantly 
enhanced recognition and destruction of NSCLC cells co-
cultured with PBMCs by increasing ER stress-mediated exposure 
of  calreticulin (CRT) and oxygen species (ROS) generation 
-mediated mitochondrial membrane alterations.  . These findings 
can have clinical relevance since they provide the rationale to 
combine Ir(III) to anti-PD-L1 based immunotherapy for treatment 
of NSCLC. 

X12

CRISPR Genome-Wide screening 
reveals chemosensor receptors 
as lipid-detecting regulators of 
macrophage functions in cancer

Marelli G. 1, Morina N. 1, Puccio S. 2, Iovino M. 1, Pandini M. 1, 
Portale F. 1, De Simone G. 3, Basso G. 4, Colombo P. 5, Lazzeri 
M. 6, Colombo P. 6, Morosi L. 7, Martano G. 7, Lugli E. 8, Di 
Mitri D. 1

(1) IRCCS Humanitas Research Hospital, Tumour 
Microenviroment Unit, 20089 Rozzano, 12 Milan, Italy - Italy, 
(2) IRCCS Humanitas Research Hospital, Bioinformatics Unit, 
20089 Rozzano, Milan, Italy, - Italy, (3) IRCCS Humanitas 
Research Hospital, Flow Cytometry Core, 20089 Rozzano, 
Milan, Italy, - Italy, (4) IRCCS Humanitas Research Hospital, 
Genomics Unit, 20089 Rozzano, Milan, Italy - Italy, (5) IRCCS 
Humanitas Research Hospital, Department of Pathology, 20089 
Rozzano, Milan, Italy - Italy, (6) IRCCS Humanitas Research 
Hospital, Urology Unit, 20089 Rozzano, Milan, Italy - Italy, (7) 
IRCCS Humanitas Research Hospital, Metabolomic Unit, 20089 
Rozzano, Milan, Italy - Italy, (8) IRCCS Humanitas Research 
Hospital, Flow Cytometry Core, 20089 Rozzano, Milan, Italy - 
Italy

Background: Tumor associated macrophages (TAMs) are known 
to support tumor growth and progression in multiple cancers, in-
cluding prostatic adenocarcinoma (PCa).  However, the mecha-
nisms behind macrophage re-education by cancer cells are still 
mostly unknown. Main aim of this project is to dissect the mech-
anisms utilised by the tumour to train macrophages in its favour. 
Our final purpose is to find molecular targets that may be exploit-
ed to develop novel immunotherapies or more efficient combina-
torial approaches for the treatment of cancer.
Methods: We employed a genome wide CRISPRi screening to tu-
mour-conditioned macrophages, with the aim of identifying tar-
gets capable of reverting macrophage activation toward an an-
ti-tumour state. We then validated the results of the library using 
multiparametric Flow Cytometry analysis and immunofluores-
cence assays and we employed mouse models of prostate cancer 
to test in vivo promising targets identified by the screening.
Results: We identified a group of genes that codify for chem-
osensor receptors and act as regulators of pro-tumoral functions 
in TAMs. Genetic deletion of selected chemosensors re-educates 
CD206bright MHC-IIneg pro-tumoral macrophages and confer to 
these cells a CD206negMHC-IIbright pro-inflammatory phenotype. 
In vivo, administration of chemosensor-deleted (chemKO) mac-
rophages to tumour bearing mice resulted in reduced tumour 
growth associated to an altered tumour microenvironment, en-
riched in tumour specific CD8+CD39+ T cells. Additionally, we 
detected the expression of the chemosensor receptor OR51E2 
on primary human macrophages in vitro and in tumor-infiltrating 
macrophages in tissues from PCa patients, therefore recapitulat-
ing our findings in a human setting. Finally, we identified palmitic 
acid as a ligand of OR51E2 and we confirmed its expression in 
human biopsies from PCa patients.
Conclusion: Our results identified novel targets that could be 
manipulated to re-educate TAMs for the treatment of PCa.
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Y1

Dissecting the role of microRNAs in 
the regulation of the PD-L1 immune 
checkpoint in lung cancer
Afanga M.K. 1, Cuttano R. 2, Ferrari D. 3, Bianchi F. 2

(1) Fondazione IRCCS Casa Sollievo della Sofferenza/ University 
of Milano-Bicocca - Italy, (2) Fondazione IRCCS Casa Sollievo 
della Sofferenza - Italy, (3) University of Milano-Bicocca - Italy

Abstract
Non-small-cell lung cancer (NSCLC) is the leading cause of can-
cer-related deaths, due to the lack of diagnostic/prognostic bi-
omarkers and effective therapies. While immune checkpoint in-
hibitors (ICIs) like anti-PD-L1 antibodies offer potential benefits, 
majority of patients do not respond to therapy and remain at 
high risk of adverse effects. PD-L1 expression, assessed through 
immunohistochemistry, is currently the only FDA-approved bio-
marker for guiding ICI therapy but, it is not considered a perfect 
biomarker due to numerous technical discrepancies and limited 
knowledge on the regulation of its expression. This implies the 
complex regulation of PD-L1 expression in tumor cells, and em-
phasizes the need to better understand PD-L1 regulation in NS-
CLC. Recent findings suggest that microRNAs (miRNAs) may 
significantly influence PD-L1 expression by directly binding to 
its messenger RNA or indirectly modulating genes that regulate 
PD-L1. Previously, we also identified a novel miRNA signature 
predictive of chemotherapy response in NSCLC, associated with 
high PD-L1 expression and active IFN-γ response, thus indicating 
a critical role for miRNAs in PD-L1 regulation in advanced NSCLC. 
Therefore, this project aims to launch an in-depth investigation 
of miRNA-mediated molecular mechanisms that regulate PD-L1 
expression in NSCLC by identifying miRNAs as well as the tar-
get genes and pathways they utilise to regulate PD-L1, and the 
effects of miRNA-mediated PD-L1 regulation on immunotherapy 
response in NSCLC. Expected outcomes include the identifica-
tion of an ex-vivo miRNA signature linked to PD-L1 expression, 
a comprehensive understanding of miRNA roles in PD-L1 regu-
lation, and novel insights into the complex regulation of PD-L1 in 
lung cancer. As a result, this study will significantly enhance the 
understanding of PD-L1 regulation, and facilitate the discovery 
of reliable biomarkers for predicting immunotherapy response in 
cancer patients.

Y2

PD-L1 and IFN-gamma modulate 
Non-small cell lung cancer 
cell plasticity associated to 
immunotherapy primary resistance

Angelicola S. 1, Giunchi F. 2, Ruzzi F. 3, Frascino M. 4, Pitzalis 
M. 4, Scalambra L. 3, Semprini M.S. 3, Pittino O.M. 3, Cappello 
C. 3, Siracusa I. 4, Di Noia M. 4, Turato C. 4, De Siervi S. 4, 
Ciavattini T. 5, Altimari A. 6, Ardizzoni A. 1, Rossato M. 5, 
Gelsomino F. 1, Lollini P. 3, Palladini A. 4

(1) Medical Oncology, IRCCS Azienda Ospedaliero-Universitaria 
di Bologna - Italy, (2) Pathology Unit, IRCCS Azienda 
Ospedaliero-Universitaria di Bologna - Italy, (3) Department of 
Medical and Surgical Sciences (DIMEC), University of Bologna - 
Italy, (4) Department of Molecular Medicine, University of Pavia 
- Italy, (5) Department of Biotechnology, University of Verona 
- Italy, (6) Solid Tumor Molecular Pathology Laboratory, IRCCS 
Azienda Ospedaliero-Universitaria di Bologna - Italy

Non-small cell lung cancer (NSCLC) is the leading cause of can-
cer death worldwide. Although immune checkpoint inhibitors 
(ICIs) have shown remarkable clinical efficacy, they can also in-
duce a paradoxical cancer acceleration, known as hyperprogres-
sive disease (HPD). Our results demonstrate that tumor plasticity 
is a relevant hallmark of ICI-mediated HPD. 
NSCLC-B and NSCLC-H primary cell cultures were established 
from samples of a NSCLC patient before ICI initiation and during 
HPD, respectively. Compared to the NSCLC-B model, NSCLC-H 
showed increased aggressivity both in vitro and in vivo, exhibit-
ing higher 2D and 3D-clonogenicity and sphere formation abili-
ty (p<0.05 at least), reduced proportion of cells in the G1 phase 
(p<0.01) and increased patient-derived xenograft (PDX) tumor 
growth rate (p<0.05). Plastic changes in NSCLC-H were well de-
scribed by the thousands of differentially expressed genes be-
tween the cell lines, which suggested an involvement of CD44, 
PD-L1 and IFN-response genes. Transcriptomic data revealed 
increased activation of pathways related to inflammation, IFN-β 
signaling and immunosuppression in NSCLC-H as compared to 
NSCLC-B. Additionally, the cell models showed completely dif-
ferent expression profiles of CD44 transcript isoforms. The IFN-γ 
circuit was defective in both NSCLC-B and NSCLC-H cells, since 
IFN-γ failed to exert its antiproliferative effect on these cells and 
to effectively induce PD-L1 expression in 2D-growth assays. Fur-
ther, the cytokine induced a partial activation of both type I and 
type II IFN-pathway mediators, together with a striking increase 
in NSCLC-B growth in 3D-cell culture systems (p<0.05). Interest-
ingly, atezolizumab and low-dose-IFN-γ significantly increased 
sphere-forming ability of NSCLC-B cells (p<0.05 at least). More-
over, CRISPRCas9-mediated ablation of PD-L1 in NSCLC-B cells 
increased CD44 expression and in vitro cell growth, inducing a 
change in cell morphology towards NSCLC-H–like cells.
Collectively, our findings demonstrate a modulation of cancer 
cell plasticity by IFN-γ and PD-L1 in a NSCLC cell culture estab-
lished from a treatment-naïve patient, who developed HPD under 
ICI therapy. Further investigations will focus on understanding 
the signaling interplay between IFN-g, PD-L1 and CD44 and how 
ICIs influence these signaling circuits. These findings pave the 
way for the understanding of the intrinsic tumoral mechanisms 
underlying the detrimental effects of ICIs, including the phenom-
enon of HPD.
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Y3

Inhibition of TGFβ signaling 
synergizes with immune checkpoint 
blockade to enhance macrophage-
mediated cytotoxicity in pancreatic 
ductal adenocarcinoma.
De Vita V. 1, Scarlato E. 1, Casalino S. 1, Bertolini M. 1, Quinzii 
A. 1, Pietrobono S. 1, Melisi D. 1

(1) Digestive Molecular Clinical Oncology Unit, University of 
Verona, Verona - Italy

The primary limitation of ICIs in pancreatic ductal adenocarci-
noma (PDAC) arises from their inability to act on immune-cold 
tumors with low or excluded T effector cells. The phase 1b H9H-
MC-JBEG study involving unselected refractory metastatic 
PDAC patients reported a significant signal for activity of the 
TGFβ receptor inhibitor galunisertib (GAL) in combination with 
the anti-PD-L1 antibody Durvalumab. However, the identification 
of biomarkers useful to predict which patients would more bene-
fit from this combination strategy is of unique importance. 
Here, we delved into the mechanisms responsible for this activ-
ity using six different orthotopic murine models of PDAC. Based 
on their response to the combination strategy with GAL plus the 
PD1 neutralizing antibody RMP1-14, we clustered two groups of 
models. Deep immunophenotyping revealed that tumors from 
mice within the responsive group were infiltrated by a popula-
tion of tumor-associated macrophages (TAMs) endowed with a 
M2-phenotype and reduced phagocytic activity, which express 
PD-1 on their surface. Macrophage depletion by clodronate lipos-
ome curbed the efficacy of GAL plus RMP1-14 combination in this 
group, highlighting the dominant role of PD-1+ TAMs in mediating 
treatment response.
By profiling 111 different proteins in the plasma of our murine PDAC 
models, we found a significant correlation between plasma levels 
of Ang and the PD1+ TAMs infiltrate (R=0.659; p=0,000012). Ang 
was stably overexpressed in DT4313 or RC416 cells and silenced 
in FC1245 or B6KPC. Modulation of Ang impacted on the per-
centage of PD-1+ TAMs in response to TGFβ stimuli. Indeed, GAL 
reduced the expression of PD1 on TAMs in Ang-high tumors but 
not in Ang-low respective controls, without affecting total TAMs 
abundance. Importantly, the reduced expression of PD1 upon in-
hibition of TGFβ signaling synergized with RMP1-14 in prolonging 
the survival of Ang-high mice by boosting TAMs phagocytosis.
Using in vitro co-cultures, we identified a complex crosstalk be-
tween tumor cells, macrophages and pancreatic stellate cells 
(PSCs) responsible for transcriptional activation of PD1. In this 
model, tumor-derived Ang induced the release of Cxcl10 from 
PSCs, leading to the paracrine activation of Cxcr3/Cxcl10/Elk1 
axis in macrophages that transactivated Pdcd1 promoter.
In conclusion, our study provides a rationale to explore TGFβ-tar-
geting agents in combination with ICIs in patients affected by 
PDAC characterized by elevated levels of Ang.

Y4

Immune cell profiles in the 
peripheral blood before and after 
Immunocheckpoint inhibitor 
treatment

Torchia E. 1, Lenoci D. 1, Lucchetta M. 1, Ficorilli M. 1, Lo Russo 
G. 2, Alfieri S. 3, Pietrantonio F. 4, Giannatempo P. 4, Verzoni 
E. 4, De Cecco L. 1, Miceli R. 5

(1) Integrated Biology of Rare Tumors, Department of Research, 
Fondazione IRCCS Istituto Nazionale Dei Tumori, Milan, 
Italy - Italy, (2) Thoracic Oncology Unit, Medical Oncology 
Department, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan, Italy - Italy, (3) Head and Neck Unit, Medical Oncology 
Department, Fondazione IRCCS Istituto Nazionale dei 
Tumori, Milan, Italy - Italy, (4) Medical Oncology Department, 
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy - 
Italy, (5) Unit of Biostatistics for Clinical Research, Department 
of Epidemiology and Data Science, Fondazione IRCCS Istituto 
Nazionale dei Tumori,Milan, Italy - Italy

Introduction: Immunocheckpoint inhibitors (ICI) resulted in ef-
fective and durable clinical responses in various tumor types. Our 
aim is to investigate to what extent ICI treatment could modu-
late the immune system at peripheral level in a cohort of different 
cancer patients treated at the same Italian Institution. 
Materials and Methods: Our work took advance of the Italian 
subset belonging to the G-Definer study (NCT04435964), a mul-
ticenter European prospective observational study, designed 
to investigate the incidence of gender-related immune adverse 
events and enrolling 100 Italian patients affected by lung, head 
and neck, colon-rectal with presence of microsatellite instabil-
ity, and urogenital system treated with ICI. Both T0 (pre-ICI) 
and T1 (at 2nd infusion) blood samples were collected for 83 pa-
tients. RNA was extracted from whole blood using the PAXgene 
Blood miRNA Kit (QIAGEN). Libraries were prepared using the 
QuantSeq 3' mRNA-Seq Library Prep (Lexogen), sequenced on 
NextSeq500 (Illumina), and primary data were processed follow-
ing manufactures’s instructions. xCell and TIMER2.0 tools were 
applied to deconvolute the immune components, while Principal 
Component Analysis (PCA) was used to evaluate the distribution 
and relationships among samples.
Results: PCA revealed no clear separation among T0 and T1 sam-
ples and consequently, no differentially expressed genes have 
been detected. The immunescore, an index summarizing the im-
mune content in a given sample, was higher in T1 group then T0 
group (p=0.0056). In details, CD8 T-cells (p=0.011) and B-cells 
(p=0.021) show higher abundance in the T1 than the T0 group. 
Among CD8 T cell population, CD8 Tcm (p=0.015) was found 
abundant in T1. We conducted further deconvolution analysis us-
ing TIMER2.0. The only significant p-value was reached for the 
NK cells using Epic method.
Conclusion: ICI modulates the content of immune cells in peripheral 
blood since early administration, with an increased abundance of 
CD8 T cells, CD8 Tcm cells and B cells in our cohort. CD8 T cells 
have a cytosolic activity against tumor cells, CD8 Tcm cells con-
stitute immunological memory and B-cells contributing to the an-
ti-tumor response by producing antibodies. All these function could 
be enhanced by ICI therapy. Cytokine analyses of matched blood 
samples, GSEA analyses and microbiota analysis on faecal samples 
are in progress to assess inflammation after ICI treatment, to consid-
ered the involved pathway and evaluation of microbe species. 

Y5

New strategies for control 
Programmed Death Ligand-1 
endocytosis to improve cancer 
checkpoint inhibitor therapy 

Frediani E. 1, Anceschi C. 1, Ruzzolini J. 1, Chillà A. 1, 
Laurenzana A. 1, Fibbi G. 1, Del Rosso M. 1, Margheri F. 1

(1) Dipartimento di Scienze Biomediche Sperimentali e Cliniche 
"Mario Serio"- Università degli Studi di Firenze - Italy

New strategies for control Programmed Death Ligand-1 endo-
cytosis to improve cancer checkpoint inhibitor therapy 

Introduction: Immune checkpoint inhibitors (ICI), such antibod-
ies 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 efficacy of melanoma treatment. PAI-1 
induced the internalization of surface-expressed PD-L1, resulting 
in the reduction of surface PD-L1.  Binding of PAI-1 to uPA/uPAR 
complex results in the recruitment of low-density lipoprotein 
receptor protein 1 (LRP1), which also mediates PD-L1 internaliza-
tion. Moreover, PD-L1 on exosomes surface can inhibit antitumor 
immune responses. We propose to inhibit PDL-1 endocytosis by 
uPAR/LRP1 complex blockade to maintain high-cell-surface lev-
els of PD-L1 and to reduce the expression of exosomal PD-L1. 
Material and methods: A375M6 (metastatic melanoma cells) 
A549 (non-small cell lung cancer cells) were treated with tiplax-
tinin to evaluate the modulation of TPX treatment on exosomal 
PD-L1. uPAR/LRP1 inhibitors were synthetized starting from the 
binding site of uPAR. 2D and 3D cultures from A375M6 and A549 
were treated with TPX and uPAR/LRP1 inhibitors. 
Results and discussion: 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 in-
crease PD-L1 membrane levels. Moreover, we demonstrated that 
exosomes from treated TPX A375M6, A549 show a decrease of 
exosomal PD-L1 levels, compared to untreated cancer cells. 
Conclusions: These finding demonstrated that in 2D and 3D cul-
tures PAI-1 inhibition by TPX and  uPAR/LRP-1 complex inhibition 
result in a significant increase 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 thera-
peutic strategies with anti-PD-1/PD-L1.

Y6
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Novel bi- and tri –specific human 
Immunomodulatory Tribodies 
strongly activate T cells and exert 
more efficient anti-tumor activity 
with respect to combinations of 
approved  Immunomodulatory 
Antibodies
Passariello M. 1, Yoshioka A. 2, Manna L. 1, Rapuano Lembo R. 
3, Nakamura K. 2, De Lorenzo C. 1

(1) Department of Molecular Medicine and Medical 
Biotechnology, University of Naples “Federico II”, Via Pansini 5, 
80131 Naples - Italy, (2) Chiome Bioscience Inc, 3121 Honmachi 
ShibuyaKu, Tokyo 1510071 - Japan, (3) European School of 
Molecular Medicine, University of Milan, 20122 Milan - Italy

Many advances in anti-tumor therapies have been achieved with 
antagonistic antibodies targeting the programmed cell death 
protein 1 (PD-1) or its ligand (PD-L1), however many cancer pa-
tients still develop resistance to monotherapies often associat-
ed with upregulation of other immune checkpoints (ICs) such as 
LAG-3 (Lymphocyte Activation Gene-3). To verify whether it is 
possible to overcome mechanisms of resistance in tumors, we 
constructed for the first time novel immunomodulatory antibody 
derivatives: bi-specific tribodies (TRs), containing a Fab from one 
anti-PD-1 or PD-L1 mAb and two scFvs from an anti-LAG-3 mAb, 
previously generated in our laboratory. The novel bi-specific 
molecules called TR0304 and TR0506 retained binding affinity 
and antagonistic effects of the parental mAbs, and showed an 
increased ability to induce lymphocyte activation. We also com-
pared the effects of combinations of the clinically validated an-
ti-LAG-3 Relatlimab with anti-PD-1 Pembrolizumab or anti-PD-L1 
Atezolizumab mAbs with those of novel bispecific TRs. In particu-
lar, TR0304, made up of a Fab derived from an anti-PD-L1 and two 
scFvs derived from an anti-LAG-3 mAb, was tested in compari-
son with Relatlimab plus Atezolizumab, and TR0506, made up of 
a Fab derived from the same anti-LAG-3 and two scFvs derived 
from an anti-PD-1 mAb, was tested in comparison with Relatlimab 
and Pembrolizumab. The two novel TRs showed similar binding 
affinity to the targets compared to validated mAbs, although they 
recognize distinct or partially overlapping epitopes. They showed 
an increased ability to induce lymphocyte activation and stronger 
in vitro cytotoxicity against cancer cells compared to the combi-
nations of clinically validated mAbs. 
As a further progress, we generated also four novel tri-specific 
tribodies made up of a Fab targeting 5T4, a TAA expressed on 
several tumors, a scFv targeting CD3 receptor on T cells, and an 
additional scFv specific for an IC, such as PD-1, PD-L1 or LAG-3. 
We found that all the tribodies efficiently activated T cells against 
cancer cells (from breast, colon and liver cancer) more efficient-
ly than the control tribody, devoid of the additional IC binding 
moiety. 
Considering that the tribodies have also other advantages with 
respect to combinatorial treatments, such as reduced production 
costs and need of lower doses, we think that these novel immu-
nomodulatory TRs could be used for therapeutic applications, 
particularly in monotherapy-resistant cancer patients.

Y8

Radiotherapy combined with TLR 
stimulation elicits adaptive immune 
response against prostate cancer
Fischetti I. 1, Botti L. 1, Cancila V. 2, Bertolazzi G. 2, Pinna 
V. 1, Ferri R. 1, Tripodo C. 2, Colombo M.P. 1, Chiodoni C. 1, 
Jachetti E. 1

(1) Molecular Immunology Unit, Department of Experimental 
Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan - Italy, (2) Tumor Immunology Unit, Department of Health 
Sciences, University of Palermo - Italy

Immunotherapy has notably improved cancer therapy. However, 
prostate cancer patients still do not respond, necessitating new 
approaches. Radiotherapy (RT) has both immuno- suppressive 
and immuno- stimulatory functions. Besides local effects, elicited 
anti-tumor immunity could mediate the regression of untreated 
metastases, an effect called “abscopal”. To boost this response, 
combining RT- and immuno- therapy could be a promising strat-
egy. 
We are evaluating the efficacy of local administration of two 
different toll-like receptor (TLR) agonists and fractionated RT in 
murine prostate cancer models. Tumor cells are injected in both 
flanks of mice but only one side is treated in order to assess the 
abscopal effect on the other. The growth of both treated and con-
tralateral not-treated tumor lesions is evaluated. At the end of the 
experiments, tumor immune microenvironment is analyzed by 
flow cytometry and immunohistochemistry. 
Our results showed that in the T23 poor differentiated adenocar-
cinoma model a TLR9 agonist had no therapeutic effect. Con-
versely, the local administration of a TLR3 agonist significantly 
impaired tumor growth; combination with RT had no apparent 
additive effects on volume reduction. Yet, despite similar tumor 
size, the microenvironment composition in treated lesions was 
significantly different. In detail, the combination of TLR3 agonist 
and RT increased the infiltration of CD8+ T cells and germinal 
center B cells. The TLR3 plus RT combination also induced a tiny 
but significant abscopal effect on the contralateral lesion. These 
results were confirmed in two additional models of adenocarci-
noma and neuroendocrine prostate cancer. 
Mechanistically, digital spatial pathology analyses revealed the 
formation of putative tertiary lymphoid structures (TLSs) in T23 
lesions locally treated with the TLR3 and RT combination, which 
are being validated by immunohistochemistry. 
Finally, survival experiments showed a superior benefit of the 
TLR3 and RT combination treatment than other groups, with re-
gression of 40% of tumors.
These data show that coupling RT with TLR3 agonist can improve 
the immune response in prostate cancer, which is normally poorly 
immunogenic and unresponsive to immunotherapy. Further stud-
ies are needed to endorse the results and to deeply dissect the 
immune-mediated mechanisms behind the therapeutic effects. 
Besides, additional combination with immune checkpoint inhib-
itors will be considered to boost both local and abscopal effects. 
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Z1

The Extracellular Matrix produced 
by VEGFR2R1032Q melanoma cells 
modulates mechanotransduction 
and metabolism in cancer-
associated endothelium
Corsini M. 1, Grillo E. 1, Ravelli C. 1, Romani C. 1, Manfredi M. 
2, Mitola S. 1

(1) University of Brescia - Italy, (2) University of Piemonte 
Orientale - Italy

Objectives: The interactions of cancer cells with their environ-
ment, consisting of resident and infiltrating host cells, secreted 
factors, and extracellular matrix (ECM) modulate tumor progres-
sion. This highly dynamic environment activates cancer-associ-
ated endothelial cells (cECs) providing a crucial boost to cancer 
cells. Here, we characterized the mechanical role of ECM on EC 
metabolism and behavior in a melanoma model expressing the 
most frequent mutation of VEGFR2, R1032Q.
Methods:  We used the isogenic cell lines of Sk-Mel-31, which 
differ only for expressing VEGFR2 point mutation R1032Q. The 
EC-ECM interactions were analyzed in vitro and in vivo using 
high-resolution fluorescent and FLIM/FRET technologies. In 
addition,  EC behavior was analyzed  on decellularized-ECM 
(dECM) produced by Sk-Mel-31 VEGFR2WT or VEGFR2R1032Q in 
terms of metabolic alterations and cellular forces, cytoskeleton 
remodeling, and migration.
Results: The expression of the VEGFR2R1032Q in Sk-Mel-31 cells re-
sults in fast growth and highly vascularized tumors when injected 
s.c.in mice. Furthermore, label-free SHG imaging highlights that 
Sk-Mel-31VEGFR2R1032Q-derived tumors have a highly modified 
ECM organization with tortuous matrix bundles formed com-
pared with Sk-Mel-31 VEGFR2WT derived tumors. In vitro experi-
ments demonstrated that dECM of Sk-Mel-31VEGFR2R1032Q favors 
the adhesion of ECs, increasing the number of focal adhesion 
plaques. Functional analysis, using the FRET-based VinTS tensor 
mechanosensor, reveals higher tensile forces generated in FA 
plaques in ECs seeded on dECM of Sk-Mel-31 VEGFR2R1032Q com-
pared with dECM of Sk-Mel-31 VEGFR2WT. dECM of  Sk-Mel-31 
VEGFR2R1032Q also switches EC metabolism towards the anaero-
bic glycolysis and supports cell migration and wound repair.
Conclusion:  Our data suggest that ECM produced by  Sk-Mel-
31VEGFR2R1032Q induces a pro-adhesive and pro-migratory phe-
notype in ECs enhancing the aggressiveness and metastasization 
of cancer.

Z2

The anti-apoptotic members of Bcl-
2 family regulate PD-L1 expression 
in solid tumors
Di Caprio M. 1, Di Stefano A.M. 1, Valentini E. 1, D’Aguanno S. 
1, Brignone M. 1, Del Bufalo D. 1, Di Martile M. 1

(1) Preclinical Models And New Therapeutic Agents Unit, IRCCS 
Regina Elena National Cancer Institute, Rome - Italy

Immune-checkpoint inhibitors (ICI) targeting PD-1/PD-L1 and 
CTLA-4 pathways have substantially changed the treatment of 
some solid tumors, significantly improving the survival of cancer 
patients. Nevertheless, immunotherapy provides benefits only in 
a subset of patients and most of them develop resistance over 
time. The outcome of ICI treatment is affected by tumor-intrinsic 
factors, such as tumor mutation burden, deficiencies in antigen 
presentation, PD-L1 expression, as well as the complex and dy-
namic tumor microenvironment. In this scenario, Bcl-2 and Bcl-xL, 
two anti-apoptotic proteins, play a pivotal role in orchestrating 
the crosstalk between tumor cells and those of the surrounding 
microenvironment, including immune cells, ultimately promoting 
tumor progression. On this basis, the aim of our study was to in-
vestigate whether the anti-apoptotic members of the Bcl-2 family 
may regulate pathways involved in the response to ICI, and par-
ticularly PD-L1 expression, and whether their expression could be 
correlated with the response to ICI.
By using the Kaplan Mayer plotter Immunotherapy software, we 
identified that Bcl-2 and Bcl-xL levels are associated with a worse 
progression free survival in melanoma patients treated with an-
ti-PD-1 or anti-CTLA-4 antibodies. Mining RNA-seq data deposit-
ed in the TCGA through the online software GEPIA 2.0, we found 
that the levels of the anti-apoptotic members of Bcl-2 family pos-
itively correlate with those of PD-L1 in different solid tumor histo-
type datasets, i.e. skin cutaneous melanoma (SKCM), uveal mel-
anoma (UVM), non-small cell lung cancer (NSCLC) and prostate 
(PRAD), colon (COAD) and pancreatic (PAAD) adenocarcinomas. 
Next, we obtained a positive significant correlation between PD-
L1 and Bcl-2 protein levels both in cutaneous melanoma (R=0.89, 
p=0.04), NSCLC (R=0.93, p=0.01) and COAD (R=0.9, p=0.03), 
but not with Bcl-xL or Mcl-1. We also found that silencing Bcl-2 
or Mcl-1 in melanoma, NSCLC and pancreatic adenocarcinoma 
cell lines, reduced PD-L1 mRNA and protein levels. Conversely, 
Bcl-xL modulation failed to affect PD-L1 expression. Finally, we 
observed an increase of PD-1 mRNA levels in monocytes derived 
macrophages exposed to conditioned media from Bcl-2 overex-
pressing melanoma cells compared with control ones. 
Our results indicate that the anti-apoptotic Bcl-2 family proteins 
regulate PD-L1 expression. Thus, Bcl-2 targeting may potentiate 
ICI treatment, by reducing tumor immune escape.
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Z3

Circulating extracellular vesicles as 
mediators of increased lung cancer 
risk in heavy-smoker individuals
Ferrario N. 1, Locatelli C. 1, Ghidotti P. 1, Bertolini G. 1, Sozzi 
G. 1, Roz L. 1, Fortunato O. 1

(1) Epigenomics and Biomarkers of Solid Tumor Unit, Fondazione 
IRCCS Istituto Nazionale dei Tumori, Milan - Italy

Background: Smoking is the main risk factor for the onset of 
chronic obstructive pulmonary disease (COPD) as well as lung 
cancer (LC). It has been demonstrated that COPD and LC share 
common pathways, but the mediators of this interplay are not 
well understood. In this context, we identified extracellular vesi-
cles (EVs) as potential biomarkers and as mediators of LC devel-
opment in COPD patients. Indeed, HIF-1α shuttled by circulating 
EVs from COPD patients (COPD-EVs) to pre-malignant epithe-
lial cells modulated the expression of markers associated with 
stemness, EMT and disseminating properties such as CD133 and 
CXCR4. Here, we further evaluated the potential role of COPD-
EVs in the regulation of tumor microenvironment networks. 
Materials and methods: Plasma-EVs were isolated by ultracen-
trifugation from heavy-smoker (HS) volunteers with or without 
COPD (COPD-EVs and HS-EVs respectively) and characterized 
following MISEV guidelines. The protein content of EVs was 
characterized by mass spectrometry. Modulation of cancer pro-
gression markers by EVs was evaluated through Real Time PCR 
and flow cytometry on human bronchial epithelial cells (HBEC-
KRASV12high) alone or co-cultured with endothelial cells (HUVEC) 
in 2D or 3D in vitro assays. Cells were maintained in normoxic or 
hypoxic (2% oxygen) conditions to mimic common COPD com-
plications. The effect of EVs on the phenotype of fibroblasts ob-
tained from adult normal lung tissue was evaluated by Real Time 
PCR and flow cytometry.
Results:  Proteomic analysis detected the presence of 557 pro-
teins in HS-EVs (n=4). Among them, we observed high levels 
of tetraspanin CD9, complement proteins, secreted factors 
(CXCL12, MMP2, S100A8/9, IGFs), lipoproteins, and endotheli-
al-derived vWF. 3D growth upregulated expression of CD133 and 
CXCR4 in HBEC-KRASV12high spheroids. Interestingly, hypoxia in-
creased these markers (4-fold) in spheroids compared to normox-
ic 2D cell cultures. In hypoxic co-culture experiments, CD133 and 
CXCR4 markers increased 7-fold and 9-fold in HBEC-KRASV12high 
respectively, compared to normoxic co-cultures. Gene expres-
sion analysis on fibroblasts treated with HS-EVs and COPD-EVs 
showed no differential modulation of α-SMA, but an increased 
IL6R expression in both groups.
Conclusion: Our preliminary findings indicate that EVs may act 
as biomarker and as mediators of LC initiation and progression 
by differentially modulating specific cells of the lung microenvi-
ronment. 

Z4

Loss of Multimerin-2 in cancer 
associates with vascular instability 
and altered immune response. 
Camicia L. 1, Poletto E. 1, Eva A. 2, Carobolante G. 1, Schinello 
G. 1, Di Siena E. 1, Casagrande N. 1, Mongiat M. 1

(1) Department of Research and Diagnosis, Division of Molecular 
Oncology, Centro di Riferimento Oncologico di Aviano (CRO) 
IRCCS - Italy, (2) Obstetrics and Gynecology, Institute for 
Maternal and Child Health - IRCCS “Burlo Garofolo” - Italy

Tumor angiogenesis is a hallmark of cancer, but tumor-associat-
ed vessels are often abnormal and poorly functional. This leads 
to intratumoral hypoxia, tumor progression, poor drug delivery, 
therapy resistance, and altered immune cell infiltration, contrib-
uting to an immunosuppressive tumor microenvironment (TME). 
In this context, Multimerin-2 is an extracellular matrix glycopro-
tein deposited by endothelial cells along the blood vessels in jux-
taposition with the adjacent pericytes, and it is key in maintaining 
vascular homeostasis. Interestingly, retinal vessels from Multi-
merin-2-/- animals display impaired pericyte coverage. On these 
grounds, we aimed to investigate if Multimerin-2 affects pericyte 
biology and if its loss impacts on the vascular efficiency and im-
mune infiltration. 
Interestingly, we found that Multimerin-2 functions as a stimu-
lus for pericyte recruitment, as well as an adhesion substrate for 
these cells. Multimerin-2 also promotes pericyte proliferation via 
the IGF1R-b-AKT signaling pathway. 
Multimerin-2 expression is frequently lost in many tumors, and 
we exploited our pre-clinical models to assess if tumors grown in 
the absence of Multimerin-2 displayed impaired pericyte recruit-
ment to the vessels. To this end, wild type and Multimerin-2-/- mice 
were injected with syngeneic ovarian and colon cancer cells. In 
agreement with our in vitro results, tumors from Multimerin-2-/- 

mice displayed decreased pericytes coverage; accordingly, the 
vascular instability upon Multimerin-2 loss associated with in-
creased hypoxic levels and an impaired drug delivery, suggestive 
of vascular inefficiency. Importantly, the Multimerin-2-devoid 
tumors displayed a more prominent macrophage infiltration. Ac-
cordingly, a higher number of THP-1 cells migrated through the 
Multimerin-2-depleted endothelium. 
These results suggest that Multimerin-2 loss impairs pericyte re-
cruitment and proliferation. Therefore, the endothelium is utterly 
destabilized leading to increased intratumoral hypoxia and poor 
drug delivery. Importantly, Multimerin-2 loss also affects the im-
mune response suggesting that the outcome of the patients may 
be significantly affected depending on the levels of Multimerin-2 
down-regulation in the tumor. 

Z5

High IL-8 expression in LKB1-
mutated Non-Small Cell Lung 
Cancer (NSCLC) induce neutrophils 
chemo-attraction

Benelli F. 1, Borzi C. 1, Occhipinti M. 2, Caleca L. 3, Marabese 
M. 4, Broggini M. 4, Sozzi G. 1, Moro M. 1

(1) Epigenomics and Biomarkers of Solid Tumor , Department of 
Experimental Oncology, Fondazione IRCCS Istituto Nazionale 
dei Tumori, 20133 Milan - Italy, (2) Medical Oncology 1, 
Department of Mediacl Oncology, Fondazione IRCCS Istituto 
Nazionale dei Tumori, 20133 Milan - Italy, (3) Molecular 
bases of genetic risk, Department of Experimental Oncology, 
Fondazione IRCCS Istituto Nazionale dei Tumori, 20133 Milan 
- Italy, (4) Laboratory of Molecular Pharmacology, Department 
of Oncology, Istituto di Ricerche Farmacologiche Mario Negri 
IRCCS, 20156 Milan - Italy

Introduction: LKB1-impaired (LKB1i) tumors, observed in about 
15% of NSCLC, yield a unique, particularly aggressive and re-
sistant to immunotherapy (ICI) phenotype. LKB1i tumors are 
endowed with distinct properties, such as enrichment in neutro-
phils, and presence of tumor promoting cytokines, such as IL-8, 
a main player in neutrophils recruitment and a marker of reduced 
response to ICI in different cancer type, including lung cancer. 
LKB1 is involved in the regulation of ROS related genes and ROS 
could regulate the expression of proinflammatory mediators. Of 
note, to date, the specific molecular mechanisms of LKB1-medi-
ated regulation of IL-8 expression in NSCLC have not been fully 
elucidated. The aim of our work was to investigate the potential 
involvement of ROS in IL-8 expression in LKB1i NSCLC.
Methods: IL-8 expression level was analyzed in silico (cBiopor-
tal), on cell lines and CPTAC datasets, and in vitro in different 
NSCLC cell lines (H1299 and Calu-1, LKB1wt; and A549, LKB1i) by 
RT-qPCR at baseline and after treatments (H2O2). IL-8 secretion 
was measured by ELISA in NSCLC cell lines conditioned medium 
(CM). 
Results: In silico analysis showed higher IL-8 expression in LKB1i 
NSCLC, both in cell lines and in patients’ datasets. We confirmed 
these data in terms of gene expression and protein secretion in 3 
NSCLC cell lines. IL-8 expression and secretion increased in an 
isogenic LKB1i-H1299 cell line. Of note, baseline IL-8 plasma lev-
els of LKB1i murine models and patients were significantly higher 
than those of LKB1 wild type. Moreover, LKB1i cell lines present 
higher level of ROS compared to wild-type, and ROS modulation 
in these cells correlates with higher levels of IL-8.  Interestingly, 
in an in vitro transwell migration assay, H1299LKB1i-derived CM 
had a higher chemo-attraction capacity on neutrophils of healthy 
donors compared to H1299WT CM. 
Conclusions: Our data indicate that LKB1 loss is associated with 
increased IL-8 expression and secretion and ROS could be po-
tentially involved in IL-8 modulation. Our preliminary in vitro data 
suggest that IL-8 can be one of the cytokines involved in neutro-
phil chemo-attraction in LKB1i NSCLC.
Funding: Italian Association for Cancer Research (AIRC)

Z6

The role of platelet-derived 
extracellular vesicles in the 
formation of the pre-metastatic 
niche 

Locatelli C. 1, Ghidotti P. 1, Ferrario N. 1, Sozzi G. 1, Fortunato 
O. 1

(1) Epigenomics and Biomarkers of Solid Tumors, Fondazione 
IRCCS Istituto Nazionale dei Tumori - Italy

Background: Lung cancer is the first cause of cancer-relat-
ed deaths with a 5-years survival rate around 20%. Metastasis 
spreading starts from the microenvironment remodelling through 
the formation of the pre-metastatic niche (PMN). Extracellular 
vesicles (EVs), membrane-limited particles secreted by all cell 
types, are involved in cellular communication between the tu-
mour and the microenvironment, suggesting a potential role of 
EVs in metastatization. Tumors are able to educate platelets and 
their EVs playing an important role in cancer progression. Our hy-
pothesis is that lung cancer educated-platelets induce the PMN 
formation through the release of EVs.
Methods: Lung cancer patients’ blood was collected at surgery 
and platelets were isolated by two consecutive centrifugations. 
Conditioned medium (CM) of lung cancer educated platelet 
(LCEP) was collected after 24 hours and stored at -80°C. LCEP-
EVs were isolated by ultracentrifugation and characterized fol-
lowing MISEV guidelines. EVs cargo was analyzed using dPCR 
and ELISA. Functional studies were performed in vitro on Human 
Umbilical Vein Endothelial Cells (HUVEC) treated with LCEP-EVs 
or healthy donor-EVs (HDEP-EVs).
Results: Flow cytometry analysis of plasma EVs from lung cancer 
patients revealed that 55% expressed CD42, a platelet marker, 
whereas 21% were from myeloid cells, 10% from fibroblast, and 
only 2% were EpCAM positive. To demonstrate that lung cancer 
cells could educate platelets towards a pro-tumorigenic pheno-
type, we treated platelets with CM of lung cancer cells (A549 
and H460) and normal epithelial cells (HBEC). Interestingly, we 
observed an increased transcription of pro-inflammatory mark-
ers in platelets treated with CM of lung cancer cells and a major 
release of EVs containing miR-29 and miR-126 (4-fold increase) 
compared to controls. Characterization of LCEP-EVs revealed 
a size around 100-150 nm and positivity for tetraspanins (CD9, 
CD63 and CD81). dPCR and ELISA analysis showed that LCEP-
EVs contained high levels of pro-metastatic miR-126, miR-29a, 
and the complement protein C4a. HUVEC treated with LCEP-EVs 
showed increased levels of CXCL1, CCL2, CXCR4 and VCAM1 
compared to HD-EVs.
Conclusions: Our preliminary data indicated that the majority of 
circulating EVs are released by platelets. Lung cancer educates 
platelets towards a pro-tumorigenic phenotype that is involved in 
endothelial cell activation. Future studies will investigate the role 
of miR-29 and C4 inside EVs in this process.
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Z7

The role of ligands Jagged1 and 2 in 
the tumorigenic role of extracellular 
vesicles in the multiple myeloma 
progression

Giannandrea D. 1, Platonova N. 1, Citro V. 1, Sauro G. 1, 
Abazari N. 1, Pistocchi A. 2, Villa A. 1, Casati L. 1, Calzavara E. 
3, Turrini M. 3, Lesma E. 1, Chiaramonte R. 1

(1) Department of Health Sciences, Università degli Studi di 
Milano - Italy, (2) Department of Medical Biotechnology and 
Translational Medicine, Università degli Studi di Milano - Italy, 
(3) Division of Hematology, Valduce Hospital, Como - Italy

Multiple myeloma (MM) is a still incurable hematological disease 
mainly due to the pathological interaction with the bone marrow 
(BM) niche inducing drug resistance in tumor cells, angiogenesis 
and osteoclastogenesis. The MM aberrant expression of Notch 
pathway members, Notch2 receptor and ligands Jagged1 and 2 
leads to the proliferation and survival of MM cells, drug resist-
ance to standard drug cares and to the supportive behaviour of 
BM cells leading to the pro-tumor osteoclastogenesis and angi-
ogenesis. 
Recently, we demonstrated the role of extracellular vesicles (EV) 
shed by tumor cells in the communication between MM and its 
microenvironment highlighting the role of Notch2 carried by EV 
from MM cells (MM-EV) in two tumorigenic processes, osteo-
clastogenesis and angiogenesis. 
Here, we used in vitro and in vivo model to study also the role of 
Jagged ligands in the EV mediated communication.
In particular, we investigated the role of Jagged1 and 2 in the 
EV-mediated osteoclastogenesis and angiogenesis, as key pro-
cesses in MM progression. 
To assess the role of Jagged1 and 2 in EV-mediated communi-
cation, EV were isolated from the MM cell line OPM2 knocked 
down or not for Jagged1 and 2 (OPM2SCR-EV and OPM2J1/2KD-EV). 
OPM2SCR-EV and OPM2J1/2KD-EV were characterized for their li-
gands expression as well as their ability to activate Notch sign-
aling in recipient cells using two reporter assays performed on 
HeLa cells and on an in vivo Notch-reporter, the Tg(T2KTp1b-
glob:hmgb1-mCherry)jh transgenic zebrafish embryo. Their oste-
oclastogenic ability was assessed on the RAW264.7 cell line and 
the angiogenic activity by a tube formation assay on human pul-
monary artery endothelial cells HPAEC. 
The results obtained suggested that MM-EV carry Jagged1 and 2 
ligands, inducing Notch signaling activation in recipient cells, and 
affecting their angiogenic and osteoclastogenic potential. More-
over, the presence of Notch members in OPM2-EVs affects the 
macrophages production of pro and anti-inflammatory cytokines. 
These findings indicate that targeting Notch pathway activation 
may represent a suitable strategy to hamper the effect of MM-EV 
in MM progress. 

Z8

KRAS/LKB1 co-mutated 
Non Small Cell Lung Cancer 
reshapes  fibroblasts  toward 
an  inflammatory-like phenotype 
through Extracellular Vesicles 
Borzi C. 1, Petracca R. 1, Benelli F. 1, Tomassetti A. 2, Caiola E. 
3, Colombo M. 3, Sozzi G. 1, Moro M. 1

(1) Epigenomics and Biomarkers of Solid Tumor , Department of 
Sperimental Oncology, Fondazione IRCCS Istituto Nazionale 
dei Tumori, 20133 Milan - Italy, (2) Unit of Molecular Therapies, 
Department of Sperimental Oncology, Fondazione IRCCS 
Istituto Nazionale dei Tumori, 20133 Milan - Italy, (3) Laboratory 
of Molecular Pharmacology, Department of Oncology, Istituto 
di Ricerche Farmacologiche Mario Negri IRCCS, 20156 Milan - 
Italy

Introduction: Non-Small Cell Lung Cancers (NSCLCs) co-mutat-
ed in KRAS/LKB1 genes (KL) show a very aggressive clinical be-
havior. Different studies highlighted a peculiar KL NSCLC tumor 
microenvironment, with pro-inflammatory features. The role of 
extracellular vesicles (EVs) in tumor-stroma communication has 
been extensively demonstrated, as well as  their contribution 
to inflammation, immunosuppression and tumor dissemination. 
Fibroblasts are the major component of the stroma and their 
phenotypic and functional heterogeneity has been recently re-
vealed. However, the molecular mechanisms responsible for the 
modulation of fibroblast phenotype is largely unknown. Here, we 
investigated how EVs released by KL NSCLCs affect fibroblast 
reshaping.
Methods: EVs were isolated by ultracentrifuge from conditioned 
medium of H1299 NSCLC cell line  (WT-EV) and the KRASG12C/
LKB1DEL isogenic clone (KL-EVs). EVs were characterized with NTA 
and EVs-associated markers by Flow Cytometry (FC) and West-
ern Blot. CCD-19Lu and CAF154hTERT normal and immortalized 
lung fibroblast cell lines were used for functional studies. EVs up-
take was evaluated by FC and confocal microscopy. Fibroblast 
phenotype was assessed by gene expression analysis and ELISA. 
Patient Derived Xenografts (PDXs) were established by subcu-
taneous injection of WT and KL NSCLC tumor samples in SCID 
mice. The cBioportal open-source tool was used for in silico anal-
yses.
Results: KRAS/LKB1 co-mutation significantly increased EVs se-
cretion by H1299. However, KL-EVs had lower protein content 
than WT-EVs. EVs size distribution was not affected by the muta-
tional status. In vitro data showed that uptake of EVs by fibroblast 
is comparable between WT-and KL-EVs, with 100% of EV+ CCD-
19Lu at 4h of EVs exposure.  We revealed that KL-EVs are able to 
induce the inflammatory phenotype of normal and in immortal-
ized cancer associated fibroblast by upregulating the expression 
and secretion of IL-6.  KL-EV long term exposure modulates other 
immune-related genes, including CCL2, CXCL1, CXCL3, IL-8. The 
increase of IL-6 expression level in KL compared to WT tumor 
samples was confirmed in vivo in PDXs and in silico analyses (CP-
TAC series). 
Conclusions: KRAS/LKB1 co-mutation impacts EVs release and 
phenotype. Our results support the hypothesis of an active role 
of EVs in switching  fibroblast toward an inflammatory-like sub-
type, in KL NSCLC. Further studies are needed to fully elucidate 
the molecular mechanisms behind this modulation.

Z9

Characterization of the pro-
angiogenic/pro-tumor phenotype 
and functions of natural killer cells in 
patients with renal cancers

Bilato G. 1, Cucchiara M. 1, Gallazzi M. 2, Bombelli R. 1, 
Olmeo F. 2, Franzi F. 3, Famoso G. 3, La Rosa S. 3, Baldini S. 4, 
Capogrosso P. 4, Dehò F. 4, Bruno A. 1, Mortara L. 1

(1) Laboratory of Immunology and General Pathology, 
Department of Biotechnology and Life Sciences, University of 
Insubria, Varese, Italy - Italy, (2) Laboratory of Innate Immunity, 
Unit of Molecular Pathology, Biochemistry, and Immunology, 
IRCCS MultiMedica, Milan, Italy - Italy, (3) Unit of Pathology, 
Department of Oncology, ASST Sette Laghi, Varese, Italy - 
Italy, (4) Department of Urology, Circolo & Fondazione Macchi 
Hospital-ASST Sette Laghi, Varese, Italy; University of Insubria, 
Varese, Italy - Italy

Renal cell carcinoma (RCC) constitutes a diverse assortment of 
malignancies arising from renal tubular epithelial cells, represent-
ing approximately 2% of global cancer diagnoses and mortalities. 
Incidence rates are typically elevated in developed nations. 
Natural killer (NK) cells are innate lymphoid cell that partici-
pate in in tumor surveillance and eradication. Impaired NK cell 
anti-tumor activities, coupled with the acquisition of pro-tumor/
pro-angiogenic functions, has been documented across diverse 
cancer types, leading to the identification of a novel NK cell sub-
set termed decidual-like NK cells (dNKs).
In our prospective study, we endeavor to comprehensively char-
acterize the phenotype and functional properties of circulating 
and tumor-infiltrating NK cells in renal cell cancer patients, com-
pared to healthy controls, utilizing multicolor flow cytometry. Em-
ploying a drug repurposing strategy, we assessed the potential 
of Pimozide, an anti-psychotic agent known for targeting STAT3 
activation, to potentially re-educate circulating NK cells in RCC 
patients, focusing its effects on NK cell degranulation capabilities 
and IFNγ production.
We found an enrichment of the CD9+, CD49+, CD16- decidual-like 
NK cell subset among infiltrating NK cells from RCC patients, 
compared to both blood NK cells from RCC patients and those 
from healthy controls. Blood NK cells from RCC patients showed 
increased activation of STAT3 compared to controls. Subsequent 
ex vivo treatment of RCC patient peripheral blood mononuclear 
cells with Pimozide (10 mM) for 24 hours, resulted in diminished 
STAT3 activation in circulating NK cells, together with enhanced 
degranulation against K562 target cells, and increased IFNγ pro-
duction.
Our findings preliminarily suggest that tissue-infiltrating NK cells 
in RCC patients may adopt a decidual-like and anergic pheno-
type, potentially via STAT3-dependent mechanisms. Moreover, 
inhibiting STAT3 signaling with Pimozide emerges as a promising 
strategy to recondition NK cells in RCC patients.

Z10

Cancer-associated fibroblasts 
promote non-small cell lung cancer 
aggressiveness: perspectives for 
drug repurposing

La Regina G. 1, Marchese M. 1, Bertoni G. 1, Ruzzolini J. 1, 
Andreucci E. 1, Peppicelli S. 1, Bianchini F. 1

(1) Department of Clinical and Experimental Biomedical Science, 
University of Florence - Italy

The lung cancer tumor microenvironment (TME) is the crucial 
spatiotemporal framework where the interplay between lung 
cancer cells and cancer-associated fibroblasts (CAFs) fosters 
cancer progression. The constitutive and aberrant activation of 
the transcription factor Nrf2 in the TME not only plays a pivotal 
role in CAF differentiation but also promotes metabolic repro-
gramming, repression of apoptosis, and resistance to anticancer 
treatments in cancer cells. Thus, understanding the mechanisms 
underlying Nrf2 activation in the TME and the role of CAFs may 
unveil novel targets for intervention, potentially enhancing the 
effectiveness of current treatment strategies and offering new 
paths for therapeutic development in lung cancer.
Pirfenidone (PFD) is a synthetic pyridine-derived drug with anti-
fibrotic and anti-inflammatory properties recommended for the 
treatment of idiopathic pulmonary fibrosis (IPF). The mechanisms 
of PFD action include the down-regulation of TGF-β signaling and 
the reduction of cytokine and reactive oxygen species (ROS) pro-
duction, leading to the inhibition of fibroblast differentiation and 
the deposition of extracellular matrix (ECM) proteins. PFD has 
been repurposed to normalize the TME, reduce tissue stiffness, 
improve perfusion, and enhance the delivery of chemotherapeu-
tics. We investigated whether PFD interfere with Nrf2 activation 
in CAFs-NCSLC cells crosstalk. A549, H1975, and H1299 NSCLC 
cells were exposed to the conditioned medium (CM) of CAFs 
previously grown in the presence or in the absence of PFD. We 
found that: i) NSCLC cells exposed to PFD-CAF-CM expressed 
different profiles of EMT markers and showed a decrease in pro-
liferative activity compared to cells exposed to CAF-CM. ii) The 
release of pro- and activated-MMPs was modulated in cells ex-
posed to PFD-CAF-CM, with an increase in the active form of 
MMP2. iii) The expression of the Nrf2 transcription factor was 
inhibited in cells exposed to PFD-CAF-CM. 
We suggest that PFD disrupts the crosstalk between cancer cells 
and CAFs, exerting a potentiated anticancer effect by targeting 
the Nrf2 pathway in cancer cells. This finding strengthens the po-
tential for exploiting PFD in the treatment of lung cancer as a drug 
repurposing strategy.
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The bone marrow niche 
microenvironment governs 
leukaemia stem cells’ stem 
cell potential and quiescence 
maintenance
Menegazzi G. 1, Peppicelli S. 1, Biagioni A. 1, Lefort S. 2, 
Maguer-Satta V. 2, Dello Sbarba P. 1

(1) Dipartimento di Scienze Biomediche Sperimentali e Cliniche 
"Mario Serio", Firenze - Italy, (2) Centre de Recherche en 
Cancerologie, Lyon - France

Chronic Myeloid Leukaemia (CML) is a stem cells-driven mye-
loproliferative disease which occurs in hematopoietic stem cells 
due to the reciprocal t(9;22) translocation, which culminates with 
the expression of BCR/Abl tyrosine kinase. Albeit the great effi-
cacy of Tyrosine Kinase inhibitors (TKi), past and current available 
drugs are not curative yet. The bone marrow (BM) stem cell niche 
(SCN) microenvironment features such as very low oxygen ten-
sion, secreted cytokines (Bone Morphogenetic Proteins (BMPs) 
above all and cells’ adherence to the niche, are critically involved 
in the maintenance of Leukaemic Stem Cells’ (LSCs) dormancy 
and persistence, thus favouring the minimal residual desease. 
This work aims to unravel how very low oxygen-related LSCs 
metabolism, as well as the interaction with the endosteal niche 
coupled to BMPs secretion, modulate the maintenance of CML 
LSCs stem cell potential, alongside dormancy. Two immortalized 
CML cell lines (K562 and KCL22) were cultured at very low oxy-
gen atmosphere to address the role of very low oxygen-related 
metabolism in LSCs persistence. Post hypoxic incubation, cells 
were transferred into normoxic secondary non-selective cultures 
to evaluate their stem cell potential maintenance, or lysed to as-
sess BCR/Ablprotein expression and signalling. Secondly, a BM-like 
3D model was used to inquire how CML LSCs dormancy is fos-
tered, in long-term treatment, due to CML cells’ adherence to the 
endosteal niche and the secretion BMP-4. Hypoxia forced LSCs 
to almost cease BCR/Ablprotein expression during their incubation, 
with a consequent loss of their oncogene-addiction and thereby 
to be targetable by TKi. This event, mainly dependent on glucose 
consumption and lactate extrusion, is regulated by glutamine 
availability within the niche. After a variable lag-phase lasting 
period, cells were capable to re-gain BCR/Ablprotein expression 
yielding to the repopulation of the normoxic cultures. Secondly, 
we outlined how BMP-4 promotes LSCs’ rapid commitment in a 
deep G0 quiescent state under TKi treatment. Moreover, the 3D 
system has revealed a block of cells into the G1 and a significant 
decrease in the G2-M cell cycle phases, when subjected to TKi 
treatment. Thus, we conclude that the loss of LSCs reliance upon 
BCR/Ablprotein expression and signalling, alongside the fast com-
mitment towards a deep quiescent state, are key events involved 
in both LSCs’ refractoriness to TKi and persistence within the 
SCN microenvironment.

Z12

Remodeling of the tumor 
vasculature by thrombospondin-1: 
therapeutic perspectives 
Longhi E. 1, Pinessi D. 1, Torielli L. 2, Resovi A. 1, Borsotti P. 1, 
Zucchetti M. 3, Colombo G. 2, Taraboletti G. 1

(1) Laboratory of Tumor Microenvironment, Department of 
Oncology, Mario Negri Institute for Pharmacological Research 
IRCCS, Bergamo - Italy, (2) Department of Chemistry, University 
of Pavia, Pavia - Italy, (3) Department of Oncology, Mario Negri 
Institute for Pharmacological Research IRCCS, Milano - Italy

The matricellular glycoprotein thrombospondin-1 (TSP-1) is major 
endogenous inhibitor of angiogenesis. This activity is due to the 
presence of active sequences in different domains, including a 
distinctive FGF2 binding sequence previously identified by our 
group in the type III repeats (T3R) domain. Considering the po-
tential of antiangiogenic drugs to regulate and normalize the tu-
mor vasculature, thereby enhancing vessel functions and drug 
distribution, we investigated the role of this TSP-1 domain in vas-
cular normalization in tumors.
Ectopic expression of the T3R domain by either tumor cells or the 
host, or administration of recombinant T3R caused a delay in the 
in vivo growth of experimental tumors, that presented marked 
vasculature reorganization with numerous but smaller vessels as-
sociated with fewer necrosis, suggesting a normalization effect of 
T3R. By using truncated forms of the domain, containing differ-
ent active sequences, we identified the FGF2/FGFR/ERK axis as 
a target for T3R activity. Along with reduced necrosis, T3R ex-
pression led to an improved delivery of chemotherapy (paclitax-
el) to the tumor mass, with increased drug concentration and a 
more uniform distribution, as determined by HPLC and MALDI 
imaging mass spectrometry. Tumors expressing T3R were more 
responsive to paclitaxel and cisplatin, indicating that the vascu-
lar remodeling activity of TSP-1 is associated with reduced tumor 
growth and improved response to chemotherapy.
To translate the above knowledge into therapeutic tools, we de-
signed FGF2 inhibitors using two computational approaches. i) 
Using the FGF2-binding sequence of TSP-1 as a template, a phar-
macophore- based screening of compound libraries comprising 
FDA-approved drugs and natural compounds generated a panel 
of candidates with heterogeneous structures and pharmacologi-
cal properties. ii) An innovative approach of fragment-based de-
sign of protein-protein interaction inhibitors (Fragments On Ener-
gy Surfaces approach, FOES) was used to develop new peptide 
inhibitors. These candidate inhibitors are presently undergoing 
testing to evaluate their ability to contrast tumor-supportive ac-
tivities of FGF2.

Supported by AIRC and MUR under PNRR M4C2I1.3 Heal Italia 
project PE00000019 CUP B43D22000710006 to GT.

Z13

Dormancy of breast cancer 
metastasis: the role of 
thrombospondin-1
Carlessi E. 1, Borsotti P. 1, Colombo M. 2, Grasselli C. 2, 
Ripamonti M. 1, Sangalli F. 1, Marabese M. 2, Carminati L. 1, 
Taraboletti G. 1

(1) Mario Negri Institute, Bergamo - Italy, (2) Mario Negri 
Institute, Milan - Italy

Breast cancer is the most common tumor among women world-
wide. Despite the successful treatments, up to 30% of patients 
experience cancer recurrence months to years later. Tumor cells 
disseminate to target organs, where they can remain dormant, 
escape the immune system and resist to chemotherapy until 
metastasis occurs. Cellular dormancy is characterized by a re-
versible state of quiescence and is controlled by the surrounding 
microenvironment. The matricellular protein thrombospondin-1 
(TSP-1) plays a crucial role in mediating tumor-host interaction 
and has been reported to contribute to a dormancy-supporting 
niche. 
A cell model of breast tumor dormancy has been set up (4T1.2-
CVp27), based on the expression of mVenus-p27K- (marker of qui-
escence) in mCherry-positive cells, as described (Correia et al, 
Nature, 594:566, 2021). This marker distinguishes between quies-
cent cells (mCherry+ mVenus+) and cycling cells (mCherry+ mVe-
nus-) both in vitro and in vivo. In vitro, tumor cell quiescence was 
analyzed in response to TSP-1 and in a coculture systems with 
microvascular endothelial cells. In vivo, 4T1.2-CVp27 cells were 
injected orthotopically in mice and the presence of disseminated 
tumor cells (quiescent or cycling) in the bones was analyzed by 
flow cytometry analysis after bone digestion. 
Using the 4T1.2-CVp27 model, we found that both soluble and 
substrate-bound TSP-1 were able to induce cell quiescence in vi-
tro, increasing the percentage of p27+ tumor cells. Moreover, tu-
mor cell quiescence induced by endothelial cells was decreased 
by anti-TSP-1 antibodies, indicating that TSP-1 contributes to mi-
croenvironment-mediated induction of tumor cell dormancy. 
In vivo, tumor cells disseminated to the bone (both cycling cells, 
mCherry+, and quiescent mVenus+, Ki67- cells) were detectable 
in femurs and tibiae of mice three weeks after tumor cell injec-
tion. 
The model we have developed is a useful tool to study tumor dor-
mancy both in vitro and in vivo, allowing to visualize quiescent 
tumor cells in G0 phase. Using this cellular model, we have shown 
the role of TSP-1 in tumor quiescence through a direct effect on 
tumor cells and in the tumor-stroma crosstalk, and specifically 
endothelial cells. Studies are ongoing to identify the active do-
main of TSP-1 and the involved mechanisms of TSP-1 activity. 

Z14

FGFR2 is delivered in extracellular 
vesicles in two models of cancer of 
unknown primary
Salamon I. 1, Fontana B. 2, Storci G. 1, Serravalle S. 1, Gallerani 
G. 2, Valle F. 3, Brucale M. 3, Roncarati R. 4, Santi S. 4, Pagano 
Mariano M. 5, Cavazzoni A. 6, Bonafè M. 7, Ferracin M. 2

(1) IRCCS Azienda Ospedaliero-Universitaria di Bologna, 
Bologna, Italy - Italy, (2) Department of Medical and Surgical 
Sciences - DIMEC, University of Bologna, Bologna, Italy - Italy, 
(3) Institute of Nanostructured Materials, National Research 
Council of Italy, Bologna, Italy - Italy, (4) Istituto di Genetica 
Molecolare ”Luigi Luca Cavalli-Sforza“ – Consiglio Nazionale 
delle Ricerce (CNR), Bologna, Italy - Italy, (5) Department 
of Medicine and Surgery University of Parma, Parma, Italy; 
Department of Medical and Surgical Sciences - DIMEC, 
University of Bologna, Bologna, Italy - Italy, (6) Department 
of Medicine and Surgery University of Parma, Parma, Italy 
- Italy, (7) Department of Medical and Surgical Sciences 
- DIMEC, University of Bologna, Bologna, Italy; IRCCS Azienda 
Ospedaliero-Universitaria di Bologna, Bologna, Italy - Italy

The extracellular vesicle (EV) route is essential for cell-to-cell 
communication. Cells release EVs in the extracellular space, 
which can interact with recipient cells inducing regulation of 
gene expression, activation of specific pathways in pathological 
settings, and stimulation of cancer progression. We investigated 
the EVs released by two cell line models of cancer of unknown 
primary site (CUP), which were developed from patients' tumor 
cells. CUPs present with metastases of unknown or uncertain or-
igin and no apparent primary tumor. The two CUP cell lines are 
both characterized by FGFR2 gene amplification. It has been rec-
ognized that tumors use circular extrachromosomal DNA (ecD-
NA) to increase oncogene amplification. Therefore, we hypoth-
esized that FGFR2 amplification in our CUP cell lines could be 
associated with ecDNA generation and that this ecDNA could be 
loaded as cargo inside EVs and delivered to recipient cells.
FGFR2 copy number was quantified using a probe-based droplet 
digital PCR assay then we identified the nature of FGFR2 ampli-
fication in CUP cell lines using FISH assay: CUP#55 presented a 
homogeneus staining region instead CUP#96 displayed double 
minutes. The FGFR2 DNA was detected also in the cytoplasm 
of cells, therefore we isolated extracellular vesicles from culture 
medium using an ultracentrifugation-based protocol. The entire 
FGFR2 gene is present inside the vesicles. Since ecDNA contrib-
utes to cancer genome remodeling also forming chimeric circles, 
we assessed the circular nature of the FGFR2 ecDNA using the 
Plasmid-Safe ATP-dependent DNAse to digest linear DNA. Finally, 
we tested the delivery capabilities of the oncogene through the 
EVs administering isolated CUP#96 exosomes to a recipient FG-
FR2wt cell line (NCI-N87). We observed an increase of FGFR2 CN 
at 24 hrs after the exosome treatment, and of FGFR2 transcription 
at 48 hrs. The exosome treatment affected cell proliferation by in-
ducing a moderate increase in cell growth. The co-culture of THP1 
cells with both CUP cell lines confirmed the transfer of microRNAs 
and FGFR2 DNA and mRNA and their functional activity. 
In conclusion, we identified a model of extra-chromosomal onco-
gene amplification and delivery in cancers of unknown primary 
that could explain the high metastatic potential of this cancer type.
The research leading to these results has received funding from 
AIRC under IG 2021 - ID. 25789 project – P.I. Ferracin Manuela
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Adipocyte reprogramming by 
Breast Cancer cells is dependent on 
multiple factors
Iannicelli S. 1, Mazzaglia F. 1, Regondi V. 1, Francesconi M. 
1, Mangano N. 1, Rybinska I. 1, Maffioli E. 2, Tedeschi G. 2, 
Tagliabue E. 1, Pupa S. 1, Triulzi T. 1

(1) IRCCS Istituto Nazionale dei Tumori di Milano Dipartimento 
di oncologia sperimentale - Italy, (2) Dipartimento di Medicina 
Veterinaria Università degli Studi di Milano - Italy

Breast cancer (BC) progression is heavily reliant on the tumor 
microenvironment, which includes adipocytes. This interaction 
prompts phenotypic and functional changes in both BC cells and 
adipocytes promoting cancer progression. We identified serum 
amyloid A1 (SAA1) as pivotal molecule in this crosstalk in triple 
negative (TN)BC, but the core regulatory network governing adi-
pocyte modulation still requires complete elucidation.
To determine whether adipocyte dedifferentiation induction 
is independent of BC intrinsic subtype, we examined human 
ASC52 adipocyte dedifferentiation across BC cell lines. Condi-
tioned media from luminal A, HER2+, and TN but not luminal B 
(HER2+/ER+) cells induced adipocyte reprogramming, evidenced 
by reduced triglyceride (TG) contents and decreased expression 
of adipocyte markers (PPARG, ADIPOQ and FABP4) compared 
with control adipocytes. Similarly, in a cohort of 50 HER2+ BCs, 
higher number of perilipin+ mature adipocytes within the tumor 
mass was found in HER2+/ER+ compared with HER2+/ER- BCs 
(80% vs 25%, p=0.0002). Notably, ESR1 silencing but not ERBB2 
in HER2+/ER+ cells reverted their inability to induce adipocyte 
dedifferentiation.
To identify key molecules involved in TNBC-adipocyte cross-
talk, we compared the secretome of TNBC cells (MDA-MB-231 
and MDA-MB-468) with that of luminal B cells (MDA-MB-361, 
ZR75.30, and BT474). This analysis revealed 26 candidates po-
tentially responsible for adipocyte reprogramming. Individual si-
lencing of these in TNBC cells showed that, besides SAA1, LIPG, 
FAM20C and FGFBP1 were highly effective in blocking adipocyte 
dedifferentiation in MDA-MB-231 cells, resulting in 19-26% and 
19-36% increase in TG content and adipogenesis markers, re-
spectively. Likewise, in MDA-MB-468 cells, a distinct subset of 
molecules (COL6A2, LIPG and SRGN) was identified. Silencing 
these molecules led to 23-28% increased adipocyte TG content 
without affecting adipocyte marker expression. Signs of adipo-
cyte dedifferentiation were found in human TNBC regardless of 
SAA1 positivity, suggesting that while SAA1 may play a role in 
some cases, other factors likely contribute to the modification of 
adipocytes.
These findings emphasize the intricate nature of BC-induced ad-
ipocyte reprogramming, portraying it as a multifaceted process. 
Further research is needed to fully understand the array of fac-
tors at play in this complex interaction and to identify the precise 
mechanisms behind adipocyte reprogramming in BC.
(Supported by AIRC)
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Obesity prompts a permissive 
microenvironment initiating tumor 
process
Porcelli G. 1, Gaggianesi M. 1, Turdo A. 2, D’Accardo C. 2, 
Verona F. 1, Pantina V.D. 1, Modica C. 1, Bozzari G. 1, Angeloro 
F. 1, Cucchiara C. 1, Todaro M. 2

(1) Department of Precision Medicine in Medical, Surgical and 
Critical Care (Me.Pre.C.C), University of Palermo - Italy, (2) 
Department of Health Promotion Sciences, Internal Medicine 
and Medical Specialties (Pro.mi.se), University of Palermo - Italy

There is increased evidence that obesity represents a risk fac-
tor for the development of many diseases, including breast can-
cer (BC), the predominant cancer malignancy affecting women 
worldwide. Adipose tissue is the main component of the mam-
mary microenvironment and  in conditions of obesity  exhibits 
morphological, gene expression, and function modulation. It has 
been demonstrated that obese adipocytes exert a significant in-
fluence on normal epithelial cells, resulting in the accumulation of 
DNA damage, the expression of genes involved in epithelial mes-
enchymal transition and stemness characteristics, and promoting 
the formation of premalignant cells.
Numerous evidence has demonstrated that obese adipose tis-
sue, through the release of factors, plays an important role in 
the proliferation and maintenance of tumor cell stemness. It is 
urgent to study the influence of microenvironmental changes in 
the pre-tumorigenic phase, such as the formation of tumor-initi-
ating cells and the initiation of cancer. Our preliminary findings 
indicate that obese adipose stromal cells (Ob-ASC) exhibit com-
parable features to the adipose tissue surrounding the BC and 
promote the establishment of a microenvironment conducive to 
tumor development. This suggest that it could have a significant 
impact on the formation of a conducive microenvironment for the 
pre-malignat process, such as the accumulation of mutation and 
dedifferentiation of committed cells. Clarifying the main events 
associated with the onset of BC could facilitate the development 
of new therapeutic strategies that will counteract the progres-
sion of the disease.

Z17

Extracellular vesicles from 
ovarian cancer cells confer pro-
inflammatory properties to 
adipocytes

Paganoni A.J.J. 1, Giannitti G. 1, Marchesi S. 1, Carollo E. 2, 
Sartori P. 3, Carter D. 2, Fontana F. 1

(1) Department of Pharmacological and Biomolecular Sciences, 
University of Milan, Milan - Italy, (2) Department of Biological 
and Medical Sciences, Oxford Brookes University, Oxford - 
United Kingdom, (3) Department of Biomedical Sciences for 
Health, University of Milan, Milan - Italy

Ovarian cancer (OC) is still the most lethal gynecologic tumor, 
due to the rapid and silent development of omental metastasis. 
Thus, a deeper understanding of the mechanisms regulating OC 
progression may have crucial impact on the outcomes of this 
deadly disease.
There is consistent evidence of an association between obesity 
and increased OC aggressiveness. As omentum is rich in adipo-
cytes, a key pro-tumor role for visceral adipose tissue has been 
postulated. Indeed, a cross-talk between OC and omental adi-
pose cells has been demonstrated; however, the study of this 
dialog has been limited to metabolites and adipokines, although 
recent findings point to a key role of extracellular vesicles (EVs) in 
the control of tumor evolution.
In the present study, we found that OC EVs could induce the pro-
duction of multiple adipokines, namely interleukin 6, interleukin 
1β, MCP-1 and TNFα, in adipocytes. In particular, these changes 
were accompanied by ERK1/2, p38 and JNK activation, which 
was demonstrated to modulate the release of all the above cy-
tokines. Interestingly, conditioned media from EV-treated adipo-
cytes stimulated both macrophage and neutrophil recruitment, 
also favoring their polarization toward the pro-tumor M2 and 
N2 state, respectively. More importantly, this media promoted 
OC cell migration and invasion as well as anoikis resistance; in 
particular, an increase in tumor spheroid formation ability was 
observed. Overall, these data indicate that an EV-mediated bidi-
rectional crosstalk exists between OC and adipocytes, endowing 
the latter with pro-inflammatory properties.

Z18

Endothelial Cell Alterations 
in BRCA1 Mutation Carriers: 
Implications for Ovarian Cancer 
Susceptibility and Progression 

Pegoraro S. 1, Spazzapan M. 2, Canarutto G. 3, Balduit A. 1, 
Toffoli M. 4, Meshini G. 4, Mangogna A. 1, Zito G. 1, Romano F. 
1, Piazza S. 3, Agostinis C. 1, Ricci G. 5, Bulla R. 2

(1) Institute for Maternal and Child Health, IRCCS Burlo 
Garofolo, Trieste - Italy, (2) Department of Life Sciences, 
University of Trieste, Trieste - Italy, (3) Computational 
Biology Unit, International Center for Genetic Engineering 
and Biotechnology, Trieste and Department of Life Sciences, 
University of Trieste, 34127, Trieste - Italy, (4) Department of 
Medical, Surgical and Health Science, University of Trieste, 
Trieste - Italy, (5) Institute for Maternal and Child Health, IRCCS 
Burlo Garofolo, Trieste and Department of Medical, Surgical and 
Health Science, University of Trieste, Trieste - Italy

Ovarian cancer is the leading cause of death in women diagnosed 
with gynecological cancers. Most cases are diagnosed at an ad-
vanced stage, with little chance to cure, making it a significant 
health challenge globally, especially for BRCA1 mutation carriers 
who exhibit an elevated susceptibility to this malignancy. Tumor 
growth relies on the supply of oxygen and nutrients, which is fa-
cilitated by the formation of new blood vessels, a process known 
as angiogenesis, which is a hallmark of cancer. However, the 
specific involvement of endothelial cells in ovarian cancer evolu-
tion among BRCA1 mutation carriers remains poorly understood. 
Here, we aimed to comprehensively investigate the differences 
of ovarian endothelial cells between BRCA1 mutation carriers and 
noncarriers from normal ovarian tissues to uncover potential ab-
errations associated with BRCA1 mutation that may contribute to 
the sustaining of ovarian tumorigenesis.
Endothelial cells were isolated from ovaries of wild-type (WT) 
individuals and BRCA1 mutation carriers. Functional analyses, 
including angiogenesis assays assessing migration and tube for-
mation, revealed increased angiogenic properties in mutant en-
dothelial cells even in the absence of external stimuli. RNA-seq 
analysis unveiled distinct expression profiles between WT and 
BRCA1 mutant endothelial cells, enriched in pathways related to 
migration, angiogenesis, VEGFA receptor signaling, and cell dif-
ferentiation. qRT-PCR validated these findings, and silencing of 
BRCA1 in human umbilical vein endothelial cells (HUVECs) con-
firmed its direct association with observed molecular and func-
tional changes.
Moreover, our study demonstrated an endothelial to mesenchy-
mal transition (EndMT) in BRCA1 mutant endothelial cells and 
their heightened response to TGFβ in inducing EndMT. In con-
clusion, our results indicate that BRCA1 mutation carriers' en-
dothelial cells should sustain a pro-angiogenic microenvironment 
compared to WT cells, potentially contributing to ovarian cancer 
transformation in this population. These findings underscore the 
importance of understanding endothelial cell behavior in ovarian 
cancer evolution among BRCA1 mutation carriers for developing 
targeted therapeutic strategies.



180 181Z. Tumor microenvironment: inflammation, hypoxia and angiogenesi

Abstract Book

Z. Tumor microenvironment: inflammation, hypoxia and angiogenesi

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

Z19

Relevance of iron metabolism in the 
cross-talk between adipocytes and 
triple-negative breast cancer cells
Mazzaglia F. 1, Regondi V. 1, Francesconi M. 1, Guerra G. 1, 
Rybinska I. 1, De Cecco L. 1, Pupa S. 1, Tagliabue E. 1, Triulzi T. 1
(1) IRCCS Istituto Nazionale dei Tumori Milano - Italy

Adipocytes within the tumor microenvironment undergo repro-
gramming into cancer-associated adipocytes (CAAs), reducing 
their lipid content and differentiation markers, thereby enhanc-
ing tumor cell aggressiveness. Our recent work identified serum 
amyloid 1 (SAA1) as a key molecule released by triple-negative 
breast cancer (TNBC) cells, crucial in this interplay. CAAs exhib-
it a distinct transcriptional profile, marked by inflammation and 
heightened metal transport into cells. Here, we investigate the 
alterations in iron homeostasis within CAAs compared with ma-
ture adipocytes (MA) and its role in fueling TNBC progression. 
Iron homeostasis pathways, as evaluated by gene set enrich-
ment analysis, were found to be enriched in CAAs induced by 
conditioned media (CM) from MDA-MB-231 cells compared with 
MAs, derived from differentiation of ASC52 mesenchymal stem 
cells (MSCs), and MSCs. CD163 was significantly upregulated 
in CAAs serving as a hemoglobin scavenger receptor. Indeed, 
Heme Oxygenase induction was observed by western blot analy-
sis upon treatment with hemoglobin. CAAs also exhibited elevat-
ed ferroportin expression and increased iron release in their CM, 
as evaluated by mass spectrometry, indicating their iron donor 
phenotype. This characteristic was validated in CAAs induced by 
SAA1-positive cells (MDA-MB-231, SUM149PT, and HCC1937) but 
not SAA1-negative cells (BT549 and MBA-MB-468). On the other 
side, SAA1-positive TNBC cells grown in CAA-CM exhibited ele-
vated levels of labile iron pool and lipid peroxidation, typical traits 
of cancer stem cells (CSCs), as identified through flow cytometry 
analysis. Moreover, increased mRNA expression of NANOG and 
OCT4, two transcription factors relevant for CSC pluripotency 
and self-renewal, and CD44high/CD24low CSC subset was induced 
in tumor cells by CAA-CM compared with MA-CM or untreat-
ed cells. The iron dependence of this crosstalk was established 
through the chelation of iron in the media or degradation of fer-
roportin by hepcidin in adipocytes, notably reducing the CSC 
phenotype. SAA1 expression in human TNBCs associated with 
enrichment of CSC-related and iron homeostasis pathways. 
Overall, our data demonstrated that the pro-tumoral crosstalk 
between SAA1-positive TNBCs and adipocytes is dependent on 
iron. These findings lay the groundwork for future research to un-
derstand whether this iron-dependent communication between 
TNBCs and adipocytes renders the cancer cells susceptible to 
ferroptosis. 

Z20

Osteolytic bone metastasis: new 
insights into thrombospondin-1 
activity in the bone 
microenvironment 

Carminati L. 1, Borsotti P. 1, Longhi E. 1, Urbinati C. 2, Sangalli 
F. 3, Rusnati M. 2, Taraboletti G. 1

(1) Department of Experimental Oncology, Istituto di Ricerche 
Farmacologiche Mario Negri IRCCS - Italy, (2) Department of 
Molecular and Translational Medicine, Università degli Studi 
di Brescia - Italy, (3) Department of Biomedical Engineering, 
Istituto di Ricerche Farmacologiche Mario Negri IRCCS - Italy

Bone is a common site of metastases, especially from breast 
and prostate cancer. Breast cancer frequently develops osteo-
lytic bone metastases, characterized by upregulated activity of 
osteoclasts, which favors excessive bone degradation and fos-
ters tumor growth. Thrombospondin-1 (TSP-1) is a matricellular 
protein which plays a pleiotropic role in tumor microenvironment 
and bone remodeling, due to its structure composed by distinct 
domains, each with a specific pattern of interactions with diverse 
ligands. This study aims at investigating the role of TSP-1 in osteo-
lytic bone metastases derived from breast cancer, with particular 
focus on bone-degradation processes. 
To investigate if TSP-1 is associated with bone remodeling in oste-
olytic bone metastasis, the role of the entire protein and its active 
fragments in osteoclast differentiation was studied in (i) in vitro 
RANKL-induced osteoclastogenesis and (ii) binding to RANK, the 
key receptor driving osteoclast differentiation. 
We found that TSP-1 was able to bind both RANK, the RANKL-re-
ceptor driving osteoclastogenensis, and OPG, a RANK-related 
decoy receptor for RANKL that physiologically inhibits osteoclast 
activation. We subsequently identified a C-terminal fragment of 
TSP-1 capable of maintaining such binding ability. This fragment 
significantly inhibited RANKL-mediated osteoclast differentiation 
of both bone marrow precursors and RAW 264.7 cells in vitro, 
by preventing RANK signaling, and did not prevent, but actually 
potentiated the inhibitory activity of OPG on osteoclastogenesis. 
The effect of TSP-1 was also investigated in a pre-clinical model 
of osteolytic bone metastasis formed by breast cancer 4T1.2 cells 
transfected to express the C-term TSP-1 fragment active on oste-
oclastogenesis.
The expression and secretion of the fragment by tumor cells re-
sulted in reduced osteolytic lesions associated with bone metas-
tasis. 
Our findings point to a role of TSP-1 as a relevant player in the 
microenvironment of bone metastasis. Particularly, a C-terminal 
fragment was able to bind the receptor RANK, inhibit osteoclast 
differentiation and reduce osteolytic lesions associated with 
bone metastasis. These findings pave the way for investigating 
new approaches for therapies, based on the possibility to iden-
tify specific domains of TSP-1 involved in processes relevant to 
metastasis development.

Z21

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

Biagioni A. 1, Versienti G. 1, Di Menna N. 1, Bieniek W. 2, 
Menegazzi G. 1, Peppicelli S. 1, Nardini P. 3, Dello Sbarba P. 1

(1) University of Florence, Department of Experimental and 
Clinical Biomedical Sciences "Mario Serio", Florence - Italy, (2) 
Polish Academy of Sciences, Hirszfeld Institute of Immunology 
and Experimental Therapy- Department of Experimental 
Therapy, Wroclaw - Poland, (3) University of Florence, 
Department of Experimental and Clinical Medicine, Florence - 
Italy

Chronic Myeloid Leukemia (CML) is a myeloproliferative disease 
driven by a singular oncogene, BCR/Abl, which encodes a con-
stitutively active tyrosine kinase. Despite the effectiveness of the 
tyrosine kinase inhibitors (TKi), such therapy does not cure CML. 
Indeed, the persistence of a subpopulation of TKi-resistant leu-
kemia stem cells (LSCs) sustains the so-called minimal residual 
disease. The LSCs, along with normal hematopoietic stem cells, 
are believed to persist in bone marrow stem cell niches, which 
are sites characterized by severe reduction in oxygen and nutri-
ents, and are likely genomically BCR/Abl-positive but oncopro-
tein-negative. Such a hostile microenvironment might favor the 
biogenesis and release of extracellular vesicles (EVs), which are 
lipid bilayer-limited nanoparticles, exploited by cells as biochemi-
cal messengers or for eliminating unwanted materials. Therefore, 
we aimed to study if such a mechanism might be used by CML to 
rapidly remove BCR/Abl during lack of oxygen. Thus, CML cells 
were subjected to severe hypoxia (0.1% O2) for 96 hours, and 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. During 
the incubation in low oxygen conditions, mimicking in this way 
the stem cell niche microenvironment, we observed increased 
secretion of EVs compared to normoxia. Moreover, by analyzing 
their cargo via droplet digital PCR, 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-induced EVs, these cells demon-
strated to become sensitive to Asciminib, the first-in-class inhib-
itor of BCR/Abl, phosphorylate CrkL, and increased proliferation 
rate. By inhibiting EVs biogenesis and secretion with Sulfisoxaz-
ole, an endothelin A receptor antagonist, we were able to main-
tain high levels of BCR/Abl oncoprotein in CML cells subjected 
to hypoxia, resulting thereby susceptible to TKi. Lastly, our data 
demonstrated that this biological mechanism was likely exploit-
ed by LSCs to rapidly “get rid” of BCR/Abl expression facilitat-
ing entry into a quiescent status. Therefore, the inhibition of EVs 
biogenesis and secretion prevented BCR/Abl loss, re-sensitizing 
LSCs to TKi and thus opening new therapeutic options to prevent 
and defeat CML recurrence. 

Z22

Long pentraxin 3 (PTX3) as a 
regulator of lymphangiogenesis 
and lymphogenous dissemination in 
melanoma

Turati M. 1, Rezzola S. 1, Maccarinelli F. 1, Giacomini A. 1, 
Annese T. 2, Ribatti D. 2, Ronca R. 1

(1) Department of Molecular and Translational Medicine, 
University of Brescia, Brescia - Italy, (2) Department of 
Translational Biomedicine and Neuroscience, University of Bari, 
Bari - Italy

Melanoma is one of the most aggressive forms of cutaneous tu-
mor, being responsible for 90% of skin cancer-related death each 
year. Melanoma-associated lymphangiogenesis plays a pivotal 
role in tumor dissemination from the primary site to the draining 
lymph nodes (LNs) and then to distant organs, turning melanoma 
into a life-threatening cancer. The long pentraxin-3 (PTX3) exerts 
pleiotropic functions in physiopathological conditions, including 
cancer, where it acts as an oncosuppressor by modulating FGF/
FGFR signaling and inflammation. We have previously observed 
that PTX3 impairs melanoma growth and its invasive/metastat-
ic features by affecting several aspects of cancer progression, 
but to date little is known about its role in tumor-associated lym-
phangiogenesis. Preliminary observations conducted on human 
skin biopsies show that PTX3 is downregulated in lymphatic ves-
sels (LVs) of primary melanoma specimens compared to normal 
skin, its lymphatic expression gradually decreasing with cancer 
progression. 
Together these data led us to the hypothesis that PTX3 expression 
might exert a regulatory role in lymphatic endothelial cells (LECs), 
being restricted to quiescent LVs, and that its down-modulation 
might be required to unleash lymphangiogenesis in melanoma. 
In line with this hypothesis, we observed that lymphangiogenic 
and melanoma-derived factors downregulate PTX3 expression 
in LECs, and that both treatment with recombinant PTX3 and its 
endogenous/genetic overexpression reduce LEC activation by in-
hibiting FGF/FGFR signaling. Furthermore, we observed that in a 
transgenic mouse model, lymphatic expression of PTX3 hampers 
lymphangiogenesis in vivo and significantly reduces the meta-
static spreading of melanoma to the draining LN in two different 
cell dissemination models in mice. 
In conclusion, our data highlight an inhibitory role of PTX3 in 
melanoma-associated lymphangiogenesis, its downregulation in 
LECs representing a pivotal step in lymphogenous dissemination 
of melanoma. Thus, lymphatic PTX3 may have mechanistic, prog-
nostic and therapeutic implications in melanoma.



Abstract Book
Milan 
September 25-26-27, 2024

182Z. Tumor microenvironment: inflammation, hypoxia and angiogenesi

64nd Annual Meeting of the  
Italian Cancer Society

Milan 
September 25-26-27, 2024

Science-driven approaches  
to achieve early diagnosis  
of cancer and to overcome  
therapy resistance

Z23

Intracellular osteopontin dictates 
the release of TNFa by mast cells to 
restrain neuroendocrine prostate 
cancer
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G. 7, Pece S. 8, Tripodo C. 3, Pucillo C.E. 2, Colombo M.P. 1, 
Jachetti E. 1
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Palermo, Italy - Italy, (4) Dipartimento di Onologia Sperimentale, 
European Institute of Oncology IRCCS, Milan, Italy - Italy, 
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Fondazione IRCCS Istituto Nazionale dei Tumori di Milano, 
Milan, Italy - Italy, (6) Oncology-Hematology Unit, ASST Valle 
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Fatal neuroendocrine prostate cancer (NEPC) often emerges 
in patients relapsing after hormone therapies. Besides, de novo 
NEPC can rarely occur in treatment-naïve patients. Treatment-re-
lated and de-novo NEPC have different genomic alterations but 
share a common transcriptional profile. The processes which 
guide NEPC onset and development are still poorly character-
ized, making challenging the identification of predictive/prog-
nostic biomarkers and of effective therapies. Tumor cell plasticity 
known to drive the trans-differentiation from adenocarcinoma 
to NEPC, can be influenced also by tumor microenvironment 
(TME)-derived stimuli. 
In the TRAMP spontaneous prostate cancer model, the genetic 
depletion of either mast cells (MCs) or of the matricellular pro-
tein osteopontin (OPN) led to increased NEPC frequency, sug-
gesting that MCs can  restrain  NEPC  through  OPN production. 
We tested this hypothesis through in vitro co-cultures between 
murine or human tumor cell lines and MCs, and through in vivo 
experiments. We unveiled a novel role of the intracellular iso-
form of OPN (iOPN), so far neglected compared to the secret-
ed isoform. Mechanistically, we unraveled that iOPN promotes 
TNFα  production in MCs via  the TLR2/TLR4-MyD88 axis, 
specifically triggered by the encounter with NEPC cells. MC-
derived TNFα, in turn, hampers the growth of NEPC. We then 
identified the protein syndecan-1 (SDC1) as the  NEPC-specific 
TLR2/TLR4 ligand that triggers this pathway. Interrogating pub-
lished s.c. RNAseq data we validated this mechanism in a differ-
ent mouse model. Translational relevance of the results was given 
by in silico analyses of available human NEPC datasets, and by 
immunofluorescence on patient- derived adenocarcinoma and 
NEPC lesions.
Our results show that MCs actively inhibit NEPC, paving the way 
for  innovative MC-based therapies for this fatal tumor. We also 
highlight SDC1 as a potential biomarker for incipient NEPC.
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Crosstalk between tumour 
vasculature and ovarian cancer stem 
cells: the role of L1CAM. 
Baronio M. 1, Ballerini M. 2, Sallese M.M. 3, Lo Riso P. 3, Testa 
G. 3, Nezi L. 2, Cavallaro U. 1

(1) Unit of Gynaecological Oncology Research, European 
Institute of Oncology IRCCS. - Italy, (2) Microbiota and 
Antitumor Immunity, European Institute of Oncology IRCCS. 
- Italy, (3) High Definition Disease Modelling, Stem Cells and 
Organoid Epigenetics, European Institute of Oncology IRCCS. - 
Italy

Ovarian cancer (OC) is the most lethal gynaecologic tumour, 
mainly due to relapse and chemoresistance, two events fuelled 
by ovarian cancer stem cells (OCSC). The tumour microenviron-
ment (TME) is thought to act as a niche for OCSC, preserving 
stem cells properties and sustaining tumour recurrence. There-
fore, the crosstalk between TME and OCSC offers a source of 
new targets and mechanisms to overcome the limitations of cur-
rent treatments. We identified L1CAM, an adhesion glycoprotein, 
expressed both in tumour endothelium and epithelial cancer 
cells, as a mediator of the interaction between the vascular TME 
(vTME) and OCSC. L1CAM expression correlates with metastatic 
spread and poor outcome, because of its ability to induce cancer 
proliferation and chemoresistance, together with the increase of 
vessels permeability and neo-angiogenesis. Notably, endothelial 
cells express a new isoform of L1CAM (L1-DTM), that is released 
as a soluble factor. To deeply study the functional role and the 
mechanism of action, we took advantage of purified recombi-
nant L1-DTM which, indeed, recapitulated the effect of the en-
dothelial secretome. Interestingly, we found that L1-DTM drives 
OC sphere initiation and proliferation via the activation of IL6/
JAK2/STAT3 signalling pathway, thus implying a paracrine axis 
that links endothelial L1-DTM to OCSC STAT3. Furthermore, the 
RNA-sequencing analysis revealed that L1-DTM confers a proin-
flammatory phenotype on OCSC, able to support cancer initia-
tion, proliferation and progression. To assess if L1-DTM- express-
ing endothelium can give rise to a perivascular niche, we setup 
microfluidics chips, co-culturing endothelial cells and OCSC. 
This “niche-on-a-chip” model confirmed the capability of L1-ex-
pressing vessels to foster OCSC proliferation and spreading.
Notably, we also obtained evidence that L1-DTM influences the 
response of OCSC to chemotherapy, promoting resistance to 
treatments.
Our approach highlights L1-DTM as a druggable target in the 
crosstalk between vTME and OCSC. Indeed, our findings could 
provide the rationale for exploring novel L1CAM-based therapeu-
tic approaches aimed at the eradication of OC through the elimi-
nation of its stem cell compartment.
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