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Overview: Psychological distress is highly prevalent in gynecological cancer, yet it remains unclear 
whether disease status (new diagnosis vs first-recurrence) significantly influences patients’ 
psychological profiles. 
Objectives: The study aims to compare psychological distress, emotional symptoms, coping strategies, 
and post-traumatic growth between newly diagnosed and first-recurrence gynecological cancer 
patients. 
Methodology: An observational study was conducted on 659 women with gynecological cancer 
recruited between March 2025 and April 2026 at the Day Hospital for Female Cancers of Fondazione 
Policlinico Universitario Agostino Gemelli IRCCS. Patients were classified as newly diagnosed (n=362) or 
first-recurrence (n=297). Participants completed at baseline the Distress Thermometer (DT), Hospital 
Anxiety and Depression Scale (HADS), Clinical Outcomes in Routine Evaluation–Outcome Measure 
(CORE-OM), Mini-Mental Adjustment to Cancer (MINI-MAC), and Post-Traumatic Growth Inventory 
(PTGI). Between-group differences were analyzed using t-tests; associations were examined using 
Pearson correlations. 
Main findings: No significant differences emerged between groups across all psychological measures. 
In the overall sample, distress was significantly associated with anxiety (r=0.388, p<0.001) and 
depression (r=0.314, p<0.001). Maladaptive coping strategies were positively correlated with distress 
and emotional symptoms. CORE-OM scores converged with anxiety and depression across all 
subdomains. PTGI subscales were strongly intercorrelated (r=0.37–0.77, p<0.001) but not associated 
with distress or emotional symptoms, emerging as an independent psychological dimension. 
Psychological vulnerability in gynecological cancer appears independent of disease status, supporting 
the presence of a shared psychological profile characterized by co-occurring distress, emotional 
symptoms, and maladaptive coping. Post-traumatic growth emerges as a distinct and independent 
dimension, highlighting the importance of assessing psychological suffering and positive change as 
distinct clinical targets. These findings support the implementation of routine psychodiagnostic 
screening in oncological care pathways, regardless of disease stage, to enable early identification and 
tailored psycho-oncological interventions. 
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Endometrial cancer is a common gynecological malignancy and a relevant cause of cancer-related 

mortality. LVSI is a negative prognostic factor associated with adverse pathological features, 
recurrence, and reduced survival; although its preoperative assessment could influence surgical 

management, it can be definitively evaluated only on final histopathology, not biopsy. This 
retrospective observational study aimed to preoperatively predict LVSI in endometrial carcinoma 
using a transfer learning approach based on a large-scale pretrained Ultrasound Representation 

Foundation Model (URFM). While previous studies have mainly relied on MRI-based approaches or 
ultrasound hand-crafted, foundation models offer a different paradigm by providing robust, 

transferable, and semantically meaningful feature representations, which is particularly valuable in 
data-limited settings. These features were complemented with clinically relevant ultrasound 

indicators to integrate deep imaging information with interpretable morphological descriptors. The 
cohort included 211 patients with histologically confirmed disease from two centers, classified as 

LVSI-negative (n = 125) or LVSI-positive (n = 86). Data were stratified by LVSI status and center ID (8:2 
ratio) into a training cohort for 5-fold cross-validation and an independent test cohort. Within each 
fold, URFM-derived radiomic features were Z-score normalized and selected by LASSO; the selected 

features were then combined with clinical and ultrasound variables and re-evaluated by a second 
LASSO step for joint feature selection. The six most frequently selected radiomic features and 

myometrial infiltration, identified as stable predictors, were subsequently tested on the test set. 
Among the tested models, Random Forest achieved the best overall performance, with a test AUC of 
80.38% (66.43–92.45), outperforming the current state of the art. In conclusion, our findings suggest 

that an ultrasound-based strategy combining transfer learning-derived features with ultrasound 
indicators may improve preoperative LVSI assessment in endometrial cancer. More broadly, the study 

highlights the potential of ultrasound as an accessible tool for clinical decision support in the 
preoperative setting. 

Keywords: Foundation Model, Ultrasound, LVSI prediction 
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BACKGROUND: Endometrial cancer (EC) risk stratification remains limited by the fragmented and often 
non-integrated use of molecular and clinical biomarkers. While markers such as p53 and cancer antigen 
125 (CA125) are used and associated with clinicopathological features, their independent prognostic 
value remains inconsistent. This highlights the need for integrated, interaction-driven models to 
improve risk assessment. 
METHODS: This study was conducted within a PRIN 2022 project funded by MUR. A total of 100 patients 
diagnosed with EC were enrolled, including all disease stages and histological subtypes. Clinical, 
pathological, and molecular data were collected in a database. Patients were stratified by histological 
subtype (endometrioid vs. non-endometrioid) and disease stage (early-stage I–II vs. advanced-stage III–
IV). Associations between histology, p53 immunophenotype, CA125 levels, and clinicopathological 
variables were assessed using chi-square (χ2) tests, t-tests, and logistic regression models. 
RESULTS: p53 immunophenotype was significantly associated with histology (p<0.001) and age at 
diagnosis (p=0.01). The probability of endometrioid histology was higher among patients over 61 years 
with wild-type p53 (prob = 0.955) and lower among those with aberrant p53 (prob = 0.21). Among 
patients under 61 years, the probabilities were 0.89 and 0.5 for wild-type and aberrant p53, 
respectively. CA125 was significantly associated with disease stage (p=0.002) and appeared to 
modulate the relationship between clinical variables and immunohistochemical markers, particularly 
hormone receptor expression. These findings suggest that the prognostic role of p53 and CA125 may 
require a multidimensional, interaction-based interpretation. 
CONCLUSIONS: p53 represents a robust biomarker for histological characterization in EC, while CA125 
appears to play a modulatory role in the clinical context.  
These findings suggest that the prognostic value of individual biomarkers may be limited when 
considered alone and highlight the potential of interaction-driven risk stratification. Such interaction-
driven models may support a more accurate and clinically meaningful framework for risk stratification 
over single-marker approaches. 
 
Keywords: Endometrial cancer, p53, CA125, Risk stratification 
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Purpose: Endometrial carcinoma is the most common gynecologic malignancy in developed countries. 
TCGA classifies it into four molecular subtypes. POLE-ultramutated tumors harbor DNA polymerase ep-
silon mutations, display a high Tumour Mutational Burden, and are associated with a favorable progno-
sis. Mismatch repair-deficient tumors show marked microsatellite instability and immune infiltration, 
with potential responsiveness to immunotherapy. The p53-abnormal subtype exhibits deep genom-
ic instability and the poorest clinical outcomes. In contrast, the No Specific Molecular Profile (NSMP) 
group is the most heterogeneous, lacking defining alterations and requiring new approaches for risk 
stratification. To further dissect this heterogeneity, we propose a comprehensive methylome analysis 
of NSMP tumors to determine whether distinct epigenetic clusters can be identified, refining molecular 
classification and providing novel biomarkers to improve precision therapy.
Material and method: DNA extracted from Formalin-Fixed Paraffin-Embedded (FFPE) tissues of 41 
NSMP endometrial carcinoma samples was used for targeted Next-Generation Sequencing. The same 
DNA was subsequently processed for epigenomic profiling using the Infinium MethylationEPIC v2 Bead-
Chip (Illumina), enabling genome-wide assessment of over 850,000 CpG sites. 
Results and discussion: we optimized a complete laboratory workflow, including DNA quality control, 
bisulfite conversion, DNA restoration, array hybridization, and high-resolution scanning on the NextSeq 
550 system, ultimately generating IDAT files. This approach enabled the production of high-quality ge-
nome-wide methylation data and provided a robust framework for developing dedicated bioinformatic 
pipelines to identify methylation-defined clusters within NSMP endometrial carcinomas. The data gen-
erated by methylation analysis will allow us to further stratify NSMP tumors. 
Conclusion: Identification of methylation-based signatures may uncover subgroups within NSMP tu-
mors, revealing epigenetic patterns linked to proliferation, tumor–immune interactions, and clinical 
behavior. Integrating these profiles with established molecular features may refine prognostic stratifica-
tion and support more precise therapeutic strategies.
Acknowledgements: This project is supported by Ministero della Salute (RC-2024-2790626).

Keywords: Methylome, endometrial carcinoma, molecular characterization



196

11TH ANNUAL MEETING

NEW TECHNOLOGIES
AND STRATEGIES

TO FIGHT CANCER

NAPLES
September 10-12, 2026

Palazzo Pacanowski, Università Parthenope

organized by

under the auspices of

39

POSTER SESSION 2 – Gynecological Tumors
 
 

    

  

Expanded Access Program for dostarlimab in advanced/recurrent endometrial 
cancer: Use in Real-World, Early Outcomes and Economic Savings 
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Background: the dostarlimab Early Access Programme (EAP) represent both a vital channel for ensuring 
timely access to innovative immunotherapies for patients with dMMR/MSI-H endometrial cancer who 
have no other treatment options, and a cost-saving benefit for the National Health Service (NHS). This 
EAP was one of the best-structured at our cancer research institute. 
Methods: A retrospective study was conducted on dostarlimab EAP during the two-year period 2024–
2025. Data were obtained from an internal database, Ethics Committee approvals and patients’ medical 
records. The following were assessed: prescription volumes, treatment discontinuations, deaths, drug 
consumption, days of early access prior to regulatory approval and the ipotetic direct economic impact, 
calculated on the basis of the ex-factory cost of the vials used. The median duration of treatment 
(mDOT) and the interquartile range (IQR) were estimated to describe treatment continuity. 
Results: during the period under review, dostarlimab was administered to 16 patients, who were 
treated in both years. A total of 312 500-mg vials were used, at a unit cost of €6,950, resulting in a 
saving for the NHS of €2,168,400. The median duration of treatment (mDOT) was 7.4 months (IQR 5.2–
9.1), reflecting significant treatment continuity during the pre-authorisation phase. Initial results 
showed three discontinuations due to disease progression and one death, indicating a tolerability 
profile consistent with available real-world experience. The programme also provided 378 days of early 
access, one of the longest periods observed, ensuring treatment continuity for eligible patients. 
Conclusions: dostarlimab is a EAP of significant clinical and economic savings, characterised by 
treatment continuity, relevant clinical outcomes and a significant lead time ahead of regulatory 
approval and cost reduction. The results confirm the strategic role of EAPs in addressing unmet clinical 
needs in dMMR/MSI H endometrial cancer and highlight the importance of structured monitoring 
systems to ensure thegovernance of EAP. 
 
Keywords: Expanded Access Program 1, Real-World Evidence 2, Endometrial Cancer 3, Dostarlimab 4 
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Gynecologic malignancies are a major cause of cancer-related mortality worldwide. Although nextgen-
eration sequencing (NGS) has improved the identification of actionable molecular alterations and en-
abled targeted therapies, genomic data from gynecologic tumors are not systematically centralized for 
translational research. The GYNGER (GYNecological cancers GEnetic profile Registry) study was devel-
oped to integrate molecular and clinical data from Italian patients with gynecologic cancers and investi-
gate correlations between genomic profiles and clinical outcomes.
GYNGER is a multicenter retrospective-prospective observational cohort study promoted by the IRCCS 
“Fondazione G. Pascale” of Naples and involving 25 Italian MITO centers. Consecutive adult patients 
with gynecologic malignancies undergoing tumor NGS testing between January 2015 and May 2026 
were eligible.
To support harmonized data collection, molecular analyses were uploaded and managed through Gyn-
ger, a dedicated access-controlled web platform for structured clinical-molecular data recording.
The platform includes predefined sections for pseudonymized patient identifiers, sample characteris-
tics, NGS metadata, and variant-level data. Data entry was performed by authorized users using vali-
dated laboratory reports or molecular outputs. Built-in consistency checks and an audit trail improved 
traceability and supported quality-assured data management.
Overall, 396 patients were enrolled, including 11 screening failures; 385 patients were eligible and 358 
have currently undergone analysis. Median age was 62 years. Tumor distribution included ovarian (219 
cases), uterine (131), cervical (4), vulvar (1), and vaginal cancers (3).
Among 343 uploaded NGS reports, the most frequently adopted platforms were FoundationOne® CDx 
(35%), Oncomine™ Comprehensive Assay Plus (17%), custom NGS panels (17%), and AmoyDx HAN-
DLE classic NGS Panel (5%). Additional molecular data derived from TruSightTM Oncology 500, SOPHiA 
DDM™ HRD Solution, Myriapod® NGS panels, Human Colorectal Cancer Panel, and CleanPlex® OncoZo-
om™ Cancer Hotspot Panel.
Most molecular data derive from large comprehensive genomic profiling panels, potentially enabling 
the identification of rare actionable alterations and supporting future precision oncology strategies in 
gynecologic cancers.

Keywords: gynecological cancer; Next-Generation-Sequencing (NGS); molecular profiling; precision 
oncology.
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An all-in-one DNA/RNA CGP assay uncovering BRCA splicing variants and aberrant 
splicing events in ovarian cancer 

Alessia Perrucci1,2, Elisa De Paolis1,2, Maria De Bonis1,2, Claudio Ricciardi Tenore1,2, Roberto 
Bertozzi1,2, Jessica Evangelista1,2, Anna Fagotti3,4, Antonio Gasbarrini5, Angelo Minucci1,2, Giulia 
Maneri1,2 

1Departmental Unit of Molecular and Genomic Diagnostics, Fondazione Policlinico Gemelli IRCCS, Rome 
00168, Italy; 2Genomics Core Facility, G-STeP, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, 
Rome 00168, Italy; 3Unit of Oncological Gynecology, Department of Women, Children and Public Health 
Sciences, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, 00168 Rome, Italy; 4Department of 
Women, Children and Public Health Sciences Università Cattolica del Sacro Cuore, 00168 Rome, Italy; 
5Department of Medical and Surgical Sciences, UOC CEMAD Centro Malattie dell'Apparato Digerente, 
Medicina Interna e Gastroenterologia, Fondazione Policlinico Universitario Gemelli IRCCS, Rome, Italy. 
 
Key Words: BRCA1/2, Ovarian cancer,  Spliceogenic variants, Comprehensive genomic profiling 
 
Background 
Pathogenic variants in BRCA1/2 (BRCA) genes account for approximately 15–20% of ovarian cancer 
(OC) cases. A subset of these variants affects pre-mRNA splicing by altering canonical splice sites or 
disrupting intronic and exonic regulatory elements. Although the impact of canonical splice-site 
variants can often be predicted using in silico tools, RNA-based functional studies required to 
definitively establish their pathogenicity remain technically challenging. 
Materials and Methods 
We retrospectively selected 11 patients carrying known BRCA splice-site variants or intragenic 
deletions from the OC cohort of the FPG500 program (NCT06020625), which includes all-in-one 
DNA/RNA comprehensive genomic profiling (CGP) on tumor tissue. The RNA-TruSight Oncology 
500HT panel (Illumina, San Diego), used in this program, covers the full transcript regions of BRCA 
genes and would allow RNA-seq–like analysis. 
Results 
In 8/11 cases, RNA-CGP analysis detected aberrant transcripts involving the corresponding affected 
regions, consistent with previously reported functional studies. 
Discordant findings were observed in two patients carrying the same BRCA2 c.67+1T>C variant. The 
aberrant transcript was identified in one patient, whereas no aberrant transcript was detected in a 
third patient harboring the BRCA2 c.67+2G>A variant. Assay evaluation indicated that this region 
lies outside the RNA target region, suggesting that the transcript detected in the positive case may 
represent an off-target effect, potentially explaining the observed discordance. 
In contrast, in a patient with the BRCA1 c.4096+1G>A variant, no aberrant transcript was detected 
despite adequate RNA coverage. This finding may be relevant in the context of its current 
classification, suggesting a more uncertain spliceogenic effect than previously assumed and 
warranting further functional investigation. 
Conclusions 
Our findings support the clinical utility of DNA/RNA CGP assays for the assessment of spliceogenic 
BRCA variants. This integarted approach enables direct detection and characterization of aberrant 
splicing events at the tissue level, supporting the assessment of variant oncogenicity. 
It also improves the interpretation of genomic data and may support the classification of novel BRCA 
variants based on their putative pathogenic impact on splicing, while guiding, when appropriate, 
further functional studies. 
The evaluation of additional splicing variants will be necessary to confirm the findings of this study. 
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Germline MITF and PARK2 variants cooperate with somatic CTNNB1 mutations in 
ovarian cancer: case from an extended CGP cohort 

Marta De Donato a,b, Maria De Bonis a , Alessia Perrucci a, Elisa De Paolis a, Claudio Ricciardi 
Tenore a, Roberto Bertozzi a, Alessia Piermattei c, Gianfranco Zannoni c, Antonio Gasbarrini d, Anna 

Fagotti b,e, Angelo Minucci a and Giuseppina Raspaglio a,b 

a (UOSD Diagnostica Molecolare e Genomica, Dipartimento Scienze di laboratorio ed ematologiche, 
Fondazione Policlinico Universitario Gemelli IRCCS Rome, Italy) 

b(Università Cattolica del Sacro Cuore -Facoltà di Medicina e Chirurgia/ Dipartimento di Scienze della Salute 
Pubblica Rome, Italy) 

c (UOC Anatomia patologica generale, Dipartimento Scienze di laboratorio ed ematologiche, Fondazione 
Policlinico Universitario Gemelli IRCCS Rome, Italy) 

d (UOC Medicina Interna e Gastroenterologia, Dipartimento Scienze Mediche e Chirurgiche , Fondazione 
Policlinico Universitario Gemelli IRCCS Rome, Italy) 

 e (UOC Ginecologia Oncologica / Dipartimento per la Salute della Donna e del Bambino e della Salute 
Pubblica) – Fondazione Policlinico Universitario A. Gemelli, IRCCS Rome, Italy.) 

E-mail: giuseppina.raspaglio@unicatt.it 

Next-generation sequencing (NGS)-based comprehensive genomic profiling (CGP) of somatic tumor 
tissue offers a possibility to opportunistically detect underlying cancer-predisposing germline 
variants, typically suggested by a variant allele frequency (VAF) of 40–60%. While identifying classic 
mutations in BRCA1/2 or mismatch repair (MMR) genes is standard practice for ovarian cancer, the 
biological significance of uncommon germline variants and their cooperative interaction with 
somatic alterations remains fully to be clarified within large patient cohorts. 

As part of the FPG500 Project, an ongoing institutional genomic profiling study including more than 
7,000 patients with 11 tumor types, we describe the case of a 63-year-old woman with mixed high-
grade Müllerian/endometrioid ovarian carcinoma. CGP identified two low-penetrance germline 
variants: MITF p.E318K (VAF 47.4%), associated with melanoma and renal cell carcinoma risk, and 
PARK2 p.R275W (VAF 45.3%), linked to genomic instability and various malignancies. Concurrently, 
five somatic alterations were detected: activating mutations in CTNNB1 (p.S37C, VAF 23.2%) and 
KRAS (p.D12D, VAF 8%), and loss-of-function mutations in ARID1A (p.L1405Ffs40*, VAF 25.1%), 
DICER (p.S1344L, VAF 5.7%) and STAG2 (p.Q573term*, VAF 6.1%). Interaction network analyses 
(STRING/Cytoscape) revealed that MITF and PARK2 variants, despite distinct biological functions, 
mechanistically converge on the CTNNB1/Wnt signaling pathway. MITF cooperates with beta-
catenin-mediated transcription, while PARK2 deficiency indirectly stabilizes beta-catenin via 
PI3K/AKT-mediated GSK3beta inhibition, enhancing its nuclear accumulation. This cooperative 
germline axis, combined with somatic CTNNB1 activation and STAG2-loss driven chromosomal 
instability, likely established a highly permissive oncogenic network driving tumor development. 

These findings suggest how comprehensive gene panels may be useful tools to detect unexpected 
germline variants, that may act synergistically with somatic driver mutations to accelerate 
oncogenesis. In this specific case we have demonstrated the clinical relevance of expanded CGP 
strategies, backed by orthogonal germline confirmation, to intercept non-canonical mechanisms of 
genomic instability beyond standard BRCA testing.     

Keywords: Comprehensive gene panel, Cancer-risk germline variants, High grade ovarian cancer, 
FPG500. 
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Ureteral iatrogenic leakage after gynecological and urological surgery: the role of 
Interventional Radiology  

Salvatore Stilo a, Luca Tarotto a, Caterina Verde a, Vittorio Sabatino a , Francesco Pagnini a &  

Francesco Fiore a 
a National Cancer Institute of Naples, IRCSS, G. Pascale Foundation (Department of Interventional Radiology, 

Naples, Italy) 

E-mail: verdecaterina03@gmail.com 

 

Learning objectives 

The purpose was to report various cases of ureteral iatrogenic surgical lesions treated with 
interventional radiological procedures. 

 

Background 

Iatrogenic ureteral injuries are a severe complication of gynecological and urological surgery. 

Although intra-operative identification and repair of ureteral injuries is associated with better 
outcomes, 50-70% of these lesions are missed in acute settings. Patients with unrecognized injuries 
can show abdominal pain, fever, anuria and peritonitis. In these patients, radiologists play a pivotal 
role in both the diagnosis of the injury and tailoring of treatment. 

Signs of ureteral injury include extraluminal contrast medium, urinary ascites, and localized fluid 
collections such as urinoma. 

Despite the clinical importance of this condition, no shared and codified guidelines about the 
treatment of this type of injury were able to be found in medical literature. 

We report four cases of surgical ureteral lesions treated with interventional radiological procedures.  

 

Clinical findings/Procedure details 

The surgical ureteral lesions were treated with the placement of nephrostomy and with drainage of 
urinomas. 

No procedure-related complications were observed, either during or after the procedure.  

Drainage was successful in all patients with a progressive improvement of clinical-laboratory 
conditions. 

 

Conclusion  

The Interventional Radiology plays an important role in the management of surgical ureteral lesions. 

Furthermore, radiology with instrumental exams is fundamental in the diagnosis and follow-up of 
post-surgery ureteral lesions. 

Keywords: Ureteral iatrogenic leakage, Interventional Radiology, Nephrostomy, Urological surgery 
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Exploiting SAH–homocysteine-driven metabolic collapse as a synthetic lethality 
vulnerability in acute myeloid leukemia 

 
Kamal Eltayeb*a, Emanuela Colomboa,b & Pier Giuseppe Peliccia,b 

 
*a Department of Experimental Oncology, European Institute of Oncology, Milan, Italy 
b Department of Oncology and Hematology-Oncology, University of Milan, Milan, Italy 

 
E-mail: Kamal.eltayeb@ieo.it 

 
Acute myeloid leukemia (AML) exhibits profound metabolic rewiring and a strong dependency on 1-
C metabolism to sustain methylation homeostasis, stress adaptation, and leukemic cell fitness. 
Central to this network is S-adenosylhomocysteine hydrolase (SAHH), which degrades S-
adenosylhomocysteine (SAH), a potent endogenous inhibitor of methyltransferases. Although 
pharmacological inhibition of SAHH is known to suppress methylation, the broader metabolic 
consequences in leukemic cells remain poorly defined. 

Here, we investigate whether concurrent perturbation of SAH-homocysteine axis can induce a 
threshold-dependent metabolic collapse selectively incompatible with AML survival. Using multiple 
AML cell models, we found that combined SAHH inhibition and homocysteine supplementation 
rapidly induced near-complete cytotoxicity, while largely sparing non-transformed hematopoietic 
cells. Mechanistically, this response was associated with early DNA damage signaling and replication 
stress, evidenced by rapid γH2AX accumulation followed by CHK2 and RPA32 phosphorylation, 
consistent with progressive replication fork instability and replication catastrophe. These events 
coincided with suppression of nutrient-sensing pathways, mitochondrial dysfunction, oxidative 
stress, and apoptotic cell death. 

Importantly, oncogenic transformation itself appeared to confer sensitivity to this metabolic 
perturbation, suggesting a transformation-dependent vulnerability to SAH–homocysteine 
disequilibrium. Our findings support a model in which malignant cells possess limited capacity to 
buffer pathological SAH accumulation. Under these conditions, combined SAHH inhibition and 
homocysteine supplementation pushes leukemic cells beyond a critical metabolic tolerance 
threshold, converting reversible methylation disruption into a lethal multi-layered stress response. 
Ongoing studies integrating metabolomics, mitochondrial functional analyses, and temporal stress-
signaling profiling aim to define the molecular determinants of this vulnerability and evaluate its 
translational potential in primary AML samples and chemo-resistant patient-derived models. 
Collectively, this work establishes a foundation for a novel metabolism-based therapeutic strategy 
designed to overwhelm the adaptive metabolic resilience of leukemic cells. 
 
Keywords: AML, Cell metabolism, SAHH, DNA damage, Stress response 
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NETWORK-BASED MULTI-OMICS ANALYSIS OF PEDIATRIC ACUTE LYMPHOBLASTIC 
LEUKEMIA (ALL) FOR BIOMARKER DISCOVERY AND PRECISION MEDICINE 

Monica Franzesea, Giovannni Pecoraroa, Marco Salvatore a, Giovanni Smaldonea & Katia Panea  
a Synlab IRCCS SDN Via Ferraris, 144 Naples, Italy 

 

E-mail: monica.franzese@synlab.it  

Acute lymphoblastic leukemia (ALL) is the most common pediatric malignancy and is characterized by 

marked molecular heterogeneity, comprising distinct immunophenotypic and molecular subtypes, 

primarily B‑cell ALL (B‑ALL) and T‑cell ALL (T‑ALL). Despite high cure rates, relapse and treatment 

resistance still occur in a subset of patients, emphasizing the need for improved molecular 

stratification, robust biomarkers, and precision medicine approaches. Advances in high‑throughput 

technologies now enable integrative analyses to better capture disease complexity. 

In this study, we propose a network‑based multi‑omics framework to investigate the regulatory 

mechanisms underlying pediatric ALL across B‑ALL and T‑ALL subtypes. Transcriptomic profiling 

(RNA‑seq) was performed on pediatric ALL and healthy samples to identify differentially expressed 

coding and non‑coding RNAs (DEGs). In parallel, ATAC‑seq was used to map regions of differential 

chromatin accessibility (DARs), allowing characterization of subtype‑specific regulatory alterations.  

Transcriptomic data were further analyzed using Weighted Gene Co‑expression Network Analysis to 

identify co‑expression modules associated with B‑ALL and T‑ALL and to derive subtype‑specific gene 

signatures. Integrated network analyses combined transcriptional and epigenetic layers to reconstruct 

gene regulatory networks and identify disease‑associated modules and key regulatory hubs. 

Results revealed coherent epigenetic–transcriptional coupling across ALL subtypes, while preserving 

distinct subtype‑specific regulatory features. In T‑ALL, 1882 DARs were annotated to 1082 

differentially expressed genes (DEGs), while in B‑ALL, 2880 DARs were associated with 1351 DEGs. 

Notably, both subtypes exhibited a highly concordant regulatory pattern, with approximately 57% of 

DAR–DEG pairs showing coordinated upregulation of chromatin accessibility and gene expression, 

indicating a shared regulatory architecture linking epigenetic remodeling to transcriptional activation 

while preserving subtype‑specific features. 

Network analysis identified highly interconnected co-expression modules and regulatory hubs 

potentially involved in leukemogenesis and disease progression.  

11th ACC Annual Meeting   Napoli, 10 – 12 September 2026 

  

 
 

Overall, this integrative approach provides novel insights into the regulatory landscape of pediatric ALL 

and supports biomarkers discovery for subtype classification, relapse prediction and precision 

medicine applications. 

 

Keywords: network medicine, biomarkers, non-coding RNAs, chromatin state 
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for Biomarker discovery and Precision Medicine
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Uncovering LINC02982: A T-ALL–Specific lncRNA Bridging 
Epigenetic Control and Metabolic Reprogramming 

Giovanni Smaldone a, Giovanni Pecoraro a, Monica Franzese a, Katia Pane a, Giuliana Beneduce b, 
Marco Salvatore a  

a IRCCS SYNLAB SDN, Naples, Italy  
b Santobono-Pausilipon Children's Hospital, AORN, Department of Oncology, Hematology and cellular therapy, 

Naples, Italy. 

E-mail: giovanni.smaldone@synlab.it  

 
 
T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive pediatric cancer with few molecular 
biomarkers available for diagnosis or personalized treatment. Given the regulatory roles of long non-
coding RNAs (lncRNAs) in gene expression and chromatin organization, we explored their potential 
involvement in T-ALL pathogenesis. Through transcriptomic profiling of patient samples, followed by in 
silico validation using public datasets, we identified LINC02982 as a lncRNA selectively overexpressed 
in T-ALL and enriched in leukemic blasts. Functional silencing of LINC02982 across multiple T-ALL cell 
lines resulted in reduced proliferation, disruption of cell-cycle progression, and increased apoptosis. 
Integrative analysis combining ATAC-seq and RNA-seq data revealed widespread alterations in 
chromatin accessibility and gene expression. Notably, metabolic genes such as AK4 and PSAT1 were 
significantly deregulated. Changes in promoter accessibility showed a moderate correlation with 
transcriptional variation, supporting a potential cis-regulatory function of LINC02982, while broader 
transcriptomic effects suggest additional trans-regulatory roles. Pathway analysis further highlighted 
significant perturbations in metabolic processes, including cholesterol biosynthesis. Silencing 
LINC02982 led to decreased expression of key genes within this pathway, accompanied by reduced 
intracellular cholesterol levels. Overall, these findings identify LINC02982 as a T-ALL–associated lncRNA 
that influences both transcriptional programs and metabolic pathways. This suggests its potential role 
as a regulator of leukemic cell state and highlights it as a promising candidate for future biomarker 
development or therapeutic targeting  

 

Keywords: lncRNA, Acute Lymphoblastic Leukemia of T-cells, Biomarker, Diagnosis.  
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mechanisms underlying pediatric ALL across B‑ALL and T‑ALL subtypes. Transcriptomic profiling 

(RNA‑seq) was performed on pediatric ALL and healthy samples to identify differentially expressed 

coding and non‑coding RNAs (DEGs). In parallel, ATAC‑seq was used to map regions of differential 

chromatin accessibility (DARs), allowing characterization of subtype‑specific regulatory alterations.  

Transcriptomic data were further analyzed using Weighted Gene Co‑expression Network Analysis to 
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E-mail: giovanni.smaldone@synlab.it  

 
 
T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive pediatric cancer with few molecular 
biomarkers available for diagnosis or personalized treatment. Given the regulatory roles of long non-
coding RNAs (lncRNAs) in gene expression and chromatin organization, we explored their potential 
involvement in T-ALL pathogenesis. Through transcriptomic profiling of patient samples, followed by in 
silico validation using public datasets, we identified LINC02982 as a lncRNA selectively overexpressed 
in T-ALL and enriched in leukemic blasts. Functional silencing of LINC02982 across multiple T-ALL cell 
lines resulted in reduced proliferation, disruption of cell-cycle progression, and increased apoptosis. 
Integrative analysis combining ATAC-seq and RNA-seq data revealed widespread alterations in 
chromatin accessibility and gene expression. Notably, metabolic genes such as AK4 and PSAT1 were 
significantly deregulated. Changes in promoter accessibility showed a moderate correlation with 
transcriptional variation, supporting a potential cis-regulatory function of LINC02982, while broader 
transcriptomic effects suggest additional trans-regulatory roles. Pathway analysis further highlighted 
significant perturbations in metabolic processes, including cholesterol biosynthesis. Silencing 
LINC02982 led to decreased expression of key genes within this pathway, accompanied by reduced 
intracellular cholesterol levels. Overall, these findings identify LINC02982 as a T-ALL–associated lncRNA 
that influences both transcriptional programs and metabolic pathways. This suggests its potential role 
as a regulator of leukemic cell state and highlights it as a promising candidate for future biomarker 
development or therapeutic targeting  
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VENETOCLAX-BASED Combinations target high-risk Adult Acute Lymphoblastic Leukemia: syn-
ergistic activity with Ponatinib and Blinatumomab across molecular subgroups

Federico Lo Schiavo1,2, Chiara Salvesi1, Lorenzo Ledda3, Andrea Ghelli Luserna di Rorà4, Eugenio Fonzi5, Asia 
Spedaluzzi1, Maria Benedetta Giannini6, Cristina Papayannidis7, Michela Rondoni8, Giovanni Marconi8,9, 

Anna Maria Mianulli10, Sara Galimberti11, Prassede Salutari12, Fabio Giglio13, Crescenza Pasciolla14, Monica 
Fumagalli15, Annalisa Imovilli16, Endri Mauro17, Giovanni Martinelli7, Giorgia Simonetti1, Anna Ferrari1

1 IRCCS Istituto Romagnolo per lo Studio dei Tumori IRST "Dino Amadori, Biosciences Laboratory, Meldola, Italy
2 Università degli Studi del Sannio, Dipartimento di Scienze e Tecnologie, Beneveneto, Italy

3 Azienda Ospedaliera Santa Maria di Terni, Terni, Italy
4 Fondazione Pisana per Scienza ONLUS, Pisa, Italy

5 IRCCS Istituto Romagnolo per lo Studio dei Tumori IRST “Dino Amadori”, Unit of Biostatistics and Clinical Trials, Meldola, Italy
6 IRCCS Istituto Romagnolo per lo Studio dei Tumori (IRST) "Dino Amadori", SSD Ematologia e Trapianti CSE, Meldola, Italy

7 IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematologia “Seràgnoli", Bologna, Italy
8 Ospedale Santa Maria delle Croci, U.O. Ematologia, Ravenna, Italy

9 Alma Mater Studiorum Università di Bologna, Bologna, Italy
10 Ospedale Infermi, U.O. Ematologia, Rimini, Italy

11 AOUP Santa Chiara, Pisa, Italy
12 Ospedale Civile Santo Spirito, UOC Ematologia Clinica, Pescara, Italy

13 IRCCS San Raffaele Scientific Institute, Milano, Italy
14 Istituto Oncologico IRCCS “Giovanni Paolo II”, Bari, Italy
15 IRCCS Ospedale San Gerardo, Ematologia, Monza, Italy

16 AUSL – IRCCS di Reggio Emilia, S.C. Ematologia, Reggio Emilia, Italy
17 Ospedale Ca' Foncello, Treviso, Italy

E-mail: federico.loschiavo@irst.emr.it

Background. Despite new therapy advancements, in adult acute lymphoblastic leukemia (ALL), long-term sur-
vival remains limited. Venetoclax has shown efficacy in acute myeloid leukemia (AML) combinations and preclin-
ical/early-clinical activity in B/T-ALL. Ponatinib and blinatumomab, widely used in B-ALL, are rational partners for 
venetoclax in ALL.
Aims. To assess venetoclax activity across ALL models, define molecular predictors of response, and evaluate its 
combination with ponatinib and blinatumomab in ALL.
Methods. In a comprehensive preclinical panel included 18 cell lines (4 AML, 2 T-ALL, 12 B-ALL) and 37 primary 
patient cells, cell viability was assessed using the RealTime-Glo after venetoclax treatment. Co-culture exper-
iments with healthy donor CD3⁺ T-cells were performed to assess blinatumomab efficacy (24h). RNA-seq was 
performed in 31 adult B-ALL patients and 19 donors; digitalMLPA-ALL copy number alteration-CNA analysis was 
conducted in 25 DNA.
Results. Venetoclax exhibited heterogeneous activity across cell lines, with 72.2% classified as sensitive. Both 
T-ALL cell lines were resistant to venetoclax, as were OCI-AML3 and MUTZ-5 cell lines. Importantly, marked 
sensitivity to venetoclax was observed across multiple B-ALL subgroups, including high-risk subtypes. The vene-
toclax–ponatinib combination showed synergistic effects in SUP-B15 cells and additive effects in other B-ALL 
subgroups. BCL2 expression was evaluated identifying distinct high- and low-expressing subsets. No significant 
correlation was observed between high BCL2 expression and treatment response. dMLPA-ALL reveals an enrich-
ment of 20q13.12/13 deletions in responders, while the non-responder one is enriched in large chr17 CNAs. 5/9 
relapses were classified as sensitive and 4 were non-responder. Venetoclax–ponatinib combo showed synergis-
tic/additive interactions in 3/4 pt samples. In preliminary co-culture experiments using NALM-6, venetoclax en-
hanced sensitivity to T-CD3⁺ cytotoxicity. Remarkably, the venetoclax-blinatumomab combo further potentiated 
T-cell killing. In conclusion, venetoclax shows potential activity in ALL, with emerging resistance patterns. Its 
combination with ponatinib/blinatumomab supports further investigation as a therapeutic strategy. Supported 
by MoH-EP PerMed-CERP-2024-23685714

Keywords: Venetoclax, targeted therapy, BCL2, B-Acute Lymphoblastic Leukemia.
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Genotypic, metabolic, and immunophenotypic features of Early T-cell Precursor (ETP) 
Acute Lymphoblastic Leukemia (ALL) cells are associated to expression patterns

of oscillating genes

Emanuele Murgo1, Elisabetta De Santis2, Virginia Manuti1, Erik Piovan3,4, Vincenzo Giambra2, 
Gianluigi Mazzoccoli1

1 Chronobiology Laboratory, Fondazione IRCCS Casa Sollievo della Sofferenza, Opera di Padre Pio da Pietrelcina, 
San Giovanni Rotondo, Italy

2 Haematopathology Unit, Fondazione IRCCS Casa Sollievo della Sofferenza, Opera di Padre Pio da Pietrelcina, 
San Giovanni Rotondo, Italy

3 UOC Immunologia e Diagnostica Molecolare Oncologica, Istituto Oncologico Veneto IOV-IRCCS, Padova, Italy
4 Dipartimento di Scienze Chirurgiche, Oncologiche e Gastroenterologiche, Università di Padova, Padova, Italy

Correspomdence to: g.mazzoccoli@operapadrepio.it

Background: Early precursor T-cell acute lymphoblastic leukemia (ETP-ALL) is a rare hematological ma-
lignancy characterized by uncontrolled expansion of immature T cells and a distinct gene expression 
profile. ETP-ALL exhibits high levels of minimal residual disease (MRD) compared to other T-ALL cell sub-
types. The genotypic, metabolic, and immunophenotypic characteristics of the circadian pathway-de-
pendent mechanisms sustaining LICs in ETP-ALL are still lacking in-depth characterization.
Matherials and Metods: Transcriptomic and proteomic characterization and validation in ETP-ALL cells 
was performed. Public metabolomic datasets from primary T-ALL were re-analyzed and integrated with 
metabolomic profiling of patient-derived xenografts. Bulk RNA-seq datasets were interrogated using 
METAFlux to derive metabolic reaction activity scores. Functional metabolic profiling was performed in 
ETP and non-ETP cell lines.
Results: We found deregulation of several circadian and ultradian genes. Among the core clock genes, 
in ETP-ALL like cells PER1 was found downregulated, while CLOCK, NR1D2 and TIMELESS were found 
upregulated. KEGG and Reactome analysis showed activation of genes enriching cell cycle pathway. We 
found deregulation of several genes oscillating at the second (12-hour) and third (8-hour) harmonics, 
enriching pathways controlling Gene Expression, Aberrant Regulation of Mitotic Exit in Cancer, Phos-
phorylation of the APC C, Notch-HLH Transcription Pathway, RNA Polymerase II Transcription. Remark-
ably, in EPT-ALL cell lines we found greatly upregulated the expression of ferroptosis-related genes, 
especially HMOX1 gene, encoding heme oxygenase 1 (HO-1), which breaks down heme to biliverdin, 
iron and carbon monoxide (CO). ETP-ALL cells exhibited a distinct metabolic program characterized by 
enrichment of glutathione/cysteine metabolism and lipid biosynthesis pathways, alongside reduced nu-
cleotide biosynthesis compared to non-ETP cases.
Conclusions: ETP-ALL cells show several alteration of expression of circadian and ultradian genes and 
are under mitochondrial oxidative stress, but have adapted by upregulating HMOX-1 and GPX4 to sur-
vive and could be susceptible to ferroptosis inducers.

Key words: Early T-cell Precursor (ETP) Acute Lymphoblastic Leukemia (ALL), LIC, circadian, ultradian.
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Adaptive IFI6–STING signalling drives chemotherapy tolerance in AML and 
identifies STING activation as a therapeutic vulnerability 
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a, Pier Giuseppe Pelicci a 
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b Biotech Research & Innovation Centre (BRIC) (Faculty of Health and Medical Sciences, University of 

Copenhagen, Copenhagen, Denmark) 

E-mail: konstantina.papanikolaou@ieo.it  

 
 
Acute myeloid leukemia (AML) relapse after chemotherapy accounts for most AML-related 
deaths. Resistance is frequently non-genetic and associated with adaptive inflammatory 
transcriptional states enriched for interferon-stimulated genes (ISGs). Single-cell RNA-seq of 
chemotherapy-persistent blasts identified a conserved interferon-related programme, with IFI6 
emerging as a top candidate regulator. 

We developed two patient-derived xenograft (PDX) models reproducing stable primary and 
secondary AML chemoresistance without clonal evolution. IFI6 was stably silenced (shIFI6) in 
AML cell lines and chemoresistant PDXs treated with cytarabine and doxorubicin. RT-qPCR and 
histopathological analyses were performed to characterize the transcriptional and anatomical 
response. Chemoresistant PDXs were additionally treated with chemotherapy combined with 
pharmacological STING activators. 

IFI6 silencing completely restored chemosensitivity in vivo, resulting in near-complete leukemia 
clearance. RT-qPCR demonstrated sustained ISG activation after chemotherapy in shIFI6 AML, 
supporting cGAS-STING activation. Histopathological analyses revealed endothelial/perivascular 
blast localization and residual extramedullary persistence, particularly in hepatic vascular niches. 
Combined treatment with STING activators and chemotherapy delayed relapse and prolonged 
survival in a dose-dependent manner without overt toxicity. 

IFI6 is a critical regulator of adaptive chemotherapy tolerance in AML. Chemotherapy-induced 
DNA damage activates a cGAS-STING-interferon stress response that is buffered by IFI6 to enable 
leukemic survival during treatment. Pharmacological STING activation similarly restores 
chemosensitivity, supporting the IFI6-STING axis as a therapeutically exploitable vulnerability in 
chemoresistant AML. 

 
Keywords: Acute Myeloid Leukemia, Chemoresistance, STING pathway 
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Identification of T cell receptors targeting fusion-derived neoantigens in 
hematological malignancies  
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aIRCCS Istituto Romagnolo per lo Studio dei Tumori (IRST) "Dino Amadori", Meldola, Italy.  

bADREM Data Lab of the Mathematics and Computer Science Department, University of Antwerp, Antwerp, 
Belgium. 

cLaboratory of Experimental Hematology (LEH), Vaccine and Infectious Disease Institute (VAXINFECTIO), Faculty 
of Medicine and Health Sciences, University of Antwerp, Antwerp, Belgium. 

dDivision of Hematology, Antwerp University Hospital (UZA), Edegem, Belgium 

E-mail: lucia.mazzotti@irst.emt.ir  

Gene fusions in hematological malignancies generate tumor-specific neoantigens that represent 
promising targets for personalized T cell-based immunotherapy. The integration of next-generation 
sequencing (NGS) with immunoinformatics enables systematic identification of fusion-derived 
peptides and corresponding T cell receptors (TCRs), although end-to-end workflows linking fusion 
discovery, HLA context, and functional TCR validation remain limited. 
We analyzed an initial cohort of hematological malignancies, primarily acute leukemias (ALs), 
identifying 1,189 candidate gene fusions from RNA sequencing data. A computational pipeline was 
developed to reconstruct fusion proteins and derive peptide sequences based on breakpoint 
information. Candidate epitopes were prioritized using Immune Epitope Database (IEDB) tools, 
integrating HLA class I binding affinity, antigen processing predictions, and immunogenicity scores. 
A total of 143 fusion-derived peptides were generated in silico. Selected candidates were synthesized 
and used to stimulate peripheral blood mononuclear cells from healthy donors. Following antigen 
presentation via HLA-matched antigen-presenting cells, expanded T cells were characterized by flow 
cytometry and single-cell TCR sequencing. Identified TCRs were cloned, expressed as mRNA, and 
functionally tested in a Jurkat reporter assay. Three HLA-A*02:01-restricted fusion-derived epitopes 
were experimentally validated, leading to antigen-specific T cell responses and identification of at 
least one fusion-reactive TCR with confirmed in vitro specificity. 
An additional cohort (n=413; AL and Multiple Myeloma patients) was analyzed using the same 
pipeline, generating HLA-A*02:01-restricted predictions and binding affinity rankings to support 
downstream analyses. These data will be integrated with patient-specific HLA typing predicted using 
two tools from total RNA-seq data to refine epitope prioritization and improve clinical relevance. 
Preliminary analyses showed a marked expansion in the repertoire of targetable fusion neoantigens, 
supporting systematic mapping of fusion-driven antigen landscapes in hematological malignancies. 
Overall, this scalable workflow enables integrated discovery and functional validation of clinically 
relevant fusion-specific TCRs. 

Support: EU - Next GenEU - NRRP M6C2 -  PNRR-POC-2022-12375862 FUSION-TARGET - 
CUPE43C22001080006 

Keywords: Gene fusions, Fusion neoantigens, T-cell receptor immunotherapy, Hematological 
malignancies  
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Adaptive IFI6–STING signalling drives chemotherapy tolerance in AML and 
identifies STING activation as a therapeutic vulnerability 
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a, Pier Giuseppe Pelicci a 
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Copenhagen, Copenhagen, Denmark) 
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Acute myeloid leukemia (AML) relapse after chemotherapy accounts for most AML-related 
deaths. Resistance is frequently non-genetic and associated with adaptive inflammatory 
transcriptional states enriched for interferon-stimulated genes (ISGs). Single-cell RNA-seq of 
chemotherapy-persistent blasts identified a conserved interferon-related programme, with IFI6 
emerging as a top candidate regulator. 

We developed two patient-derived xenograft (PDX) models reproducing stable primary and 
secondary AML chemoresistance without clonal evolution. IFI6 was stably silenced (shIFI6) in 
AML cell lines and chemoresistant PDXs treated with cytarabine and doxorubicin. RT-qPCR and 
histopathological analyses were performed to characterize the transcriptional and anatomical 
response. Chemoresistant PDXs were additionally treated with chemotherapy combined with 
pharmacological STING activators. 

IFI6 silencing completely restored chemosensitivity in vivo, resulting in near-complete leukemia 
clearance. RT-qPCR demonstrated sustained ISG activation after chemotherapy in shIFI6 AML, 
supporting cGAS-STING activation. Histopathological analyses revealed endothelial/perivascular 
blast localization and residual extramedullary persistence, particularly in hepatic vascular niches. 
Combined treatment with STING activators and chemotherapy delayed relapse and prolonged 
survival in a dose-dependent manner without overt toxicity. 

IFI6 is a critical regulator of adaptive chemotherapy tolerance in AML. Chemotherapy-induced 
DNA damage activates a cGAS-STING-interferon stress response that is buffered by IFI6 to enable 
leukemic survival during treatment. Pharmacological STING activation similarly restores 
chemosensitivity, supporting the IFI6-STING axis as a therapeutically exploitable vulnerability in 
chemoresistant AML. 
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Gene fusions in hematological malignancies generate tumor-specific neoantigens that represent 
promising targets for personalized T cell-based immunotherapy. The integration of next-generation 
sequencing (NGS) with immunoinformatics enables systematic identification of fusion-derived 
peptides and corresponding T cell receptors (TCRs), although end-to-end workflows linking fusion 
discovery, HLA context, and functional TCR validation remain limited. 
We analyzed an initial cohort of hematological malignancies, primarily acute leukemias (ALs), 
identifying 1,189 candidate gene fusions from RNA sequencing data. A computational pipeline was 
developed to reconstruct fusion proteins and derive peptide sequences based on breakpoint 
information. Candidate epitopes were prioritized using Immune Epitope Database (IEDB) tools, 
integrating HLA class I binding affinity, antigen processing predictions, and immunogenicity scores. 
A total of 143 fusion-derived peptides were generated in silico. Selected candidates were synthesized 
and used to stimulate peripheral blood mononuclear cells from healthy donors. Following antigen 
presentation via HLA-matched antigen-presenting cells, expanded T cells were characterized by flow 
cytometry and single-cell TCR sequencing. Identified TCRs were cloned, expressed as mRNA, and 
functionally tested in a Jurkat reporter assay. Three HLA-A*02:01-restricted fusion-derived epitopes 
were experimentally validated, leading to antigen-specific T cell responses and identification of at 
least one fusion-reactive TCR with confirmed in vitro specificity. 
An additional cohort (n=413; AL and Multiple Myeloma patients) was analyzed using the same 
pipeline, generating HLA-A*02:01-restricted predictions and binding affinity rankings to support 
downstream analyses. These data will be integrated with patient-specific HLA typing predicted using 
two tools from total RNA-seq data to refine epitope prioritization and improve clinical relevance. 
Preliminary analyses showed a marked expansion in the repertoire of targetable fusion neoantigens, 
supporting systematic mapping of fusion-driven antigen landscapes in hematological malignancies. 
Overall, this scalable workflow enables integrated discovery and functional validation of clinically 
relevant fusion-specific TCRs. 

Support: EU - Next GenEU - NRRP M6C2 -  PNRR-POC-2022-12375862 FUSION-TARGET - 
CUPE43C22001080006 
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The NONO interactome in multiple myeloma: mapping 
protein partners and regulatory pathways 

 

Domenica Ronchetti a, Ilaria Silvestris a, Valentina Traini a, Giuseppina Fabbiano b, Giulia Biancon b, 

Francesco Passamonti a,b, Niccolò Bolli a,b & Elisa Taiana b 
a Department of Oncology and Hemato-Oncology, University of Milan, Milan, Italy 

b Hematology, IRCCS Fondazione Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy 

E-mail: elisa.taiana@policlinico.mi.it   
 
BACKGROUND: Multiple myeloma (MM) is an incurable malignancy driven by uncontrolled proliferation 
of bone marrow plasma cells. The lncRNA NEAT1 supports MM progression by regulating DNA repair 
and enhancing survival under stress. NONO, an RNA/DNA-binding protein essential for paraspeckle 
formation and NEAT1 stabilization, is upregulated in MM and is associated with poor prognosis. Beyond 
its canonical role, NONO may exert broader regulatory functions that remain incompletely understood. 
AIM: To define the NONO interactome in MM cells and identify molecular networks contributing to MM 
pathobiology. 
METHODS: Protein extracts from MM cell lines (AMO-1, NCI-H929, LP1) were immunoprecipitated with 
an anti-NONO antibody. A secondary antibody-only control assessed non-specific binding. Samples 
were analyzed by mass spectrometry to identify NONO-interacting proteins. 
RESULTS: NONO interacted with over 100 proteins per cell line (log₂FC > 2; adjusted p < 0.05), with 167, 
531, and 132 interactors identified in AMO-1, NCI-H929, and LP1, respectively.  Notably, 38 proteins 
were consistently detected in all samples, defining a conserved NONO core interactome.  Pathway 
enrichment analysis of these common interactors revealed significant enrichment (p<0.05) in biological 
processes related to cell cycle control and proliferative signaling, supporting a role for NONO in 
sustaining malignant cell growth. Interactors were also enriched in RNA metabolism, including 
processing and splicing, consistent with NONO’s RNA-binding function. Additional pathways included 
DNA damage repair and cellular stress response, suggesting roles in genome maintenance. Associations 
with transcriptional regulation, chromatin remodeling, telomere maintenance, and nucleosome 
organization indicate broader involvement in chromatin dynamics. Finally, the identification of proteins 
involved in signal transduction, cell-cell communication, and mitochondrial dynamics suggests that 
NONO integrated nuclear and cytoplasmic regulatory networks, contributing to the maintenance of 
cellular homeostasis. 
CONCLUSION: NONO participates in established MM-related pathways and novel regulatory networks. 
These findings expand understanding of NONO function and may reveal new biomarkers or therapeutic 
targets in MM. 
 

Keywords: multiple myeloma, cancer biology, interactome 
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Expression profiling of leukemia-associated circular RNAs in AML cell lines treated 
with Venetoclax and Azacitidine 
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Giorgia Simonetti2, Clelia Tiziana Storlazzi1 

1. Department of Biosciences, Biotechnology and Environment, University of Bari Aldo Moro, Bari, 
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via Piero Maroncelli, 40, 47014, Meldola (FC), Italy 

Acute myeloid leukemia (AML) poses a formidable clinical challenge due to its marked heterogeneity 
and poor outcomes, even with aggressive therapies. The discovery of circular RNAs (circRNAs) as key 
players in AML pathogenesis has opened new avenues for more precise diagnosis, prognosis and 
therapeutic intervention. 

To advance the translational potential of circRNAs in AML, we systematically profiled twenty-two 
AML-associated circRNAs via droplet digital PCR (ddPCR) across 13 genetically diverse AML cell lines 
(KASUMI-1, MONOMAC-6, HEL, KG-1, NOMO-1, MOLM-13, MV4-11, MOLM-14, OCI-AML3, MOLM-
16, THP-1, ML-2, OCI-AML4), both under basal conditions and following combinatorial treatment 
with Venetoclax (BCL2 inhibitor) and Azacitidine (hypomethylating agent) (VEN/AZA). Using tailored 
48 h IC50 doses for each line, we identified eight circRNAs—circSPI1, circPLXNB2, circPTK2, 
circANXA2, circRNF220, hsa_circ_100290, circMFN2 and circCRPPA—that exhibited meaningful 
expression dynamics in response to treatment or baseline differences. 

Our findings reveal striking heterogeneity in circRNA expression patterns across AML cell lines. 
Notably, circSPI1 was robustly upregulated post-treatment in NOMO-1, while hsa_circ_100290 and 
circMFN2 demonstrated increasing trends in NOMO-1 and THP-1, respectively. In contrast, 
circPLXNB2 and circRNF220 declined in MOLM-14 and THP-1, with it increased in NOMO-1 under 
the drug pressure. circPTK2 exhibited baseline inter-line differences without overt pharmacological 
modulation and both circCRPPA and circANXA2 were largely undetectable in the selected models. 

In conclusion, although most circRNAs were not uniformly modulated by VEN/AZA treatment, their 
expression patterns reflected the molecular heterogeneity of AML. The context-dependent 
regulation of circSPI1, circPLXNB2, hsa_circ_100290 and circMFN2 highlights their potential as 
biomarkers of therapeutic response. Notably, circMFN2 and circPLXNB2 have been associated with 
AML progression and anti-apoptotic signaling through the miR-20a-5p and miR-654-3p/CCND1 axes, 
respectively. Given the role of Venetoclax in targeting BCL2-dependent apoptosis, their modulation 
after VEN/AZA treatment may reflect adaptive survival mechanisms. 

Keywords: AML, circRNA, Venetoclax, Azacitidine  
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BACKGROUND: Multiple myeloma (MM) is an incurable malignancy driven by uncontrolled proliferation 
of bone marrow plasma cells. The lncRNA NEAT1 supports MM progression by regulating DNA repair 
and enhancing survival under stress. NONO, an RNA/DNA-binding protein essential for paraspeckle 
formation and NEAT1 stabilization, is upregulated in MM and is associated with poor prognosis. Beyond 
its canonical role, NONO may exert broader regulatory functions that remain incompletely understood. 
AIM: To define the NONO interactome in MM cells and identify molecular networks contributing to MM 
pathobiology. 
METHODS: Protein extracts from MM cell lines (AMO-1, NCI-H929, LP1) were immunoprecipitated with 
an anti-NONO antibody. A secondary antibody-only control assessed non-specific binding. Samples 
were analyzed by mass spectrometry to identify NONO-interacting proteins. 
RESULTS: NONO interacted with over 100 proteins per cell line (log₂FC > 2; adjusted p < 0.05), with 167, 
531, and 132 interactors identified in AMO-1, NCI-H929, and LP1, respectively.  Notably, 38 proteins 
were consistently detected in all samples, defining a conserved NONO core interactome.  Pathway 
enrichment analysis of these common interactors revealed significant enrichment (p<0.05) in biological 
processes related to cell cycle control and proliferative signaling, supporting a role for NONO in 
sustaining malignant cell growth. Interactors were also enriched in RNA metabolism, including 
processing and splicing, consistent with NONO’s RNA-binding function. Additional pathways included 
DNA damage repair and cellular stress response, suggesting roles in genome maintenance. Associations 
with transcriptional regulation, chromatin remodeling, telomere maintenance, and nucleosome 
organization indicate broader involvement in chromatin dynamics. Finally, the identification of proteins 
involved in signal transduction, cell-cell communication, and mitochondrial dynamics suggests that 
NONO integrated nuclear and cytoplasmic regulatory networks, contributing to the maintenance of 
cellular homeostasis. 
CONCLUSION: NONO participates in established MM-related pathways and novel regulatory networks. 
These findings expand understanding of NONO function and may reveal new biomarkers or therapeutic 
targets in MM. 
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The NONO interactome in multiple myeloma:
mapping protein partners and regulatory pathways

POSTER SESSION 2 – Hematological Tumors

Expression profiling of leukemia-associated circular RNAs in AML cell lines treated 
with Venetoclax and Azacitidine 
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Acute myeloid leukemia (AML) poses a formidable clinical challenge due to its marked heterogeneity 
and poor outcomes, even with aggressive therapies. The discovery of circular RNAs (circRNAs) as key 
players in AML pathogenesis has opened new avenues for more precise diagnosis, prognosis and 
therapeutic intervention. 

To advance the translational potential of circRNAs in AML, we systematically profiled twenty-two 
AML-associated circRNAs via droplet digital PCR (ddPCR) across 13 genetically diverse AML cell lines 
(KASUMI-1, MONOMAC-6, HEL, KG-1, NOMO-1, MOLM-13, MV4-11, MOLM-14, OCI-AML3, MOLM-
16, THP-1, ML-2, OCI-AML4), both under basal conditions and following combinatorial treatment 
with Venetoclax (BCL2 inhibitor) and Azacitidine (hypomethylating agent) (VEN/AZA). Using tailored 
48 h IC50 doses for each line, we identified eight circRNAs—circSPI1, circPLXNB2, circPTK2, 
circANXA2, circRNF220, hsa_circ_100290, circMFN2 and circCRPPA—that exhibited meaningful 
expression dynamics in response to treatment or baseline differences. 

Our findings reveal striking heterogeneity in circRNA expression patterns across AML cell lines. 
Notably, circSPI1 was robustly upregulated post-treatment in NOMO-1, while hsa_circ_100290 and 
circMFN2 demonstrated increasing trends in NOMO-1 and THP-1, respectively. In contrast, 
circPLXNB2 and circRNF220 declined in MOLM-14 and THP-1, with it increased in NOMO-1 under 
the drug pressure. circPTK2 exhibited baseline inter-line differences without overt pharmacological 
modulation and both circCRPPA and circANXA2 were largely undetectable in the selected models. 

In conclusion, although most circRNAs were not uniformly modulated by VEN/AZA treatment, their 
expression patterns reflected the molecular heterogeneity of AML. The context-dependent 
regulation of circSPI1, circPLXNB2, hsa_circ_100290 and circMFN2 highlights their potential as 
biomarkers of therapeutic response. Notably, circMFN2 and circPLXNB2 have been associated with 
AML progression and anti-apoptotic signaling through the miR-20a-5p and miR-654-3p/CCND1 axes, 
respectively. Given the role of Venetoclax in targeting BCL2-dependent apoptosis, their modulation 
after VEN/AZA treatment may reflect adaptive survival mechanisms. 
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The novel anti-CD138 antibody AT801 to effectively deliver 
chitosan nanobubbles for targeting of Multiple Myeloma 
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CD138 may be a useful immunotherapeutic target for multiple myeloma (MM) treatment, being highly 
and specifically expressed on MM cell surfaces. We recently developed a mouse monoclonal IgG 
antibody directed against a CD138 epitope in close proximity to the cell membrane (AT801, submitted 
patent n 102025000010005, Ministero delle Imprese e del Made in Italy). AT801 can be conjugated with 
chitosan nanobubbles (CS-NBs) loaded with chemotherapeutics, to increase their payload amount 
reaching the tumor site. Due to the composition of chitosan, CS-NBs can revert immunological crosstalk 
in the tumor niche and convert immune cells, such as macrophages, to an inflammatory phenotype, 
helping to revert the immunosuppressive tumor microenvironment (TME).   
The aim is to investigate the cytotoxic effects and capability to modify TME interactions of CS-NBs 
conjugated with AT801 and loaded with doxorubicin for MM treatment.  
CS-NBs were synthesized and characterized by Dynamic Light Scattering (DLS); they were positively 
charged with a diameter of 360nm. In an in vitro experiment with RPMI 8226 cells, CS-NBs exhibited 
over 50% cytotoxicity when loaded with Doxorubicin (1 M). At the same concentration, AT801-CSNBs 
increase surface Calreticulin expression, a marker of immunogenic cell death (ICD), that can activate 
the immune response. In vivo biodistribution in RPMI 8226 tumor-bearing xenograft mice showed that 
CS-NBs accumulate within the tumor mass. This effect was enhanced by conjugating the anti-CD138 
mAb to the CS-NB surface (p=0.0015). The effects of CS-NBs on the TME were also evaluated ex vivo 
using tumor masses extracted from biodistribution studies. The M2:M1 macrophage ratio was assessed 
in PBS, CS-NBs, and anti-CD138 CS-NBs-treated groups. IF analysis was performed using specific markers 
for M2 (CD206) and M1 (iNOS). It showed no differences in M2 macrophage recruitment but revealed 
an increase in the M1 population in the tumor masses of CS-NBs-treated mice, suggesting a chitosan 
immunomodulatory effect. 

Keywords: Multiple Myeloma, Drug Delivery, Immunogenic cell death, Tumor microenvironment  
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Chimeric antigen receptor (CAR) T cells and bispecific T-cell engagers (TCEs) targeting the plasma cell-
specific membrane antigen B-cell maturation antigen (BCMA), have shown significant clinical efficacy 
in relapsed/refractory multiple myeloma (RRMM) patients1,2. However, mechanisms of primary or 
acquired resistance to these therapies are described, mainly due to antigen escape processes, CAR-T 
cell exhaustion mechanisms or to the MM-related bone marrow immunosuppressive environment3-5. 
This study aims to investigate potential mechanisms of immune escape in heavily pretreated MM 
prompted by our observation of reduced soluble BCMA (sBCMA) levels in RRMM (n=19; median 367.6 
ng/mL) compared to newly diagnosed MM patients (n=23; median 736.3 ng/mL; p=0.0479) referring to 
our Institute, as measured from peripheral plasma samples using an automated immunoassay (ELLA, 
Bio-Techne). We generated a preclinical model of RRMM by treating the MM cell line NCI-H929 with 
increasing concentration of the clinically relevant agent lenalidomide (LEN) or a control vehicle (DMSO) 
obtaining a resistant cell clone (H929-R). Interestingly, flow cytometry analysis revealed a statistically 
significant decrease in surface BCMA mean fluorescence intensity (p=0.0014) in H929-R cells compared 
to H929-DMSO control cells consistent with a transcriptional downregulation of BCMA in resistant 
compared to control cells (p=0.0129) as detected by reverse transcription quantitative PCR 
experiments. To evaluate the potential impact of this phenotype on BCMA-based immunotherapies, 
we have transduced T cells from healthy donors with an anti-BCMA CAR construct (ARI0002h) to 
generate BCMA-directed CAR-T cells (p=0.0278)6. H929-R cells and control were co-cultured with 
BCMA-directed CAR-T cells or non-transduced T-cell controls (three independent healthy donors, 1:1 
effector-to-target ratio) and we observed a higher susceptibility to CAR-T cell-mediated cytotoxicity in 
H929-DMSO compared to H929-R cells. 
Our data suggest that BCMA downregulation may contribute to immune escape in at least a subset of 
RRMM patients, highlighting the need for biomarker-driven patient selection and alternative or dual-
target immunotherapeutic strategies. 
 

Keywords: multiple myeloma; B-cell maturation antigen (BCMA); lenalidomide resistance; CAR-T cell 
therapy; immune escaping 
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CD138 may be a useful immunotherapeutic target for multiple myeloma (MM) treatment, being highly 
and specifically expressed on MM cell surfaces. We recently developed a mouse monoclonal IgG 
antibody directed against a CD138 epitope in close proximity to the cell membrane (AT801, submitted 
patent n 102025000010005, Ministero delle Imprese e del Made in Italy). AT801 can be conjugated with 
chitosan nanobubbles (CS-NBs) loaded with chemotherapeutics, to increase their payload amount 
reaching the tumor site. Due to the composition of chitosan, CS-NBs can revert immunological crosstalk 
in the tumor niche and convert immune cells, such as macrophages, to an inflammatory phenotype, 
helping to revert the immunosuppressive tumor microenvironment (TME).   
The aim is to investigate the cytotoxic effects and capability to modify TME interactions of CS-NBs 
conjugated with AT801 and loaded with doxorubicin for MM treatment.  
CS-NBs were synthesized and characterized by Dynamic Light Scattering (DLS); they were positively 
charged with a diameter of 360nm. In an in vitro experiment with RPMI 8226 cells, CS-NBs exhibited 
over 50% cytotoxicity when loaded with Doxorubicin (1 M). At the same concentration, AT801-CSNBs 
increase surface Calreticulin expression, a marker of immunogenic cell death (ICD), that can activate 
the immune response. In vivo biodistribution in RPMI 8226 tumor-bearing xenograft mice showed that 
CS-NBs accumulate within the tumor mass. This effect was enhanced by conjugating the anti-CD138 
mAb to the CS-NB surface (p=0.0015). The effects of CS-NBs on the TME were also evaluated ex vivo 
using tumor masses extracted from biodistribution studies. The M2:M1 macrophage ratio was assessed 
in PBS, CS-NBs, and anti-CD138 CS-NBs-treated groups. IF analysis was performed using specific markers 
for M2 (CD206) and M1 (iNOS). It showed no differences in M2 macrophage recruitment but revealed 
an increase in the M1 population in the tumor masses of CS-NBs-treated mice, suggesting a chitosan 
immunomodulatory effect. 
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Chimeric antigen receptor (CAR) T cells and bispecific T-cell engagers (TCEs) targeting the plasma cell-
specific membrane antigen B-cell maturation antigen (BCMA), have shown significant clinical efficacy 
in relapsed/refractory multiple myeloma (RRMM) patients1,2. However, mechanisms of primary or 
acquired resistance to these therapies are described, mainly due to antigen escape processes, CAR-T 
cell exhaustion mechanisms or to the MM-related bone marrow immunosuppressive environment3-5. 
This study aims to investigate potential mechanisms of immune escape in heavily pretreated MM 
prompted by our observation of reduced soluble BCMA (sBCMA) levels in RRMM (n=19; median 367.6 
ng/mL) compared to newly diagnosed MM patients (n=23; median 736.3 ng/mL; p=0.0479) referring to 
our Institute, as measured from peripheral plasma samples using an automated immunoassay (ELLA, 
Bio-Techne). We generated a preclinical model of RRMM by treating the MM cell line NCI-H929 with 
increasing concentration of the clinically relevant agent lenalidomide (LEN) or a control vehicle (DMSO) 
obtaining a resistant cell clone (H929-R). Interestingly, flow cytometry analysis revealed a statistically 
significant decrease in surface BCMA mean fluorescence intensity (p=0.0014) in H929-R cells compared 
to H929-DMSO control cells consistent with a transcriptional downregulation of BCMA in resistant 
compared to control cells (p=0.0129) as detected by reverse transcription quantitative PCR 
experiments. To evaluate the potential impact of this phenotype on BCMA-based immunotherapies, 
we have transduced T cells from healthy donors with an anti-BCMA CAR construct (ARI0002h) to 
generate BCMA-directed CAR-T cells (p=0.0278)6. H929-R cells and control were co-cultured with 
BCMA-directed CAR-T cells or non-transduced T-cell controls (three independent healthy donors, 1:1 
effector-to-target ratio) and we observed a higher susceptibility to CAR-T cell-mediated cytotoxicity in 
H929-DMSO compared to H929-R cells. 
Our data suggest that BCMA downregulation may contribute to immune escape in at least a subset of 
RRMM patients, highlighting the need for biomarker-driven patient selection and alternative or dual-
target immunotherapeutic strategies. 
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Engineered natural nanoparticles for selective drug delivery to the tumor 
microenvironment through extra domain B-containing (ED-B) fibronectin targeting
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One of the biggest challenges in cancer treatment arises from its complex microenvironment (TME), 
which has been shown to support tumor cell growth and metastasis formation, and to affect therapy 
and drug tolerance. In the last few years, an increased interest has been placed in developing treatments 
that consider components surrounding cancer cells, such as the extracellular matrix (ECM). A high num-
ber of ECM proteins, including fibronectin (FN), are known to be overexpressed and play an active role 
in many solid tumors. Among FN isoforms, the extra domain B-containing fibronectin (ED-B) FN vari-
ant, also defined as “oncofetal” FN has been widely studied as a selective marker for tumor targeting. 
Alongside this, natural nanoparticles, like erythrocyte-derived extracellular vesicles (eEVs), have recent-
ly gained attention as drug delivery systems and new potential technologies in cancer treatment. In this 
study, we propose a two-step strategy for eEV engineering: surface functionalization by a copper-free 
click chemistry approach¹ with a fluorescent peptide able to target ED-B FN and loading with Paclitaxel 
(PTX). Engineered eEVs (eeEVs) were tested on patient-derived colorectal cancer organoids (pCCOs)² 
for targeting specificity, internalization efficiency, and therapeutic efficacy in a dynamic and controlled 
flow environment able to mimic human physiology. All studies performed using an “organ-on-chip” ap-
proach based on a millifluidic platform revealed that eeEVs effectively penetrate and accumulate within 
3D cellular structures and show a significantly higher internalization of eeEVs compared to unmodified 
particles. At the same time, eeEV therapeutic effect was evaluated on pCCOs by monitoring cell adhe-
sion and viability that significantly decreased after eeEV treatment compared to untreated controls. An 
increased nuclear fragmentation further confirmed eeEV cytotoxic effect. Additionally, PTX-loaded eEVs 
exhibited a superior cytotoxicity compared to the free drug thus highlighting the ability of eeEV to target 
ED-B fibronectin and to enhance the therapeutic index while minimizing drug dosage.

Keywords: tumor microenvironment, tumor extracellular matrix, extra domain B-containing 
fibronectin, cancer organoids, targeted drug delivery, engineered extracellular vesicles.
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Triple-negative breast cancer (TNBC) is an aggressive subtype of breast cancer (BC) characterized by the 
lack of actionable molecular targets and limited therapeutic options. Emerging evidence suggests that 
microRNA-based approaches may represent a promising strategy to modulate oncogenic pathways. We 
have previously demonstrated that miR-622 is downregulated in plasma and tissues of BC patients 
compared to healthy controls. Moreover, miR-622 influences the motility phenotype of BC cells by 
down-regulating NUAK1 serine/threonine kinase. In this study, we aimed to evaluate a platform based 
on lipid-polymer nanoparticles (LiPoNs) for the delivery of miR-622. LiPoNs were generated using a 
hydrodynamic flow-focusing microfluidic approach and co-loaded with miR-622 and the contrast agent 
Gd-DTPA. In vitro, the delivery of miR-622 via LiPoNs into MDA-MB-231 cells restored intracellular miR-
622 levels and reduced the expression of its validated target NUAK1. This was associated with reduced 
cell migration and modulation of epithelial-to-mesenchymal transition-associated features, with a shift 
toward epithelial characteristics and reduced expression of genes involved in invasion and extracellular 
matrix remodeling. Importantly, preliminary in vivo data in orthotopic TNBC mouse models, showed 
that intratumoral administration of miR-622-loaded LiPoNs reduced tumor growth and decreased 
metastatic burden in proximal lymph nodes compared to controls. Overall, these findings suggest that 
miR-622 delivery via LiPoNs may represent a promising strategy for TNBC and highlight the potential 
role of miR-622 as a diagnostic biomarker for a personalized therapeutic approach. 
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Triple-negative breast cancer (TNBC) is an aggressive subtype of breast cancer (BC) characterized by the 
lack of actionable molecular targets and limited therapeutic options. Emerging evidence suggests that 
microRNA-based approaches may represent a promising strategy to modulate oncogenic pathways. We 
have previously demonstrated that miR-622 is downregulated in plasma and tissues of BC patients 
compared to healthy controls. Moreover, miR-622 influences the motility phenotype of BC cells by 
down-regulating NUAK1 serine/threonine kinase. In this study, we aimed to evaluate a platform based 
on lipid-polymer nanoparticles (LiPoNs) for the delivery of miR-622. LiPoNs were generated using a 
hydrodynamic flow-focusing microfluidic approach and co-loaded with miR-622 and the contrast agent 
Gd-DTPA. In vitro, the delivery of miR-622 via LiPoNs into MDA-MB-231 cells restored intracellular miR-
622 levels and reduced the expression of its validated target NUAK1. This was associated with reduced 
cell migration and modulation of epithelial-to-mesenchymal transition-associated features, with a shift 
toward epithelial characteristics and reduced expression of genes involved in invasion and extracellular 
matrix remodeling. Importantly, preliminary in vivo data in orthotopic TNBC mouse models, showed 
that intratumoral administration of miR-622-loaded LiPoNs reduced tumor growth and decreased 
metastatic burden in proximal lymph nodes compared to controls. Overall, these findings suggest that 
miR-622 delivery via LiPoNs may represent a promising strategy for TNBC and highlight the potential 
role of miR-622 as a diagnostic biomarker for a personalized therapeutic approach. 
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Background: Sequential administration of anthracyclines and HER2-targeted agents represents a highly 
effective therapeutic strategy in breast cancer but is frequently complicated by cumulative 
cardiotoxicity, limiting treatment durability and long-term cardiovascular outcomes. Inflammation-
driven myocardial injury and multi-organ stress responses are increasingly recognised as central 
mechanisms in cancer therapy–related cardiac dysfunction. Glucagon-like peptide-1 receptor agonists 
(GLP-1RAs) exert pleiotropic cardiovascular and anti-inflammatory effects independent of glucose 
lowering, yet their role in preventing chemotherapy-induced cardiac injury in non-diabetic settings 
remains largely unexplored. 
Methods: Non-diabetic murine models were exposed to sequential doxorubicin followed by 
trastuzumab over a 10-day protocol. Animals were randomised to receive the GLP-1 receptor agonist 
semaglutide or vehicle. Cardiac function was serially assessed by echocardiography, including left 
ventricular ejection fraction and myocardial strain parameters. Histopathological analyses evaluated 
myocardial fibrosis and cardiomyocyte hypertrophy. Immunohistochemical profiling was performed in 
cardiac and hepatic tissues. Circulating biomarkers of myocardial injury and systemic inflammation, 
including troponins, IL-1β, IL-6, IL-8, CCL12, and high-sensitivity C-reactive protein, were quantified. 
Results: Sequential anthracycline and HER2 blockade induced marked cardiac dysfunction, 
characterised by significant impairment of systolic performance and myocardial deformation, 
accompanied by increased myocardial fibrosis, cardiomyocyte hypertrophy, and elevated circulating 
markers of cardiac injury and inflammation. Semaglutide administration significantly preserved left 
ventricular ejection fraction and strain parameters and substantially attenuated structural myocardial 
remodelling. These functional benefits were paralleled by a robust reduction in circulating troponins 
and pro-inflammatory cytokines. In addition, semaglutide mitigated inflammatory signalling across 
cardiac and hepatic tissues, indicating a broader cardio-hepatic protective profile. 
Conclusions: These findings support a novel, glucose-independent role for GLP-1RAs in cardio-
oncology, with potential implications for integrated strategies aimed at preserving cardiovascular and 
multi-organ health during intensive anticancer treatment. Further translational studies are warranted 
to define their clinical relevance in patients at high risk of cancer therapy–related cardiac dysfunction. 
Keywords: Cardio-Oncology; GLP1-RA; Breast Cancer; Heart Failure 
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Introduction: Activating PIK3CA mutations occur in ~40% of hormone receptor–positive (HR+)/HER2-
negative breast cancers and drive endocrine resistance. The PI3Kα inhibitor alpelisib, combined with 
fulvestrant, improves progression-free survival (SOLAR-1 trial) but frequently induces hyperglycemia, 
promoting oxidative stress, mitochondrial dysfunction, and inflammatory signaling with increased 
cardiovascular risk. Sodium–glucose cotransporter-2 (SGLT2) inhibitors, such as dapagliflozin, exert 
cardiometabolic benefits beyond glucose lowering. 
Methods: Here, we used human induced pluripotent stem cell–derived cardiomyocytes (hiPSC-CMs) 
cultured under hyperglycemic conditions (25 mM glucose) to model PI3Kα inhibitor–associated 
dysglycemia. Cells were treated with alpelisib (100 nM) and fulvestrant (100 nM), alone or combined, 
± dapagliflozin (1 μM). Viability (MTS assay), mitochondrial membrane potential (ΔΨm, TMRM), 
apoptosis (caspase-3), cardiac injury biomarkers (troponin I, H-FABP), lipid peroxidation (MDA, 4-HNE), 
and inflammasome signaling (NLRP3, MyD88) with cytokine release (IL-1β, IL-18, IL-6, TNF-α, CCL2) 
were assessed. 
Results: Alpelisib, especially with fulvestrant, reduced viability, induced mitochondrial depolarization, 
and increased caspase-3–mediated apoptosis. These effects were associated with elevated MDA and 
4-HNE, increased troponin I and H-FABP release, and activation of NLRP3/MyD88 pathways with 
enhanced pro-inflammatory cytokine secretion. Dapagliflozin significantly attenuated these alterations, 
preserving ΔΨm, reducing apoptosis, limiting oxidative membrane damage, and suppressing 
inflammatory signaling. 
Conclusion: These findings indicate that alpelisib-based therapy under hyperglycemic conditions 
induces cardiometabolic stress in human cardiomyocytes. Dapagliflozin confers direct cardioprotection, 
supporting SGLT2 inhibition as a potential strategy to mitigate cardiovascular toxicity during PI3Kα-
targeted cancer therapy 

Keywords: Cardio-oncology; Gliflozins; Cardiotoxicity; Hyperglycemia. 
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Background: Sequential administration of anthracyclines and HER2-targeted agents represents a highly 
effective therapeutic strategy in breast cancer but is frequently complicated by cumulative 
cardiotoxicity, limiting treatment durability and long-term cardiovascular outcomes. Inflammation-
driven myocardial injury and multi-organ stress responses are increasingly recognised as central 
mechanisms in cancer therapy–related cardiac dysfunction. Glucagon-like peptide-1 receptor agonists 
(GLP-1RAs) exert pleiotropic cardiovascular and anti-inflammatory effects independent of glucose 
lowering, yet their role in preventing chemotherapy-induced cardiac injury in non-diabetic settings 
remains largely unexplored. 
Methods: Non-diabetic murine models were exposed to sequential doxorubicin followed by 
trastuzumab over a 10-day protocol. Animals were randomised to receive the GLP-1 receptor agonist 
semaglutide or vehicle. Cardiac function was serially assessed by echocardiography, including left 
ventricular ejection fraction and myocardial strain parameters. Histopathological analyses evaluated 
myocardial fibrosis and cardiomyocyte hypertrophy. Immunohistochemical profiling was performed in 
cardiac and hepatic tissues. Circulating biomarkers of myocardial injury and systemic inflammation, 
including troponins, IL-1β, IL-6, IL-8, CCL12, and high-sensitivity C-reactive protein, were quantified. 
Results: Sequential anthracycline and HER2 blockade induced marked cardiac dysfunction, 
characterised by significant impairment of systolic performance and myocardial deformation, 
accompanied by increased myocardial fibrosis, cardiomyocyte hypertrophy, and elevated circulating 
markers of cardiac injury and inflammation. Semaglutide administration significantly preserved left 
ventricular ejection fraction and strain parameters and substantially attenuated structural myocardial 
remodelling. These functional benefits were paralleled by a robust reduction in circulating troponins 
and pro-inflammatory cytokines. In addition, semaglutide mitigated inflammatory signalling across 
cardiac and hepatic tissues, indicating a broader cardio-hepatic protective profile. 
Conclusions: These findings support a novel, glucose-independent role for GLP-1RAs in cardio-
oncology, with potential implications for integrated strategies aimed at preserving cardiovascular and 
multi-organ health during intensive anticancer treatment. Further translational studies are warranted 
to define their clinical relevance in patients at high risk of cancer therapy–related cardiac dysfunction. 
Keywords: Cardio-Oncology; GLP1-RA; Breast Cancer; Heart Failure 
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Introduction: Activating PIK3CA mutations occur in ~40% of hormone receptor–positive (HR+)/HER2-
negative breast cancers and drive endocrine resistance. The PI3Kα inhibitor alpelisib, combined with 
fulvestrant, improves progression-free survival (SOLAR-1 trial) but frequently induces hyperglycemia, 
promoting oxidative stress, mitochondrial dysfunction, and inflammatory signaling with increased 
cardiovascular risk. Sodium–glucose cotransporter-2 (SGLT2) inhibitors, such as dapagliflozin, exert 
cardiometabolic benefits beyond glucose lowering. 
Methods: Here, we used human induced pluripotent stem cell–derived cardiomyocytes (hiPSC-CMs) 
cultured under hyperglycemic conditions (25 mM glucose) to model PI3Kα inhibitor–associated 
dysglycemia. Cells were treated with alpelisib (100 nM) and fulvestrant (100 nM), alone or combined, 
± dapagliflozin (1 μM). Viability (MTS assay), mitochondrial membrane potential (ΔΨm, TMRM), 
apoptosis (caspase-3), cardiac injury biomarkers (troponin I, H-FABP), lipid peroxidation (MDA, 4-HNE), 
and inflammasome signaling (NLRP3, MyD88) with cytokine release (IL-1β, IL-18, IL-6, TNF-α, CCL2) 
were assessed. 
Results: Alpelisib, especially with fulvestrant, reduced viability, induced mitochondrial depolarization, 
and increased caspase-3–mediated apoptosis. These effects were associated with elevated MDA and 
4-HNE, increased troponin I and H-FABP release, and activation of NLRP3/MyD88 pathways with 
enhanced pro-inflammatory cytokine secretion. Dapagliflozin significantly attenuated these alterations, 
preserving ΔΨm, reducing apoptosis, limiting oxidative membrane damage, and suppressing 
inflammatory signaling. 
Conclusion: These findings indicate that alpelisib-based therapy under hyperglycemic conditions 
induces cardiometabolic stress in human cardiomyocytes. Dapagliflozin confers direct cardioprotection, 
supporting SGLT2 inhibition as a potential strategy to mitigate cardiovascular toxicity during PI3Kα-
targeted cancer therapy 

Keywords: Cardio-oncology; Gliflozins; Cardiotoxicity; Hyperglycemia. 
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Abstract 

 

Over 50% of treated cancer patients develop mucositis. Both onset and identification of biomarkers 

monitoring mucositis are poorly investigated. Herein we performed microRNA profiling of cell culture 

media of human primary gingival cells treated with four different groups of anticancer drugs. We 

focussed on miR-18b-3p as its release was increased independently from the specific treatment. miR-

18b-3p promoted endothelial cell proliferation and vessels formation in presence of VEGF. 

Mechanistically, RNA-sequencing analysis upon direct uptake of synthetic miR-18b-3p of endothelial 

cells revealed down-regulation of the expression of its target genes, SEMA3G and FOXJ2; thereby 

contributing to increase cell proliferation. A drug-repurposing screening revealed that two of the tested 

compounds strongly impaired the release of miR-18b-3p from spheroids derived from primary 

immortalized gingival cells. Intriguingly, we found that the amount of blood circulating miR-18b-3p was 

significantly higher in two cohorts of radiotherapy-treated head and neck and chemo-immuno treated 

non-small lung cancer patients exhibiting oral mucositis, respectively. This increase was not found in a 

cohort of stereotactic body radiation treated laryngeal cancer patients with no clinical signs of oral 

mucositis. In conclusion, our findings identify miR-18b-3p as a molecular determinant of drug-induced 

oral mucositis which might hold clinical value as circulating biomarker. 

 

Keywords: oral mucositis, microRNA, liquid biopsy, inflammation, chemotherapy, radiotherapy, side 
effects. 
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Trastuzumab Deruxtecan (T-Dxd) in metastatic HER2-positive Breast Cancer: early 
circulating tumor DNA (ctDNA) responses detected by comprehensive genomic profiling
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Overview and purpose:Trastuzumab Deruxtecan (T-Dxd) is the standard second line treatment in ad-
vanced HER2+ breast cancer. However, limited information is available on treatment-associated, dynam-
ic ctDNA changes. Diamond (NCT05919212) is a prospective, single-arm, single-center phase II study 
longitudinally assessing objective clinical responses (ORs; RECIST 1.1) and ctDNA during standard of care 
T-Dxd treatment. Herein, we report an ad-interim unplanned analysis.
Methodology: ctDNA was measured before T-Dxd infusion on the 1st (T0) and 10th (T5) cycles, and 
then at either clinical progression (Tp) or End of Treatment (EoT: toxicity, physician’s choice, or patient 
withdrawal), whichever first. NGS profiling (Illumina TSO500 ctDNA; 523 full coding genes) detected cir-
culating alterations in 18/19 (94.7%) evaluable patients. At provisional data cut-off, clinical progression 
had been recorded in 5 patients (collectively termed progressors), of whom 4 progressing before T5. 
The remaining 13 patients were termed non-progressors. At each timepoint, the following variables/
endpoints were assessed: overall number of mutations and CNVs, mean VAF values (all variants), Tumor 
Mutation Burden (TMB) and Tumor Fraction (TF). Quantitative ctDNA trends during treatment were 
measured by comparing Tp vs T0 (progressors) and T5/EoT vs T0 (non-progressors).
Main Findings: As expected, progression and overall response were associated, although incompletely, 
with ctDNA endpoint increases and decreases, respectively. Interestingly, the absolute number of muta-
tions displayed a trend for decrease in progressors, but VAF values and the number of CNVs increased, 
although non-significantly. Consistent with these findings, listing of top 10 altered genes at T0, T5 and Tp 
(5 patients) revealed that PIK3CA and ERBB2 variants disappeared at T5 to then reappear at Tp. In con-
trast, ESR1 mutations irreversibly disappeared, and MYC, BRCA2, ATM and AR (all CNVs) were enriched 
at Tp. Remarkably, dramatic multiple CN increases and decreases were associated with progression and 
response in 2 and 3 patients, respectively.
Conclusions: T-Dxd restricts in the spectrum of cancer drivers (both SNVs and CNVs) active at baseline. 
Following this ctDNA contraction, tumor escape is mainly driven by newly arising alterations, most no-
tably CNVs. These results may have implications for the assignment of next-line (post-T-Dxd) treatment.

Keywords: HER2-positive metastatic breast cancer, Trastuzumab deruxtecan, ctDNA
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Towards Decentralized Liquid Biopsy: Biosensors for miRNA Detection in Triple-
Negative Breast Cancer 
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Technology, Temple University, Philadelphia, USA 
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Accessing the bloodstream through liquid biopsy provides a real-time, minimally invasive snapshot of tumor 
biology, offering clear advantages over conventional tissue biopsies, which remain costly, invasive, and 
unsuitable for continuous monitoring. Among circulating biomarkers, microRNAs (miRNAs) are particularly 
promising due to their stability in biofluids and their ability to reflect disease dynamics. In triple-negative breast 
cancer (TNBC), an aggressive and highly heterogeneous subtype characterized by limited therapeutic options, 
several dysregulated miRNAs have been associated with tumor initiation, progression, and therapeutic 
response.1,2 Although RT-qPCR and next-generation sequencing provide high analytical accuracy, their 
dependence on centralized infrastructure and complex workflows limits their translation to point-of-care 
settings. In contrast, established rapid diagnostics such as glucometers, pregnancy tests, and COVID-19 antigen 
tests highlight the clinical need for portable, low-cost alternatives. Inspired by this paradigm, my research focuses 
on the development of paper-based electrochemical biosensors as practical tools for liquid biopsy applications, 
with the aim of enabling rapid and minimally invasive cancer diagnostics in decentralized clinical settings. Paper 
is selected as the substrate due to its low cost, intrinsic capillary-driven flow, disposability, and compatibility with 
scalable screen-printed electrode (SPE) fabrication.3 The sensing strategy employs redox-labelled DNA probes 
immobilized on gold-modified SPEs, achieving clinically relevant sensitivity in complex biological matrices. A 
signal-off electrochemical mechanism is used, where target hybridization decreases the electrochemical 
response, enabling straightforward and quantitative detection of cancer-associated biomarkers.4 Given that 
single-biomarker analysis insufficiently captures TNBC heterogeneity, the platform is specifically oriented 
towards miRNA signature profiling, i.e. the simultaneous detection of multiple miRNAs as a biomarker panel, 
providing a more comprehensive and clinically informative molecular readout. As a proof-of-concept, TNBC-
associated circulating miRNA signatures are being investigated through multiplexed electrochemical platforms 
capable of independent and interference-free target detection within a single assay 5, with the potential to 
enhance personalized cancer management and improve patient outcomes. 

Keywords: microRNAs; liquid biopsy; electrochemical biosensors; paper-based; TNBC 
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Background. Metastatic castration-resistant prostate cancer (mCRPC) is a heterogeneous disease 
lacking an optimal patient selection strategy and a validated sequence of therapies. Therefore, there is 
an urgent need to identify liquid biopsy biomarkers to guide treatment choice. Plasma cell-free RNA 
profiling has emerged as a tool to investigate non-invasive biomarkers. In this study, we aimed to 
evaluate a method to capture total RNA content from plasma and to identify liquid biopsy biomarkers 
for mCRPC, including circular RNAs (circRNAs). 
Methods. Plasma samples of 99 mCRPC patients treated with first-line Abiraterone or Enzalutamide 
were collected. Plasma cell-free RNA was purified using miRNeasy Serum/Plasma Advanced Kit. 
Sequencing libraries were generated using SMARTer Stranded Total RNA-Seq Kit v3 - Pico Input 
Mammalian. An average of 70 million reads pairs were sequenced on Novaseq 6000 using 2 X 75 bp 
approach. Gene expression was quantified using featureCounts. circRNA quantification was done using 
CIRI2 and find_circ. Differential expression analysis was performed using DESeq2. 
Results. An average of 51.7% of reads were aligned on human mRNAs, allowing the detection of a mean 
of 15288 coding RNAs. In addition, 439 shortRNAs, 2270 long non-coding RNAs and 3064 circRNAs per 
sample were identified. Differential gene expression analysis was conducted on RNA-Sequencing data 
corrected for prostate-related RNA content, by stratifying patients into long-responder (PFS ⩾ 12 
months) and short-responder (PFS < 12 months) groups. Five circRNAs were significantly overexpressed 
in short-responder patients: circKMT2E, circRMDN3, circPCCB, circZSWIM6, circODF2. Moreover, 
expression levels of HMGB1P10, FCGR2A, CREB3L1, ENTPD5, RHAG, OSBP2 and SOCS2 were 
upregulated in short-responder patients, whereas CLEC4G, FCN3, ZRSR2, CYP2E1, GALNT3, SLC12A9, 
PINX1, TBC1D10A and FEZ1 were upregulated in long-responder patients. 
Conclusions. We found a method to identify plasma non-invasive RNA biomarkers in mCRPC samples, 
retrieving coding and circular RNAs able to stratify patients based on Abiraterone or Enzalutamide 
treatment response.  

Keywords: liquid biopsy, prostate cancer, biomarkers, circRNAs  
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Accessing the bloodstream through liquid biopsy provides a real-time, minimally invasive snapshot of tumor 
biology, offering clear advantages over conventional tissue biopsies, which remain costly, invasive, and 
unsuitable for continuous monitoring. Among circulating biomarkers, microRNAs (miRNAs) are particularly 
promising due to their stability in biofluids and their ability to reflect disease dynamics. In triple-negative breast 
cancer (TNBC), an aggressive and highly heterogeneous subtype characterized by limited therapeutic options, 
several dysregulated miRNAs have been associated with tumor initiation, progression, and therapeutic 
response.1,2 Although RT-qPCR and next-generation sequencing provide high analytical accuracy, their 
dependence on centralized infrastructure and complex workflows limits their translation to point-of-care 
settings. In contrast, established rapid diagnostics such as glucometers, pregnancy tests, and COVID-19 antigen 
tests highlight the clinical need for portable, low-cost alternatives. Inspired by this paradigm, my research focuses 
on the development of paper-based electrochemical biosensors as practical tools for liquid biopsy applications, 
with the aim of enabling rapid and minimally invasive cancer diagnostics in decentralized clinical settings. Paper 
is selected as the substrate due to its low cost, intrinsic capillary-driven flow, disposability, and compatibility with 
scalable screen-printed electrode (SPE) fabrication.3 The sensing strategy employs redox-labelled DNA probes 
immobilized on gold-modified SPEs, achieving clinically relevant sensitivity in complex biological matrices. A 
signal-off electrochemical mechanism is used, where target hybridization decreases the electrochemical 
response, enabling straightforward and quantitative detection of cancer-associated biomarkers.4 Given that 
single-biomarker analysis insufficiently captures TNBC heterogeneity, the platform is specifically oriented 
towards miRNA signature profiling, i.e. the simultaneous detection of multiple miRNAs as a biomarker panel, 
providing a more comprehensive and clinically informative molecular readout. As a proof-of-concept, TNBC-
associated circulating miRNA signatures are being investigated through multiplexed electrochemical platforms 
capable of independent and interference-free target detection within a single assay 5, with the potential to 
enhance personalized cancer management and improve patient outcomes. 
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lacking an optimal patient selection strategy and a validated sequence of therapies. Therefore, there is 
an urgent need to identify liquid biopsy biomarkers to guide treatment choice. Plasma cell-free RNA 
profiling has emerged as a tool to investigate non-invasive biomarkers. In this study, we aimed to 
evaluate a method to capture total RNA content from plasma and to identify liquid biopsy biomarkers 
for mCRPC, including circular RNAs (circRNAs). 
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CIRI2 and find_circ. Differential expression analysis was performed using DESeq2. 
Results. An average of 51.7% of reads were aligned on human mRNAs, allowing the detection of a mean 
of 15288 coding RNAs. In addition, 439 shortRNAs, 2270 long non-coding RNAs and 3064 circRNAs per 
sample were identified. Differential gene expression analysis was conducted on RNA-Sequencing data 
corrected for prostate-related RNA content, by stratifying patients into long-responder (PFS ⩾ 12 
months) and short-responder (PFS < 12 months) groups. Five circRNAs were significantly overexpressed 
in short-responder patients: circKMT2E, circRMDN3, circPCCB, circZSWIM6, circODF2. Moreover, 
expression levels of HMGB1P10, FCGR2A, CREB3L1, ENTPD5, RHAG, OSBP2 and SOCS2 were 
upregulated in short-responder patients, whereas CLEC4G, FCN3, ZRSR2, CYP2E1, GALNT3, SLC12A9, 
PINX1, TBC1D10A and FEZ1 were upregulated in long-responder patients. 
Conclusions. We found a method to identify plasma non-invasive RNA biomarkers in mCRPC samples, 
retrieving coding and circular RNAs able to stratify patients based on Abiraterone or Enzalutamide 
treatment response.  

Keywords: liquid biopsy, prostate cancer, biomarkers, circRNAs  
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Liquid Cytopathology for HER2 Assessment in Metastatic Breast Cancer: Beyond 
Tissue Biopsy  
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c Division of Hematology-Oncology, Weill Cornell Medicine, New York, NY, USA. 
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e Department of Medicine, Division of Hematology and Oncology, Northwestern University Feinberg School 
of Medicine, Chicago, IL 60611, USA. 
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Background: About 15% of breast cancers (BC) are human epidermal growth factor receptor 2 
positive (HER2+), typically determined via tissue biopsy, which has limitations. Liquid biopsy using 
circulating tumor cells (CTCs) enables minimally invasive multi-level molecular analysis. This study 
explores CTCs as a surrogate for tissue biopsy to evaluate HER2 status in BC patients. 

Methods: Blood samples from 318 metastatic BC patients were analyzed using the CellSearch® 
platform to enumerate CTCs and assess HER2 expression. Patients with ≥5 CTCs were included, and 
HER2 status was classified as negative, 2+, or 3+ using ACCEPT software. The CTC-HER2 ratio was 
defined as the number of HER2 2+ and 3+ CTCs divided by total CTCs. Receiver operating 
characteristic (ROC) analysis identified the optimal cutoff correlating CTC HER2 expression with 
tissue HER2 status. 

Results: The study included 143 metastatic breast cancer patients with ≥5 CTCs (22 HER2+ and 121 
HER2−, divided into HER2zero and HER2low). HER2-positive CTCs were frequent in both groups (91% 
vs 96%), but the CTC-HER2 ratio was significantly higher in HER2+ patients (0.30 vs 0.09; p = 
0.00028). No significant difference was observed between HER2zero and HER2low (0.08 vs 0.12; p 
= 0.32), though both were significantly lower than HER2+ cases. As a diagnostic marker, the CTC-
HER2 ratio showed moderate ability to distinguish HER2+ disease (AUC 0.74; optimal cutoff 0.22), 
with specificity as 82.6%a and high negative predictive value (92.6%). Its performance for identifying 
HER2-low disease was weak (AUC 0.56 with cutoff at 0.13, sensitivity 50%, specificity 72.22% and 
negative predictive value 53.06%). 

Conclusion: This proof-of-concept study suggests that a rabo-based assessment of HER2 expression 
on CTCs may capture tumor heterogeneity and correlate with bssue HER2 status, suggesbng a 
potenbal applicabon of liquid cytopathology for molecular markers. Moderate accuracy and low 
HER2-low precision mean more validabon is needed before clinical use. 

Keywords: metastatic breast cancer, liquid biopsy, circulating tumor cells, CTC-HER2ratio.  
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Locoregional Treatment of Bone Metastases in a Lung Cancer Patient: A case Report 
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Abstract 
Background and Clinical Significance: Bone involvement is a common and debilitating manifestation 
of advanced malignancies, with a substantial negative impact on patients’ functional status, quality of 
life, and overall prognosis. Management is primarily palliative and may include several locoregional 
approaches such as radiotherapy, surgical stabilization, cementoplasty, thermal or cryoablation, and 
high-intensity focused ultrasound. Electrochemotherapy (ECT) is an emerging non-thermal ablative 
technique that combines limited invasiveness with short procedural times and a favorable safety 
profile. Case Presentation:  We report the case of a patient with oligometastatic lung cancer 
presenting with a painful rib metastasis refractory to radiotherapy. The patient had previously 
undergone radiotherapy to the right femoral head and the eighth rib, followed by cryoablation 
combined with cementoplasty for the femoral lesion and cryoablation of the rib. At one-year follow-
up after cryoablation combined with bone cementoplasty, computed tomography demonstrated 
progression with the appearance of a new symptomatic rib lesion unresponsive to further 
radiotherapy. Percutaneous ECT was therefore performed under general anesthesia, supplemented 
with an erector spinae plane block. A total of twelve 18-gauge needle electrodes were accurately 
positioned under fluoroscopic guidance. Follow-up imaging at three months showed complete local 
tumor resolution, accompanied by marked and sustained pain relief. Conclusion: This experience 
supports the role of ECT as an effective salvage locoregional treatment option in selected patients 
with bone metastases resistant to conventional therapies. 

Keywords: electrochemotherapy; bone metastases; pain; quality of life 
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life, and overall prognosis. Management is primarily palliative and may include several locoregional 
approaches such as radiotherapy, surgical stabilization, cementoplasty, thermal or cryoablation, and 
high-intensity focused ultrasound. Electrochemotherapy (ECT) is an emerging non-thermal ablative 
technique that combines limited invasiveness with short procedural times and a favorable safety 
profile. Case Presentation:  We report the case of a patient with oligometastatic lung cancer 
presenting with a painful rib metastasis refractory to radiotherapy. The patient had previously 
undergone radiotherapy to the right femoral head and the eighth rib, followed by cryoablation 
combined with cementoplasty for the femoral lesion and cryoablation of the rib. At one-year follow-
up after cryoablation combined with bone cementoplasty, computed tomography demonstrated 
progression with the appearance of a new symptomatic rib lesion unresponsive to further 
radiotherapy. Percutaneous ECT was therefore performed under general anesthesia, supplemented 
with an erector spinae plane block. A total of twelve 18-gauge needle electrodes were accurately 
positioned under fluoroscopic guidance. Follow-up imaging at three months showed complete local 
tumor resolution, accompanied by marked and sustained pain relief. Conclusion: This experience 
supports the role of ECT as an effective salvage locoregional treatment option in selected patients 
with bone metastases resistant to conventional therapies. 
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Sensitivity and specificity of FNAC with ROSE of lung lesions:
a single-center experience on 643 patients

Caterina Verdea, Luca Tarottoa, Salvatore Stiloa, Vittorio Sabatinoa, Francesco Pagninia &
Francesco Fiorea

a National Cancer Institute of Naples, IRCSS, G. Pascale Foundation (Department of Interventional Radiology, 
Naples, Italy)

E-mail: verdecaterina03@gmail.com

Purpose. The purpose of this study was to evaluate sensitivity and specificity of FNAC with ROSE in the 
diagnosis of lung lesions.
Materials and Methods. The study was conducted at the INT of Naples “Foundation Pascale” between 
2013 and 2017. CT, CBCT FNAC was performed on 643 patients, of which 195 subsequently underwent 
surgical resection. Exclusion criteria were: platelet count (< 50,000) and INR (> 1.5). Unenhanced TC 
scans or CBCT were performed pre-biopsy. A 18 G coaxial needle is used and a thinner needle (23-22G) 
is inserted into the lesion (2-3 times, if necessary). FNAC is associated with the extemporaneous exam-
ination (ROSE), which evaluates the adequacy of the sample. Pneumothorax is the most frequent com-
plication but it is asintomatic in most cases and only 7 % of cases requests pleural drainage. No evidence 
of other major complications.
Results or Findings. Comparing surgical cytological and histological samples, positive cytological sam-
ples are neoplastic in 99.3% of cases (152/153) and non-neoplastic in only 0.6% of cases (1/153). The 
sensitivity of FNAC is 86.8%, the positive predictive value 99.3% and the specificity 75%.
Conclusion. FNAC is a reference diagnostic tool in the characterization of lung lesions for the purpose 
of target therapy and immunotherapy. It is an effective procedure with high sensitivity and specificity 
and low complication rate. Extemporaneous testing increases sensitivity, reducing the number of inad-
equate samples and false negatives.

Keywords: Lung cancer, Fnac, biopsy, Rose.
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Expression Profiling of circPVT1_0001821 and circRLF_0006373 in MYC Family-
Amplified Small Cell Lung Cancer  

Vito Fiume1, Doron Tolomeo1, Santina Venuto1, Tommaso Mazza2, Niccolò Liorni2, Alessandro 
Napoli2, Marta Adinolfi2, Lucia Anna Muscarella3, Katarina Andini4, Klaas Kok4, Ajit Kumar 
Sharma5, Anish Thomas5, Flavia Centra3 , Clelia Tiziana Storlazzi1.  
 

1. Department of Biosciences, Biotechnology and Environment, University of Bari Aldo Moro, 
Bari, Italy  
2. Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy  
3. Lung Cancer Research Unit, Fondazione IRCCS “Casa Sollievo della Sofferenza”, San 
Giovanni Rotondo (FG), Italy  
4. Department of Genetics, University Medical Center Groningen, University of Groningen, 
Groningen, Netherlands  
5. National Cancer Institute Bethesda, MD United States  

 

Small cell lung cancer (SCLC) is an aggressive malignancy with limited therapeutic options. SCLC 
frequently exhibits amplification of MYC family oncogenes (MYC, MYCL, and MYCN), which drive 
tumor progression and phenotypic heterogeneity. Notably, MYC is often co-amplified with the PVT1 
locus, while MYCL is co-amplified with the RLF locus. Based on this genomic context, we investigated 
whether circular RNAs derived from PVT1 and RLF loci display preferential expression patterns 
associated with MYC and MYCL amplifications. To this end, expression profiling was performed using 
Ion Torrent sequencing across an extended panel of SCLC cell lines, including MYC-amplified models 
(GLC1DM, GLC2, GLC3, GLC1HSR, H2171, H524S (Suspension), H524A (Adherent), H82, H446, and 
metastatic derivatives RA22#4, RA22#5, RA22#6, RA22#12, RA22#18), MYCL-amplified lines (H510A, 
H2141, H1184, H1963, GLC26, GLC28, H889, H1092, HCC33, COR-L88), MYCN-amplified models 
(GLC8, GLC14, H69), and DMS-273, harboring MYC/MYCL co-amplification. For each sample, RNA 
was analyzed untreated and after RNase treatment, assessing 26 PVT1 circular RNAs (plus 5 linear 
transcripts) and 16 RLF circular RNAs (plus 5 linear transcripts). Subsequently, qPCR validation 
focused on the most abundant circular RNAs, including circPVT1_0001821 (back-splicing of exon 2 
of PVT1) and circRLF_0006373 (back-splicing between exons 2 and 5 of RLF), showing marked 
expression of circPVT1_0001821 predominantly in MYC-amplified cell lines, particularly H524S, 
H524A, and H2171, with detectable levels also in selected MYCL-amplified models (H510A). 
Conversely, circRLF_0006373 showed higher expression in MYCL-amplified cell lines, while also 
being present in a subset of MYC-amplified models (DMS-273 and metastatic lines harboring MYC 
ecDNA). These findings suggest that circPVT1_0001821 and circRLF_0006373 expression may be 
associated with MYC family gene copy number, although not in a strictly exclusive 
manner, highlighting a potentially complex regulatory relationship with MYC/MYCL-driven 
oncogenic programs. Overall, circPVT1_0001821 and circRLF_0006373 may represent promising 
biomarkers and potential molecular players linked to MYC/MYCL driven heterogeneity in SCLC.  

 
Keywords: SCLC, MYC, MYCL, RLF, PVT1, circRNA  
 

Expression Profiling of circPVT1_0001821 and circRLF_0006373 in MYC Family-Amplified 
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Systematic functional annotation of the lung adenocarcinoma miRNome identifies a 
novel miR-92b-3p/NOTCH3 axis driving LUAD progression

Francesca Longo1, Miriam K. Afanga1, Thomas Sirchi1, Mathieu Cochry1, Asad Ali1, Giovanni 
Bertalot2,3, Paolo N. C. Girotti4, Fabrizio Bianchi1

1 Unit of Cancer Biomarkers, Fondazione IRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy
2 Department of Anatomy and Pathological Histology, APSS, Trento, Italy

3 Centre for Medical Sciences (CISMed), University of Trento, Italy
4 Unit of Thoracic Surgery, Fondazione IRCCS Casa Sollievo della Sofferenza, San Giovanni Rotondo, Italy

E-mail: francesca.longo@operapadrepio.it; f.bianchi@operapadrepio.it

Abstract
Non-small cell lung cancer (NSCLC) remains the leading cause of cancer-related mortality worldwide, 
largely due to late-stage diagnosis and therapeutic resistance. MicroRNAs (miRNAs) have emerged as 
effective biomarkers for early detection and treatment stratification, as well as key regulators of onco-
genic pathways controlling proliferation, metastasis, and survival. However, a comprehensive functional 
characterization of miRNAs driving NSCLC progression is still lacking.
To address this gap, we performed a large-scale functional screen using a lentiviral miRNA library (~2,500 
miRNAs) in lung adenocarcinoma (LUAD) cells. Phenotype-driven selection assays were used to evaluate 
proliferation, migration, invasion, chemotherapy resistance and PD-L1 regulation, followed by next-gen-
eration sequencing to identify functionally relevant miRNAs. Candidate miRNAs were integrated with 
transcriptomic data (miRNA-seq and RNA-seq) and clinicopathological information from multiple inde-
pendent cohorts of NSCLC patients (N>500), as well as spatial transcriptomics (ST-seq) from represen-
tative NSCLC samples.
We identified distinct miRNA subsets associated with proliferation, migration, invasion, chemotherapy 
resistance and PD-L1 regulation.  Intriguingly, we identified miR-92b-3p, a relatively understudied mem-
ber of the oncogenic miR-17~92 cluster, which emerged as a driver of LUAD cell migration and invasion. 
Transcriptomic profiling of miR-92b-3p overexpressing (OE) cells revealed activation of the NOTCH3 
signaling axis, which was further validated in human NSCLC by ST-seq. Importantly, both genetic silenc-
ing of NOTCH3 and pharmacological inhibition of NOTCH signaling using the γ-secretase inhibitor DAPT 
significantly reduced invasion of miR-92b-3p_OE LUAD cells.
In conclusion, we provide a systematic functional annotation of the LUAD miRNome and identify a novel 
miR-92b-3p/NOTCH3 axis driving LUAD progression.
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PVT1 and RLF transcripts show secretion in plasma-derived extracellular vesicles
of Small Cell Lung Cancer patients with MYC- and MYCL amplification at onset

Doron Tolomeoa, Lucrezia Calamoa, Vito Fiumea, Amalia Azzaritib, Simona Serratìb, Stefania Tommasic, Debora 
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Small cell lung cancer (SCLC) is a metastatic tumor, lacking targeted therapies. MYC family gene (MYCL, MYCN, 
MYC) amplifications are a key feature of SCLC and may shape transcriptional identity and vulnerabilities. RLF 
and PVT1, respectively, are often coamplified with MYCL and MYC and are involved in chimeras and circular 
RNAs (circRNAs) in cell lines and patients. The aim of our study is to investigate the expression of chimeric and 
circRNAs derived from these genes in MYC- and MYCL-amplified patients at diagnosis and to assess their possi-
ble secretion into plasma-derived extracellular vesicles (EVs), thereby evaluating their potential as biomarkers. 
To this end, RNAs extracted from EVs were examined for PVT1 and RLF transcript expression in tumor biopsies 
from the same patients. We collected 250 and 27 SCLC patients, with clinical data, respectively, from a retro-
spective and prospective cohorts, recruited from nine different hospitals, and investigated paired DNA/RNA 
from tumor biopsies using ddPCR to evaluate the MYC gene family amplification type, and RNA sequencing, 
followed by bioinformatics analyses using tools that detect chimeras (Arriba, FusionCatcher, STAR-fusion) and 
circRNAs (CIRI2, CircExplorer2, CircMiner). The analysis of the whole cohort data, as well as the patient sample 
collection, is ongoing. We successfully identified PVT1 and RLF chimeras and circular RNAs in tumor biopsies 
and validated them using ddPCR. Interestingly, in one prospective case with MYCL amplification and expression 
of the RLF::CSF3R, CSF3R::RLF, BMP8B::RLF chimeras, and hsa_circ_0006373 circRNA, we identified RLF::CSF3R 
and hsa_circ_0006373 in the plasma by ddPCR, indicating their secretion by tumor cells into the plasma. We also 
observed linear PVT1, hsa_circ_0001821 (circPVT1), and MYC secretion in patients’ plasma. In conclusion, de-
tecting PVT1 and RLF transcripts in plasma EVs from SCLC patients suggests a potential role for these transcripts 
as biomarkers in liquid biopsy, particularly in cases with specific MYC family gene amplifications.

Keywords: SCLC, PVT1, RLF, MYC, MYCL.
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The use of autologus blood clots in lung nodules biopsy to reduce the risk of 
pneumothorax: efficacy and safety  

Luca Tarotto a, Salvatore Stilo a,Caterina Verde a ,Vittorio Sabatino a , Francesco Pagnini a &  

Francesco Fiore a 
a National Cancer Institute of Naples, IRCSS, G. Pascale Foundation (Department of Interventional Radiology, 

Naples, Italy) 

E-mail: verdecaterina03@gmail.com  

 

Purpose 

The purpose of this study was to evaluate the efficacy and safety of autologous blood clots in order to 

reduce the risk of pneumothorax in lung biopsies. 

 

Materials and Methods  

It was a study of patients referred for image-guided percutaneous biopsy of lung nodules at our 

hospital from February 2023 to January 2025.  

CT or CBCT-guided biopsy were performed in 67 patients having suspicious lung nodules eligible for 

biopsy. 

Unenhanced TC scans or CBCT were performed pre-biopsy. 

Biopsy was performed using a coaxial system. A 17 Gauge guiding needle was used and an 18-Gauge 

spring-loaded automatic biopsy gun was used to obtain adequate samples.  

About three cc of blood was taken and left to coagulate, at the end of biopsy it was released at the 

transpleural access level. 

The control was performed with CT scans or CBCT post-biopsy and with chest x-ray at four and 24 

hours after the procedure. 

 

Results 

A total of 67 patients underwent image guided lung biopsy using CT or CBCT as image guidance.  

CT guidance was used in 50 cases (74.6%), and CBCT guidance was used in the rest 17 cases (25.4%). 

The autologous clot was released in all patients. Only ten patients (14.9 %) developed pneumothorax 

but nobody required a chest tube. 

 

Conclusion  

The use of autologous blood clots in the lung biopsy is a safe and effective procedure to reduce the 

risk of pneumothorax. 

 

Keywords: Lung cancer, Fnac, biopsy, Rose  
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Attention-based deep learning for automated detection of microbiota in head and 
neck specimens 

Dora Cerbone1, Angela Crispino1, Alessandra Marfella1, Lorenza Carbone1, Silvia Varricchio1, 
Francesco Merolla2, Gennaro Ilardi1 and Stefania Staibano1 

1 Unit of Anatomic Pathology, Department of Advanced Biomedical Sciences, University of Naples "FedericoII", 
Naples, Italy 

2 Department of Medicine and Health Sciences "V. Tiberio", University of Molise, Campobasso, Italy 

E-mail: dora.cerbone@unina.it 

 

The presence of microbiota in head and neck tissues can influence diagnosis and prognosis. However, 
manual evaluation of hematoxylin and eosin (H&E) -stained whole-slide images (WSIs) is subjective 
and time-consuming. This study aimed to develop a weakly supervised deep learning model for the 
automatic detection of microbiota in WSIs. 

A total of 612 histological slides (77 positive and 535 negative), including oral squamous cell 
carcinomas (OSCC) and oral potentially malignant disorders (OPMD), were collected from the 
Pathology Section of the University of Naples “Federico II”. The slides were visually evaluated to 
confirm the presence or absence of microbiota and used as reference labels for training. 

WSIs were first segmented to remove background artifacts and then divided into non-overlapping 
256×256 patches. Feature extraction was performed using a pretrained CONCH encoder. For 
automated analysis, the Clustering-constrained Attention Multiple Instance Learning (CLAM) model 
was applied, assigning a single global label to each WSI while leveraging an attention-based 
mechanism to identify diagnostically relevant regions.  

Attention heatmaps were generated to visualize tissue regions contributing most to the model’s 
predictions and to support the interpretability of the classification process. 

The model achieved a mean validation accuracy of 0.87 and a mean AUC of 0.96, indicating strong 
discriminative performance. High-attention patches corresponded to microbiota-containing regions, 
confirming that the model can localize relevant areas without requiring detailed annotations at patch-
level.  

These results suggest that a weakly supervised deep learning approach can facilitate the automatic 
classification of WSIs based on the presence of microbiota. This approach may represent an effective 
and rapid screening tool, improving diagnostic efficiency, enhancing reproducibility and reducing the 
workload of pathologists in routine clinical practice.  

 

Keywords: Oral Squamous Cell Carcinoma (OSCC), Oral Potentially Malignant Disorders (OPMD), 
Oral Microbiota, Deep Learning  
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Attention-based deep learning for automated detection of microbiota in head and 
neck specimens 

Dora Cerbone1, Angela Crispino1, Alessandra Marfella1, Lorenza Carbone1, Silvia Varricchio1, 
Francesco Merolla2, Gennaro Ilardi1 and Stefania Staibano1 

1 Unit of Anatomic Pathology, Department of Advanced Biomedical Sciences, University of Naples "FedericoII", 
Naples, Italy 

2 Department of Medicine and Health Sciences "V. Tiberio", University of Molise, Campobasso, Italy 

E-mail: dora.cerbone@unina.it 

 

The presence of microbiota in head and neck tissues can influence diagnosis and prognosis. However, 
manual evaluation of hematoxylin and eosin (H&E) -stained whole-slide images (WSIs) is subjective 
and time-consuming. This study aimed to develop a weakly supervised deep learning model for the 
automatic detection of microbiota in WSIs. 

A total of 612 histological slides (77 positive and 535 negative), including oral squamous cell 
carcinomas (OSCC) and oral potentially malignant disorders (OPMD), were collected from the 
Pathology Section of the University of Naples “Federico II”. The slides were visually evaluated to 
confirm the presence or absence of microbiota and used as reference labels for training. 

WSIs were first segmented to remove background artifacts and then divided into non-overlapping 
256×256 patches. Feature extraction was performed using a pretrained CONCH encoder. For 
automated analysis, the Clustering-constrained Attention Multiple Instance Learning (CLAM) model 
was applied, assigning a single global label to each WSI while leveraging an attention-based 
mechanism to identify diagnostically relevant regions.  

Attention heatmaps were generated to visualize tissue regions contributing most to the model’s 
predictions and to support the interpretability of the classification process. 

The model achieved a mean validation accuracy of 0.87 and a mean AUC of 0.96, indicating strong 
discriminative performance. High-attention patches corresponded to microbiota-containing regions, 
confirming that the model can localize relevant areas without requiring detailed annotations at patch-
level.  

These results suggest that a weakly supervised deep learning approach can facilitate the automatic 
classification of WSIs based on the presence of microbiota. This approach may represent an effective 
and rapid screening tool, improving diagnostic efficiency, enhancing reproducibility and reducing the 
workload of pathologists in routine clinical practice.  

 

Keywords: Oral Squamous Cell Carcinoma (OSCC), Oral Potentially Malignant Disorders (OPMD), 
Oral Microbiota, Deep Learning  

Attention-based deep learning for automated detection of microbiota in head
and neck specimens
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Postbiotics and Colorectal Cancer: Mechanistic Mapping of Regulatory Pathways 
within an Integrated Toxicological Framework

Cinzia Zolfanellia, Alessio Di Cianciaa, Vincenzo Laucielloa, Alessio Vagliasindia, Teresa D’Amoreb

a IRCCS CROB, Centro di Riferimento Oncologico della Basilicata, Rionero in Vulture, Italy
b Istituto Superiore di Sanità (ISS), Rome, Italy

The gut microbiota and its metabolic products are increasingly recognized as key modulators of colorec-
tal cancer (CRC). Postbiotics, defined as inanimate microbial cells and/or their components, including 
metabolites (ISAPP definition), such as short-chain fatty acids (SCFAs), have shown anti-inflammatory, 
immunomodulatory and anticancer effects across multiple experimental models. However, their role 
within structured mechanistic frameworks linking molecular events to tumor-relevant outcomes re-
mains insufficiently characterized. In this work, a mechanistic mapping of postbiotic-related effects was 
performed within an integrated toxicological framework, supported by an Adverse Outcome Pathway 
(AOP)-based organization of molecular initiating and key events. The AOP framework was used to rep-
resent the biological cascade leading to adverse outcome, enabling the identification of events and 
the subsequent mapping of postbiotic actions across different biological organization levels. Evidence 
derived from systematic analyses of postbiotics and SCFAs was critically evaluated using a weight-of-ev-
idence approach, considering consistency, biological plausibility and coherence across different models. 
The strength of evidence across key event relationships was assessed to identify mechanistic conver-
gence points and prioritize candidate intervention nodes. SCFAs, particularly butyrate, were consistent-
ly associated with modulation of fundamental regulatory pathways, including inhibition of NF-κB sig-
naling, modulation of MAPK cascades, induction of apoptosis via caspase activation, and activation of 
AMPK-related pathways involved in metabolic regulation and autophagy. This AOP-informed framework 
provides a structured basis for integrating heterogeneous mechanistic evidence, strengthening biolog-
ical plausibility assessment and prioritizing CRC-relevant pathways for future experimental validation.

Keywords: postbiotics, colorectal cancer, adverse outcome pathway, mechanistic evidence
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The role of Akkermansia Muciniphila in the prevention and 

chemo-immunotherapy of H. pylori-associated gastric tumors. 
 

Giuseppe Palma1, Mariacarmela Mauriello1, Davide De Biase2 , Alessandra Fusco3, Giovanna 

Donnarumma4, Antonio Luciano1, Milena Di Lanno 1, Biagio Pucci5, Susan Costantini 5, Rita 

Lombardi1, Francesca Bruzzese1. 
1Experimental Animal Unit -Istituto Nazionale Tumori Fondazione G. Pascale - IRCCS, Naples, Italy. 

2Department of Pharmacy/DIFARMA, University of Salerno, 84084 Fisciano, Salerno, Italy. 
3Department of Life Sciences, Health and Health Professions, Link Campus University, 00165 Rome, Italy. 
4Department of Women’s and Children’s Health and General and Specialist Surgery, University of Campania 

Luigi Vanvitelli, Naples, Italy. 
5Experimental Pharmacology Unit, Istituto Nazionale Tumori Fondazione G. Pascale - IRCCS, Naples, Italy. 

Email corresponding author: giuseppe.palma@istitutotumori.na.it 

This study evaluates Akkermansia muciniphila (AKK) as a next-generation biotherapeutic agent 
against Helicobacter pylori (Hp)-related inflammatory and neoplastic progression. Given the rising 
clinical failure of standard treatments due to antibiotic resistance, there is an urgent need for 
innovative alternatives. Emerging evidence suggests that AKK enrichment acts as a positive 
predictor for immune-checkpoint inhibitor (ICI) efficacy; however, its specific role in the gastric 
tumour microenvironment remains to be fully elucidated. This research addresses this gap by exploring 
the potential of AKK in both preventive and combinatorial therapeutic settings 
We utilized the FVB/N-Tg(Ins1-GAS)1Sbr/J (INS-GAS) mouse model, which spontaneously develops 
gastric adenocarcinoma upon Hp infection. AKK (strain BAA-835) was administered via oral gavage, 
either as a preventive monotherapy or in combination with a chemo-immunotherapy regimen 
consisting of XELOX (Capecitabine + Oxaliplatin) plus -PD-1. Methodological approaches included 
histopathological scoring of gastric lesions and in vitro/in vivo competition, inhibition, and 
displacement assays to characterize the AKK-Hp interaction.  
Our findings demonstrate that AKK significantly inhibits Hp adhesion to target gastric epithelial cells 
through competitive displacement. In the in vivo model, AKK administration provided robust 
protection against infection and significantly delayed the onset of preneoplastic lesions (atrophy 
and metaplasia). Crucially, the integration of AKK into chemo-immunotherapy regimen markedly 
potentiated therapeutic efficacy, suggesting a synergistic remodelling of the tumor immune 
microenvironment. These results place AKK as a safe, non-toxic adjuvant capable of bridging the gap 
between microbiome modulation and oncology.  
Our evidence underscores the dual role of Akkermansia muciniphila as both a preventive barrier 
against Hp-induced carcinogenesis and a potent immunomodulatory enhancer for gastric cancer 
chemo-immunotherapy. These data support the clinical translation of AKK-based strategies, either 
as a standalone prophylactic or as a combinatorial partner to improve outcomes in advanced gastric 
malignancies. 

keywords: Akkermansia muciniphila, Helicobacter pylori, Gastric cancer, Chemo-immunotherapy 

 

The role of Akkermansia Muciniphila in the prevention and chemo-immunotherapy
of H. pylori-associated gastric tumors
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The role of microbiota metabolites on bone remodeling and cancer cells  

Sara Turchetti a, Roberta Frapolli a, Massimo Zucchetti a Marco Candela b, & Claudia Nastasi a 
a Laboratory of Cancer Pharmacology, Department of Experimental Oncology, Istituto di Ricerche 

Farmacologiche Mario Negri IRCCS, Milan, Italy. 
b Unit of Microbiome Science and Biotechnology, Department of Pharmacy and Biotechnology, Università di 

Bologna, Bologna, Italy 

E-mail: claudia.nastasi@marionegri.it  

 
The gut microbiota (GM) plays a fundamental role in health and disease, regulating host physiology 
through the production of several metabolites, which the most abundant are short-chain fatty acids 
(SCFAs) (named after the number of carbon atoms). Increasing evidence show a key role of GM in 
regulating bone remodelling via its metabolites. Thus, it is crucial to elucidate their effect directly on 
bone and mechanism of action in the contest of the bone tumor microenvironment (TME).  
We have investigated the in vitro effect of each SCFA on primary murine osteoclasts and osteoblasts. 
Differentiated osteoclasts (cells responsible of bone resorption) were more sensitive to SCFAs 
treatments, compared to precursors. TRAP staining, a method for detecting osteoclasts, confirmed 
SCFAs-mediated inhibition of osteolytic activity. 
Instead, osteoblasts (cells deputed to mineralize the matrix) were minimally affected by treatments 
with only a strong sensitivity towards C4, confirmed by the Alizarin Red S staining, a histological method 
for measuring calcium release and bone matrix mineralization. 
Additionally, real time qPCR showed that cell-type markers were not affected by treatments while the 
histone deacetylase (HDAC) inhibition assays suggested that the mechanism of action is primarily 
epigenetic for some but not all SCFA.  
To check the possible direct effect of these metabolites upon cancer cells, we used murine and human 
cancer cell lines as in vitro models for primary and secondary tumors affecting the bone. We observed 
a different sensitivity to each individual metabolite, in terms of a reduced cell proliferation and 
induction of apoptosis. 
These findings suggest that specific SCFAs in the TME may be exploited to inhibit osteolysis and cancer 
cells proliferation while preserving the mineralization. These observations indicate that SCFAs could be 
promising candidates for supportive adjuvant therapeutic interventions paired with first-line treatment 
of primary and secondary bone tumors and possibly exploited in other bone diseases.  
 

Keywords: Microbiota, Bone cancer, Tumor microenvironment. 
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 Untreatable Pelvic Pain in A Young Woman for Aneurysmal Bone Cyst: A 
Description of a Rapid Solution with a Selective Embolization  
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 Abstract  
Introduction: Aneurysmal bone cyst (ABC) is a benign, rare, highly vascularized, and relapsed tumor. It 
has a locally aggressive behavior characterized by rapid growth. Surgical resection is considered the 
first-choice treatment for ABC. However, as pelvic lesions are complex to manage surgically, other less 
invasive treatments have been introduced, such as selective arterial embolization (SAE). In this work 
we expose a case of ABC with in-depth analysis of the diagnostic process, the percutaneous 
treatment, and the clinical and radiographic results.  

Case presentation: A young, 20-year-old woman in good health comes to visit for persistent pain in 
the left groin, which began over 1 year ago and has increased in recent months, constantly, with algo-
functional limitation to active and passive mobilization of the non-responsive left hip to 
pharmacological treatment. Instrumental tests are performed for further diagnostic analysis of the 
reported symptoms. The MRI of the pelvis shows a voluminous osteo-destructive formation (DT max 8 
cm), with serum-blood content and contextual fluid-fluid levels, affecting the left ilio-pubic branch, 
compatible with an ABC lesion. The patient underwent SAE as primary treatment, without showing 
any peri- and post-procedural complications. In the subsequent clinical and instrumental checks, the 
progressive and slow volumetric reduction of the lesion is observed, with the appearance of a 
periosteal calcification component. The patient reports a progressive decrease in painful symptoms 
and a return to physical activity. Conclusion: In this case report, we expose the effectiveness of SAE as 
a first-choice treatment in patients with ABC of the pelvis, a complex site to treat surgically. This 
procedure guaranteed the complete resolution of the painful symptoms with the absence of peri- and 
post-procedural complications. 

Keywords: Cyst; Bone; Aneurysmal; Embolization; CT; Arteriography; Pelvis; MRI; SAE. 
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The gut microbiota (GM) plays a fundamental role in health and disease, regulating host physiology 
through the production of several metabolites, which the most abundant are short-chain fatty acids 
(SCFAs) (named after the number of carbon atoms). Increasing evidence show a key role of GM in 
regulating bone remodelling via its metabolites. Thus, it is crucial to elucidate their effect directly on 
bone and mechanism of action in the contest of the bone tumor microenvironment (TME).  
We have investigated the in vitro effect of each SCFA on primary murine osteoclasts and osteoblasts. 
Differentiated osteoclasts (cells responsible of bone resorption) were more sensitive to SCFAs 
treatments, compared to precursors. TRAP staining, a method for detecting osteoclasts, confirmed 
SCFAs-mediated inhibition of osteolytic activity. 
Instead, osteoblasts (cells deputed to mineralize the matrix) were minimally affected by treatments 
with only a strong sensitivity towards C4, confirmed by the Alizarin Red S staining, a histological method 
for measuring calcium release and bone matrix mineralization. 
Additionally, real time qPCR showed that cell-type markers were not affected by treatments while the 
histone deacetylase (HDAC) inhibition assays suggested that the mechanism of action is primarily 
epigenetic for some but not all SCFA.  
To check the possible direct effect of these metabolites upon cancer cells, we used murine and human 
cancer cell lines as in vitro models for primary and secondary tumors affecting the bone. We observed 
a different sensitivity to each individual metabolite, in terms of a reduced cell proliferation and 
induction of apoptosis. 
These findings suggest that specific SCFAs in the TME may be exploited to inhibit osteolysis and cancer 
cells proliferation while preserving the mineralization. These observations indicate that SCFAs could be 
promising candidates for supportive adjuvant therapeutic interventions paired with first-line treatment 
of primary and secondary bone tumors and possibly exploited in other bone diseases.  
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 Abstract  
Introduction: Aneurysmal bone cyst (ABC) is a benign, rare, highly vascularized, and relapsed tumor. It 
has a locally aggressive behavior characterized by rapid growth. Surgical resection is considered the 
first-choice treatment for ABC. However, as pelvic lesions are complex to manage surgically, other less 
invasive treatments have been introduced, such as selective arterial embolization (SAE). In this work 
we expose a case of ABC with in-depth analysis of the diagnostic process, the percutaneous 
treatment, and the clinical and radiographic results.  

Case presentation: A young, 20-year-old woman in good health comes to visit for persistent pain in 
the left groin, which began over 1 year ago and has increased in recent months, constantly, with algo-
functional limitation to active and passive mobilization of the non-responsive left hip to 
pharmacological treatment. Instrumental tests are performed for further diagnostic analysis of the 
reported symptoms. The MRI of the pelvis shows a voluminous osteo-destructive formation (DT max 8 
cm), with serum-blood content and contextual fluid-fluid levels, affecting the left ilio-pubic branch, 
compatible with an ABC lesion. The patient underwent SAE as primary treatment, without showing 
any peri- and post-procedural complications. In the subsequent clinical and instrumental checks, the 
progressive and slow volumetric reduction of the lesion is observed, with the appearance of a 
periosteal calcification component. The patient reports a progressive decrease in painful symptoms 
and a return to physical activity. Conclusion: In this case report, we expose the effectiveness of SAE as 
a first-choice treatment in patients with ABC of the pelvis, a complex site to treat surgically. This 
procedure guaranteed the complete resolution of the painful symptoms with the absence of peri- and 
post-procedural complications. 
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Digitalization strategies for clinical care pathways and biobanking of biological 
samples for the management of patients with hereditary gastrointestinal, breast,

and uro-gynecological cancers
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Overview: Hereditary cancers including gastrointestinal, breast and urogynecological carcinoma are 
linked to pathogenic or likely pathogenic (P/LP) variants. They represent 5–10% of all cases. Although 
the impact of genetics is well known, the incomplete penetrance and the highly variable expressivity 
suggest that non-genetic and modifiable factors, such as lifestyle, obesity, metabolic syndrome, psycho-
logical, and socioeconomic factors, may influence risk and tumor progression. In this context, the dig-
italization of clinical pathways, the biobanking of biological samples and the multi-omics translational 
research can be integrated to identify specific risk profiles and to develop tailored cancer prevention 
programs.
Purpose: TEF-CARE is a single-center prospective study (Ethical Committee Protocol ID17/25) with an 
expected sample size of 300 individuals. It has been designed by the collaboration among profession-
als from the multidisciplinary oncologic group (GOM) of hereditary cancers, the Institutional Bio Bank 
(BBI), molecular biologists and IT experts from Istituto Nazionale Tumori – IRCCS Fondazione G. Pascale 
(Naples). The primary objective is to implement a structured model of care for high-risk individuals and 
promote translational research to identify specific risk profiles by an eco-system approach.
Methodology: The operational work flow includes i) the creation of a section dedicated to hereditary-
cancer care within the digital platform of the ROC (Rete Oncologica Campana) supporting the clinical 
activities of GOM, ii) the collection and biobanking of biological samples (blood, urine, stool, tissues), iii) 
multi-omics analyses for the identification of diagnostic and prognostic biomarkers, iv) the integration 
of clinical, genetic and multi-omics data.
Main findings: This pilot project represents a highly innovative model for cancer care, capable of syn-
ergistically integrating digital healthcare and multi-omics translational research for tailored cancer pre-
vention. The digitalization of the care pathway on ROC platform and the validation of the operational 
workflow may provide a suitable model for the scale-up at regional/national level.

Keywords: hereditary cancers, biobanking, omics, model of care
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What makes Regional Oncology Networks effective? 
Multiple organizational pathways to performance                 

in CCCN and Hub & Spoke models 
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Regional Oncology Networks (RONs) address the complex clinical, organizational and social challenges 
of cancer care. However, their performance remains difficult to evaluate because it derives from 
multiple interacting dimensions rather than isolated factors. Accordingly, this study develops a 
multilevel configurational framework to examine how organizational and governance conditions shape 
performance in Italian RONs. 
The research combines three methodological steps. First, drawing on Provan and Milward’s multilevel 
framework of network performance, the study aimed to identify stakeholder-driven dimensions of 
performance without adopting a normative definition. Principal Component Analysis (PCA) and 
Exploratory Factor Analysis (EFA) were applied to survey data from 378 institutional actors, healthcare 
professionals and citizens to identify latent performance dimensions. Results reveal a mix of 
performance aspects, including equity of access, patient-centeredness, multidisciplinary collaboration, 
public accountability and resource governance, reflecting the coexistence of New Public Management 
and New Public Governance logics. 
Second, 154 indicators from the AGENAS Observatory for the Monitoring of Regional Oncology 
Networks were operationalized into eight antecedent network conditions (structural, functional and 
contextual) and 12 performance outcomes. Pragmatically, preference-based weights were estimated 
through a Plackett–Luce ranking model using 1,084 dimension-level rankings from 336 respondents. 
Third, fuzzy-set Qualitative Comparative Analysis (fsQCA) was employed to identify (equifinal) 
configurational pathways associated with high and low performance outcomes. High-quality care 
pathways emerge from both Hub & Spoke configurations with strong stability and CCCN configurations 
characterized by strong coordination mechanisms. In contrast, poorly organized care pathways result 
from weak steering and system instability. Interestingly, strong professional networks are associated 
with CCCN configurations characterized by small network size with strong coordination mechanisms, 
whereas weak professional networks tend to emerge in less cohesive structures. Not surprisingly, 
organizational legitimacy arises through multiple pathways across both governance models, in mature 
and highly formalized networks.  
Overall, RON performance is configurational and context-dependent. Both CCCN and Hub & Spoke 
models can achieve high performance when supported by coherent coordination mechanisms, 
emphasizing the need for cohesive organizational structures, integration capabilities, and appropriate 
contextual conditions in the governance of healthcare networks. 
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Regional Oncology Networks (RONs) address the complex clinical, organizational and social challenges 
of cancer care. However, their performance remains difficult to evaluate because it derives from 
multiple interacting dimensions rather than isolated factors. Accordingly, this study develops a 
multilevel configurational framework to examine how organizational and governance conditions shape 
performance in Italian RONs. 
The research combines three methodological steps. First, drawing on Provan and Milward’s multilevel 
framework of network performance, the study aimed to identify stakeholder-driven dimensions of 
performance without adopting a normative definition. Principal Component Analysis (PCA) and 
Exploratory Factor Analysis (EFA) were applied to survey data from 378 institutional actors, healthcare 
professionals and citizens to identify latent performance dimensions. Results reveal a mix of 
performance aspects, including equity of access, patient-centeredness, multidisciplinary collaboration, 
public accountability and resource governance, reflecting the coexistence of New Public Management 
and New Public Governance logics. 
Second, 154 indicators from the AGENAS Observatory for the Monitoring of Regional Oncology 
Networks were operationalized into eight antecedent network conditions (structural, functional and 
contextual) and 12 performance outcomes. Pragmatically, preference-based weights were estimated 
through a Plackett–Luce ranking model using 1,084 dimension-level rankings from 336 respondents. 
Third, fuzzy-set Qualitative Comparative Analysis (fsQCA) was employed to identify (equifinal) 
configurational pathways associated with high and low performance outcomes. High-quality care 
pathways emerge from both Hub & Spoke configurations with strong stability and CCCN configurations 
characterized by strong coordination mechanisms. In contrast, poorly organized care pathways result 
from weak steering and system instability. Interestingly, strong professional networks are associated 
with CCCN configurations characterized by small network size with strong coordination mechanisms, 
whereas weak professional networks tend to emerge in less cohesive structures. Not surprisingly, 
organizational legitimacy arises through multiple pathways across both governance models, in mature 
and highly formalized networks.  
Overall, RON performance is configurational and context-dependent. Both CCCN and Hub & Spoke 
models can achieve high performance when supported by coherent coordination mechanisms, 
emphasizing the need for cohesive organizational structures, integration capabilities, and appropriate 
contextual conditions in the governance of healthcare networks. 

What makes Regional Oncology Networks effective?
Multiple organizational pathways to performance in CCCN and Hub & Spoke models
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Colorectal cancer (CRC) remains a major global health challenge, with fewer than 20% of patients with 
metastatic CRC (mCRC) surviving beyond 5 years. Anti-EGFR monoclonal antibodies (MoAbs), such as 
cetuximab or panitumumab (PAN), combined with chemotherapy, represent a standard treatment 
option for patients with RAS/BRAF wild type (wt) mCRC. However, their clinical efficacy is limited by 
intrinsic and acquired resistance mechanisms. Here, we investigated a novel therapeutic strategy based 
on the repurposing of valproic acid (VPA), an anticonvulsant agent with histone deacetylase inhibitor 
and anticancer properties, in combination with anti-EGFR MoAbs, with or without irinotecan (IRI)-based 
chemotherapy, in preclinical CRC models. Using a panel of RAS/BRAF wt CRC cell lines with different 
sensitivity to ant-EGFR therapy, including intrinsically and acquired resistant models, we evaluated the 
antitumor activity of the VPA/PAN through clonogenic assays, apoptosis analyses, three-dimensional 
spheroid assays, and western blot evaluation of key signalling proteins. The combination of VPA and 
PAN with or without IRI, induced synergistic antiproliferative and pro-apoptotic effects across all tested 
cell lines, including PAN-acquired resistant models. Mechanistically, combined treatment markedly 
inhibited EGFR downstream signaling pathways, including pMEK, pMAPK and pAKT, and prevented the 
adaptive reactivation of downstream effectors. Moreover, pre-treatment with VPA enhanced PAN-
mediated inhibition of spheroid growth compared with single-agent or concomitant treatments in both 
sensitive and intrinsically resistant models. Notably, VPA/PAN co-treatment limited the survival of drug-
tolerant persister (DTP) cells and delayed the emergence of resistant clones following treatment 
withdrawal. Based on these findings, we launched the randomized phase II VICTORIA trial evaluating 
IRI/PAN with or without VPA in RAS/BRAF ctDNA wt mCRC patients in a third-line rechallenge setting. 
Overall, these data support a promising therapeutic strategy for the management of RAS/BRAF wt 
mCRC and suggest that VPA-based combinations may enhance anti-EGFR efficacy and extend the 
continuum of care in later treatment lines. 
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Non-Small Cell Lung Cancer (NSCLC) is the leading cause of cancer-related mortality worldwide, and 
resistance to immune checkpoint inhibitors (ICIs) severely limits durable responses. Identifying 
molecular determinants of resistance is essential to reveal therapeutic vulnerabilities and improve 
patient stratification.  

For this purpose, we established a panel of NSCLC models from 14 patients showing distinct ICI 
responses: primary resistance (n=6), secondary resistance (n=4), and Hyperprogressive Disease (HPD) 
(n=4). For one HPD patient, paired tumor samples were collected at baseline (ADK-17) and at HPD (ADK-
18). Molecular characterization of the patient-derived cell lines revealed reduced epithelial marker 
expression (CDH1/3, CLDN7, CRB3) and increased mesenchymal and extracellular matrix remodeling 
genes (VIM, COL1A2, HTRA1, MMPs) in ICI-resistant models, alongside upregulation of the pro-tumoral 
genes IL-6, DUSP6, and RGS4. Building on prior work demonstrating a more aggressive phenotype in 
ADK-18 vs ADK-17, with enrichment of IL-6 signaling and inflammation-related genes (Angelicola et al., 
J Transl Med, 23(1):2, 2025), we now confirmed increased IL-6 secretion in ADK-18 vs ADK-17 (p<0.001). 
Consistent with a pro-tumorigenic role, IL-6 stimulated ADK-17 3D-colony formation. Interestingly, 
short-term IFN-γ treatment, used as a surrogate for ICI therapy, induced IL-6 secretion in ADK-18 cells, 
but not in ADK-17. Nonetheless, prolonged IFN-γ exposure in ADK-17 selected an aggressive cell culture 
which partially recapitulated the ADK-18 phenotype (Angelicola et al., 2025), and showed increased IL-
6 secretion (p<0.05 vs control). By single-cell RNA-seq, this cell population also showed enrichment of 
inflammatory and IL-6-, DUSPs- and β-catenin-related gene programs. Consistently, DUSP1/6 and β-
catenin pharmacological inhibition significantly reduced ADK-18 3D-colony formation, corroborating 
findings from a syngeneic murine model in which we demonstrated that β-catenin drives ICI-induced 
tumor growth acceleration in vivo.  

Altogether, our patient-derived platform enables dissection of ICI resistance mechanisms, and 
contributed to identify IL-6, DUSPs, and β-catenin pathways as possible key vulnerabilities in HPD, 
supporting their potential as predictive biomarkers and therapeutic targets in NSCLC. 
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Colorectal cancer (CRC) remains a major global health challenge, with fewer than 20% of patients with 
metastatic CRC (mCRC) surviving beyond 5 years. Anti-EGFR monoclonal antibodies (MoAbs), such as 
cetuximab or panitumumab (PAN), combined with chemotherapy, represent a standard treatment 
option for patients with RAS/BRAF wild type (wt) mCRC. However, their clinical efficacy is limited by 
intrinsic and acquired resistance mechanisms. Here, we investigated a novel therapeutic strategy based 
on the repurposing of valproic acid (VPA), an anticonvulsant agent with histone deacetylase inhibitor 
and anticancer properties, in combination with anti-EGFR MoAbs, with or without irinotecan (IRI)-based 
chemotherapy, in preclinical CRC models. Using a panel of RAS/BRAF wt CRC cell lines with different 
sensitivity to ant-EGFR therapy, including intrinsically and acquired resistant models, we evaluated the 
antitumor activity of the VPA/PAN through clonogenic assays, apoptosis analyses, three-dimensional 
spheroid assays, and western blot evaluation of key signalling proteins. The combination of VPA and 
PAN with or without IRI, induced synergistic antiproliferative and pro-apoptotic effects across all tested 
cell lines, including PAN-acquired resistant models. Mechanistically, combined treatment markedly 
inhibited EGFR downstream signaling pathways, including pMEK, pMAPK and pAKT, and prevented the 
adaptive reactivation of downstream effectors. Moreover, pre-treatment with VPA enhanced PAN-
mediated inhibition of spheroid growth compared with single-agent or concomitant treatments in both 
sensitive and intrinsically resistant models. Notably, VPA/PAN co-treatment limited the survival of drug-
tolerant persister (DTP) cells and delayed the emergence of resistant clones following treatment 
withdrawal. Based on these findings, we launched the randomized phase II VICTORIA trial evaluating 
IRI/PAN with or without VPA in RAS/BRAF ctDNA wt mCRC patients in a third-line rechallenge setting. 
Overall, these data support a promising therapeutic strategy for the management of RAS/BRAF wt 
mCRC and suggest that VPA-based combinations may enhance anti-EGFR efficacy and extend the 
continuum of care in later treatment lines. 
 
Keywords: Metastatic colorectal cancer, Anti-EGFR resistance, valproic acid  

POSTER SESSION 2 – Tumor Evolution and Resistance to Therapies
 
 

11th ACC Annual Meeting  Napoli, 10 – 12 September 2026 

  

Patient-derived NSCLC models implicate IL-6, DUSPs, and β-catenin as potential 
vulnerabilities in ICI resistance and Hyperprogressive Disease  

Stefania Angelicola a *, Ilaria Candida Chillico b *, Damiano Pistone c, d, Mariateresa Frascino c, 
Niccolò Leandro Alessio b, e, Maria Sofia Semprini f, Olga Maria Pittino f, Andrea Ardizzoni a, f, Pier-

Luigi Lollini a, f, Paolo Pedrazzoli b, e, Francesco Agustoni b, e, Francesco Gelsomino a & Arianna 
Palladini b, c 

a IRCCS Azienda Ospedaliero-Universitaria di Bologna, Italy; 
b Unità Operativa di Oncologia, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 

c Department of Molecular Medicine, University of Pavia, Italy; 
d Unit of Radiology, IRCCS Fondazione Policlinico San Matteo, Pavia, Italy; 

e Department of Internal Medicine and Medical Therapy, University of Pavia, Italy;  
f Department of Medical and Surgical Sciences (DIMEC), University of Bologna, Italy; 

* Contributed equally 

E-mail: stefania.angelicola2@unibo.it ; ilariacandida.chillico01@universitadipavia.it ; 
arianna.palladini@unipv.it.   

Non-Small Cell Lung Cancer (NSCLC) is the leading cause of cancer-related mortality worldwide, and 
resistance to immune checkpoint inhibitors (ICIs) severely limits durable responses. Identifying 
molecular determinants of resistance is essential to reveal therapeutic vulnerabilities and improve 
patient stratification.  

For this purpose, we established a panel of NSCLC models from 14 patients showing distinct ICI 
responses: primary resistance (n=6), secondary resistance (n=4), and Hyperprogressive Disease (HPD) 
(n=4). For one HPD patient, paired tumor samples were collected at baseline (ADK-17) and at HPD (ADK-
18). Molecular characterization of the patient-derived cell lines revealed reduced epithelial marker 
expression (CDH1/3, CLDN7, CRB3) and increased mesenchymal and extracellular matrix remodeling 
genes (VIM, COL1A2, HTRA1, MMPs) in ICI-resistant models, alongside upregulation of the pro-tumoral 
genes IL-6, DUSP6, and RGS4. Building on prior work demonstrating a more aggressive phenotype in 
ADK-18 vs ADK-17, with enrichment of IL-6 signaling and inflammation-related genes (Angelicola et al., 
J Transl Med, 23(1):2, 2025), we now confirmed increased IL-6 secretion in ADK-18 vs ADK-17 (p<0.001). 
Consistent with a pro-tumorigenic role, IL-6 stimulated ADK-17 3D-colony formation. Interestingly, 
short-term IFN-γ treatment, used as a surrogate for ICI therapy, induced IL-6 secretion in ADK-18 cells, 
but not in ADK-17. Nonetheless, prolonged IFN-γ exposure in ADK-17 selected an aggressive cell culture 
which partially recapitulated the ADK-18 phenotype (Angelicola et al., 2025), and showed increased IL-
6 secretion (p<0.05 vs control). By single-cell RNA-seq, this cell population also showed enrichment of 
inflammatory and IL-6-, DUSPs- and β-catenin-related gene programs. Consistently, DUSP1/6 and β-
catenin pharmacological inhibition significantly reduced ADK-18 3D-colony formation, corroborating 
findings from a syngeneic murine model in which we demonstrated that β-catenin drives ICI-induced 
tumor growth acceleration in vivo.  

Altogether, our patient-derived platform enables dissection of ICI resistance mechanisms, and 
contributed to identify IL-6, DUSPs, and β-catenin pathways as possible key vulnerabilities in HPD, 
supporting their potential as predictive biomarkers and therapeutic targets in NSCLC. 
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Head and neck squamous cell carcinoma (HNSCC) is a highly aggressive malignancy, characterized by 
frequent recurrence, metastasis, and therapeutic resistance. Current treatment strategies include the 
cisplatin–cetuximab (CDDP/CTX) regimen and, more recently, immune checkpoint inhibitors such as 
pembrolizumab and nivolumab. Nevertheless, resistance to therapy and immune evasion remain major 
clinical challenges. Emerging evidence identifies chronic stress as a driver of tumor progression and 
immune evasion through catecholamine-mediated activation of β2-adrenergic receptors (β2-ARs), 
highlighting this pathway as a promising therapeutic target in HNSCC.  
To exploit this vulnerability, this study investigated the potential of repurposing propranolol (PRO), a 
clinically approved non-selective β-blocker, to enhance the efficacy of CDDP/CTX in HNSCC models 
under stress conditions. 
PRO significantly increased the antitumor effects of CDDP/CTX, reducing colony formation and 3D 
microtissue viability. It accelerated apoptosis and DNA damage, as evidenced by elevated Caspase 3/7 
activity, Annexin V expression, and γH2AX foci. Mechanistically, β2 adrenergic blockade suppressed 
pro-survival pathways and triggered the Unfolded Protein Response, a key regulator of Immunogenic 
Cell Death. In orthotopic xenograft model, the PRO/CDDP/CTX combination yielded a synergistic 
inhibition of tumor growth, associated with a significant reduction in circulating catecholamine levels. 
Proteomic analyses of tumor tissue validated the in vitro findings and further revealed a broader 
molecular reprogramming characterized by upregulation of IFNγ/STAT1-mediated immune activation 
networks and downregulation of pathways associatied with chemoresistance and immune escape 
including Warburg metabolism, Hippo, 14-3-3, ID1, and DYRK1A signaling. To test whether this 
approach could reverse stress-induced immunosuppression, the combination was evaluated in 3D co-
cultures of HNSCC cells and Jurkat T lymphocytes. Notably, PRO significantly enhanced pembrolizumab-
mediated antitumor immune responses, restoring T-cell activity.  
Collectively, these findings identify propranolol as a safe, low-cost, and rapidly translatable therapeutic 
strategy capable of enhancing the efficacy of currently available treatments, overcoming therapy 
resistance, and improving antitumor immune responses in HNSCC. 
 
Keywords: Head and neck squamous cell carcinoma, Chronic Stress, Resistance to therapy, Drug 
repurposing. 
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Background: Immune checkpoint inhibitors (ICIs) have transformed the treatment of solid tumors, but 
durable benefit is limited to a subset of patients. The gut microbiota is a major regulator of antitumor 
immunity, and systemic antibiotic therapy (ABT), frequently used in oncology, may disrupt microbial 
homeostasis. Observational studies suggest that ABT may negatively affect ICI efficacy, although 
available evidence remains inconsistent. Methods: We conducted a systematic review and meta-
analysis according to PRISMA 2020 guidelines. PubMed, Scopus, and EMBASE were searched for studies 
published between 2018 and 2025 evaluating the association between ABT exposure and time-to-event 
outcomes in patients with solid tumors treated with ICIs. Eligible studies had to clearly define the ABT 
exposure window. Random-effects models were used as the primary analytical approach. A sensitivity 
analysis was performed in non–small cell lung cancer (NSCLC). Results: Fifteen studies involving 52,489 
patients were included. ABT exposure was associated with worse overall survival (OS) (random-effects 
HR 1.16, 95% CI 1.03–1.29) and progression-free survival (PFS) (random-effects HR 1.11, 95% CI 0.95–
1.27), suggesting an increased risk of death and disease progression compared with no ABT exposure. 
In the NSCLC sensitivity analysis, ABT remained associated with poorer PFS and, after accounting for 
heterogeneity, with significantly reduced OS, supporting the robustness of the association. Conclusions: 
ABT administered near the time of ICI treatment is associated with clinically meaningful worsening of 
survival outcomes across solid tumors, consistent with microbiome-mediated impairment of 
immunotherapy efficacy. These findings support cautious antibiotic stewardship in patients receiving 
ICIs and highlight the need for prospective studies integrating microbiome profiling and standardized 
ABT exposure assessment. 
 

Keywords: antibiotic therapy; gut microbiota; immune checkpoint inhibitors; meta-analysis; non-
small cell lung cancer. 
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frequent recurrence, metastasis, and therapeutic resistance. Current treatment strategies include the 
cisplatin–cetuximab (CDDP/CTX) regimen and, more recently, immune checkpoint inhibitors such as 
pembrolizumab and nivolumab. Nevertheless, resistance to therapy and immune evasion remain major 
clinical challenges. Emerging evidence identifies chronic stress as a driver of tumor progression and 
immune evasion through catecholamine-mediated activation of β2-adrenergic receptors (β2-ARs), 
highlighting this pathway as a promising therapeutic target in HNSCC.  
To exploit this vulnerability, this study investigated the potential of repurposing propranolol (PRO), a 
clinically approved non-selective β-blocker, to enhance the efficacy of CDDP/CTX in HNSCC models 
under stress conditions. 
PRO significantly increased the antitumor effects of CDDP/CTX, reducing colony formation and 3D 
microtissue viability. It accelerated apoptosis and DNA damage, as evidenced by elevated Caspase 3/7 
activity, Annexin V expression, and γH2AX foci. Mechanistically, β2 adrenergic blockade suppressed 
pro-survival pathways and triggered the Unfolded Protein Response, a key regulator of Immunogenic 
Cell Death. In orthotopic xenograft model, the PRO/CDDP/CTX combination yielded a synergistic 
inhibition of tumor growth, associated with a significant reduction in circulating catecholamine levels. 
Proteomic analyses of tumor tissue validated the in vitro findings and further revealed a broader 
molecular reprogramming characterized by upregulation of IFNγ/STAT1-mediated immune activation 
networks and downregulation of pathways associatied with chemoresistance and immune escape 
including Warburg metabolism, Hippo, 14-3-3, ID1, and DYRK1A signaling. To test whether this 
approach could reverse stress-induced immunosuppression, the combination was evaluated in 3D co-
cultures of HNSCC cells and Jurkat T lymphocytes. Notably, PRO significantly enhanced pembrolizumab-
mediated antitumor immune responses, restoring T-cell activity.  
Collectively, these findings identify propranolol as a safe, low-cost, and rapidly translatable therapeutic 
strategy capable of enhancing the efficacy of currently available treatments, overcoming therapy 
resistance, and improving antitumor immune responses in HNSCC. 
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Background: Immune checkpoint inhibitors (ICIs) have transformed the treatment of solid tumors, but 
durable benefit is limited to a subset of patients. The gut microbiota is a major regulator of antitumor 
immunity, and systemic antibiotic therapy (ABT), frequently used in oncology, may disrupt microbial 
homeostasis. Observational studies suggest that ABT may negatively affect ICI efficacy, although 
available evidence remains inconsistent. Methods: We conducted a systematic review and meta-
analysis according to PRISMA 2020 guidelines. PubMed, Scopus, and EMBASE were searched for studies 
published between 2018 and 2025 evaluating the association between ABT exposure and time-to-event 
outcomes in patients with solid tumors treated with ICIs. Eligible studies had to clearly define the ABT 
exposure window. Random-effects models were used as the primary analytical approach. A sensitivity 
analysis was performed in non–small cell lung cancer (NSCLC). Results: Fifteen studies involving 52,489 
patients were included. ABT exposure was associated with worse overall survival (OS) (random-effects 
HR 1.16, 95% CI 1.03–1.29) and progression-free survival (PFS) (random-effects HR 1.11, 95% CI 0.95–
1.27), suggesting an increased risk of death and disease progression compared with no ABT exposure. 
In the NSCLC sensitivity analysis, ABT remained associated with poorer PFS and, after accounting for 
heterogeneity, with significantly reduced OS, supporting the robustness of the association. Conclusions: 
ABT administered near the time of ICI treatment is associated with clinically meaningful worsening of 
survival outcomes across solid tumors, consistent with microbiome-mediated impairment of 
immunotherapy efficacy. These findings support cautious antibiotic stewardship in patients receiving 
ICIs and highlight the need for prospective studies integrating microbiome profiling and standardized 
ABT exposure assessment. 
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Testing high grade serous tubo-ovarian cancer patient response to neoadjuvant
chemotherapy by ex vivo bioreactor-based tissue culture
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High-grade serous tubo-ovarian cancer (HGSOC) poses significant treatment challenges, with 30% of 
patients poorly responding to standard carboplatin/paclitaxel neoadjuvant chemotherapy (NACT) and 
no specific biomarkers determining response before administration. Here we aim to develop an ex vivo 
culture platform for predicting NACT response.
U-Cup perfusion-based bioreactor was optimized to culture patient-derived primary and metastatic 
specimens, demonstrating perfusion better preserves cancer cell viability and proliferation. For the 
proof of principle we used upfront surgery specimens which allow easier retrieval of sufficient material 
for culture establishment. Genetic analysis confirmed the retention of tumor-specific driver mutations 
in cultured tissue. Moreover, perfused cultures maintained key tumor microenvironment components, 
including cancer-associated fibroblasts, endothelial and immune cells, for over five days. Next, we chal-
lenged HGSOC tissues with carboplatin/paclitaxel and revealed different degrees of response to treat-
ment, as indicated by variations in tumor necrosis and number of residual PAX8+ cancer cells, providing 
the base for feasibility of NACT response prediction by U-Cup ex vivo culture.
To demonstrate the system may correctly predict responder versus non responder status, we are cur-
rently challenging diagnostic laparoscopy derived chemotherapy naive HGSOC specimens with carbo-
platin/paclitaxel, to correlate the ex vivo culture response with the pathologist-defined chemotherapy 
resistance score (CRS). Despite laparoscopic samples being difficult to collect and culture, due to typical-
ly low cellularity, 15/30 samples have resulted suitable for testing treatment effect ex vivo (50% success 
rate). Up to date, specimens from two patients were cultured, treated and their response evaluated by 
histopathology. The analysis revealed one sample with carboplatin/paclitaxel resistant phenotype and 
the other showing significant decrease of PAX8+ cancer cells. Correlation between ex vivo culturing 
results and CRS score was 100%, suggesting promising accuracy of our protocol in predicting NACT re-
sponse. Final results will be presented.

Keywords: High grade serous tubo-ovarian carcinoma; neoadjuvant chemotherapy; ex vivo tissue
culturing.



239

11TH ANNUAL MEETING

NEW TECHNOLOGIES
AND STRATEGIES

TO FIGHT CANCER

NAPLES
September 10-12, 2026

Palazzo Pacanowski, Università Parthenope

organized by

under the auspices of

81

POSTER SESSION 2 – Tumor Evolution and Resistance to Therapies

Modulation of docetaxel tumor distribution by eribulin potentiate treatment efficacy
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Negri IRCCS, Milan, Italy
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c Department of Environmental Health Science, Mass Spectrometry for One-Health Unit, Istituto di Ricerche 
Farmacologiche Mario Negri IRCCS, Milan – Italy
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f Gynaecological Oncology Research Unit, European Institute of Oncology, Milan, Italy

E-mail: cristina.matteo@marionegri.it

Leiomyosarcoma (LMS) is one of the most common subtypes of sarcoma. Systemic therapies for ad-
vanced or metastatic disease remain largely ineffective. One possible explanation for the limited efficacy 
of chemotherapy is pseudo-resistance, caused by poor drug distribution within the tumor tissue. Eribu-
lin (ERI), an anti-microtubule agent currently used in LMS therapy, has been shown in preclinical models 
to induce tumor vascular remodelling, potentially enhancing drug delivery. However, direct evidence 
supporting this effect is missing.
In this study, an ERI-resistant patient-derived xenograft model of LMS (LM04), closely reproducing the 
morphological features of the original human tumor, was used to investigate whether ERI pretreatment 
could improve the intratumoral distribution and antitumor efficacy of docetaxel (DTX), a second-line 
treatment for LMS. LM04-bearing mice were treated with DTX alone or after ERI pretreatment. An imag-
ing mass spectrometry protocol was established to visualize DTX within tumor sections demonstrating 
that DTX distribution was more intense and homogeneous in tumors pretreated with ERI. Quantitative 
analysis showed a significantly higher percentage of DTX-positive pixels in combination-treated tumors 
(83.1%) compared with DTX alone (65.5%, p < 0.01). These findings were corroborated by HPLC-UV 
measurements, which confirmed increased DTX concentrations in ERI-pretreated tumors. Histologically 
ERI pretreated tumor showed an increased vessel area and reduction of pycnotic and necrotic regions.
From a therapeutic perspective, ERI alone was completely inactive in the LM04 model, while DTX mono-
therapy induced only a modest delay in tumor growth. In contrast, the ERI-DTX combination produced 
a marked and durable tumor growth arrest, while remaining well tolerated.
These results demonstrate that ERI improved intratumoral drug distribution and consequently the effi-
cacy of DTX by overcoming pseudo-resistance. This study supports a potential role for ERI as an adjuvant 
to subsequently administered chemotherapeutic agents in LMS and possibly in other tumor types char-
acterized by poor drug penetration.

Keywords: leiomyosarcoma, pseudo-resistance, eribulin, tumor-vasculature.
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From tumor to microenvironment: impact of 5-azacytidine adjuvant drug targeting 
Annexin A1 on oral squamous cell carcinoma progression. 

Nunzia Novizioa,b, Raffaella Belvedereb, Angela Crispinoc, Alessandra Marfellac,  Dora Cerbonec, 
Carmen Vetranic, Silvia Varricchioc, Gennaro Ilardic, Francesco Merollaa, Stefania Staibanoc & 

Antonello Petrellab. 

a Department of Medicine and Health Sciences "V. Tiberio", University of Molise, Via F. De Sanctis, 86100 
Campobasso, Italy; 
b Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Fisciano, Italy; 
c Pathology Section, Department of Advanced Biomedical Sciences, University of Naples "Federico II", Via 
Sergio Pansini 5, 80131 Naples, Italy. 
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Background Oral squamous cell carcinoma (OSCC) remains difficult to manage due to tumor 
heterogeneity and the lack of reliable diagnostic, prognostic, and predictive biomarkers. The 
tumor microenvironment (TME), including immune cells such as macrophages, plays a crucial role 
in tumor progression and therapy response. Among deregulated molecules, Annexin A1 (ANXA1) is 
downregulated and correlates with OSCC differentiation. Among possible therapeutic approaches, 
5-azacytidine (5-AZA) represents a promising adjuvant strategy to modulate tumor cells and TME. 
Methods OSCC tongue HPV- cell lines (CAL27 and CAL33) were treated with 5-AZA to evaluate 
ANXA1 expression and tumor behavior. Protein expression and localization were assessed by 
western blot. Tumor cells-macrophages (M0 from PMA-pretreated THP-1 monocytes) crosstalk 
was investigated using supernatants from 5-AZA pretreated cells. Evaluation of CD80/CD206 
levels, nitric oxide production, and motility analysis were performed to prove macrophage 
polarization. The effect of polarized macrophages on tumor proliferation was assessed using 
macrophage-conditioned media. PBMCs were used to validate immunomodulatory responses.  
Results Data displayed in CAL27 cells an increase of total, membrane, and supernatant ANXA1 
expression in response to 5-AZA. This increment correlated with decreased cell motility and a less 
aggressive phenotype. The importance of 5-AZA-mediated ANXA1 expression was confirmed by 
siRNA down-modulation. This behavior occurred only in CAL27, expressing CD44 and CD166 
stemness markers, differently from CAL33, suggesting that response degrees depend on 
differentiation grade. Increased extracellular ANXA1 induced M0 macrophage polarization toward 
an M1 antitumor phenotype, shown by increased CD80, enhanced nitric oxide, and improved 
motility, while CD206 levels decreased. Moreover, the M1 subpopulation exerted an indirect 
antiproliferative effect on CAL27, confirmed using PBMCs. 
Conclusions Our findings identify ANXA1 as a key mediator linking adjuvant therapy to TME 
reprogramming. Autocrine and paracrine ANXA1 reduces tumor aggressiveness and promotes 
antitumor immunity. This study proposes ANXA1 as a biomarker and therapeutic target for 
personalized OSCC strategies. 

Keywords: oral squamous cell carcinoma; 5-azacytidine; Annexin A1; tumor microenvironment; 
cell reprogramming; tumor progression. 
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Squamous cell carcinomas (SCCs) of the genital tract and head and neck region share common risk 
factors, such as aging, smoking, human papillomavirus (HPV) infection, and telomerase dysregulation. 
Therefore, telomerase inhibitors, alone or in combination with standard chemotherapy, may represent 
promising therapeutic strategies. We evaluated the effect of telomerase inhibitor 6-Thio-dG, alone or 
with cisplatin, in 2D cell cultures as well as in 3D spheroids co-cultures of cancer-associated fibroblasts 
(CAFs) and cancer cells (CAFs-SCC) in vitro as well as in vivo. 
HPV status, TERT promoter mutations (TERTpm) and TERT expression were evaluated in SCC cell lines 
(SCC152, Cal27, SW954). Growth inhibitory effects of 6-Thio-dG and cisplatin were evaluated in TERTp-
wild type (SCC152) and in TERTpm (Cal27, SW954) both in 2D and in 3D spheroid CAFs-SCC and in vitro 
and in vivo. The effect of treatments on HPV16 E6*I production was analyzed in SCC152.  
TERT expression was detected in all cell lines and was highest in TERTpm cells compared to HPV-positive 
cells. Treatments with 6-Thio-dG inhibited the growth of cell lines in 2D as well as 3D cultures at IC50 

ranging from 0.75µM – 8µM. In 2D cell cultures, combined treatments of 6-Thio-dG and cisplatin 
showed dose-dependent cytotoxicity comparable to single-agent IC50 values in all cell lines. The anti-
proliferative effect of IC50 6-Thio-dG and IC50 cisplatin was also observed in 3D spheroids of SCC152, 
CAFs-SCC152, SW954 and CAFs-SW954 both in vitro and in vivo. The 3D Cal27 and CAFs-Cal27 were 
resistant either to single or to combined treatments. We also observed a decrease of HPV16 E6 mRNA 
in HPV-positive 2D and 3D SCC152 cells treated with 6-Thio-dG and cisplatin. 
Combined treatment with 6-thio-dG and cisplatin produced significant anti-tumor effects in SCC 
models, except for CAFs-Cal27. The CAF-modified microenvironment strongly influenced drug 
sensitivity and HPV splicing that warrants further investigation. In conclusion, our results support 
telomerase-targeting strategies combined with standard chemotherapy as a promising therapeutic 
approach for SCC. 
 
Keywords: Squamous cell carcinoma (SCC), TERT inhibition, Cancer associated fibroblasts (CAFs), 3D 
CAFs-SCC spheroids  
This research was funded by the Italian Ministry of Health Next Generation EU-PNRR M6C2-Investimento 2.1 Valorizzazione 
e potenziamento della ricerca biomedica del SSN (PNRR-MAD-2022-12376570, CUP H63C22000430006). 
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Background Oral squamous cell carcinoma (OSCC) remains difficult to manage due to tumor 
heterogeneity and the lack of reliable diagnostic, prognostic, and predictive biomarkers. The 
tumor microenvironment (TME), including immune cells such as macrophages, plays a crucial role 
in tumor progression and therapy response. Among deregulated molecules, Annexin A1 (ANXA1) is 
downregulated and correlates with OSCC differentiation. Among possible therapeutic approaches, 
5-azacytidine (5-AZA) represents a promising adjuvant strategy to modulate tumor cells and TME. 
Methods OSCC tongue HPV- cell lines (CAL27 and CAL33) were treated with 5-AZA to evaluate 
ANXA1 expression and tumor behavior. Protein expression and localization were assessed by 
western blot. Tumor cells-macrophages (M0 from PMA-pretreated THP-1 monocytes) crosstalk 
was investigated using supernatants from 5-AZA pretreated cells. Evaluation of CD80/CD206 
levels, nitric oxide production, and motility analysis were performed to prove macrophage 
polarization. The effect of polarized macrophages on tumor proliferation was assessed using 
macrophage-conditioned media. PBMCs were used to validate immunomodulatory responses.  
Results Data displayed in CAL27 cells an increase of total, membrane, and supernatant ANXA1 
expression in response to 5-AZA. This increment correlated with decreased cell motility and a less 
aggressive phenotype. The importance of 5-AZA-mediated ANXA1 expression was confirmed by 
siRNA down-modulation. This behavior occurred only in CAL27, expressing CD44 and CD166 
stemness markers, differently from CAL33, suggesting that response degrees depend on 
differentiation grade. Increased extracellular ANXA1 induced M0 macrophage polarization toward 
an M1 antitumor phenotype, shown by increased CD80, enhanced nitric oxide, and improved 
motility, while CD206 levels decreased. Moreover, the M1 subpopulation exerted an indirect 
antiproliferative effect on CAL27, confirmed using PBMCs. 
Conclusions Our findings identify ANXA1 as a key mediator linking adjuvant therapy to TME 
reprogramming. Autocrine and paracrine ANXA1 reduces tumor aggressiveness and promotes 
antitumor immunity. This study proposes ANXA1 as a biomarker and therapeutic target for 
personalized OSCC strategies. 

Keywords: oral squamous cell carcinoma; 5-azacytidine; Annexin A1; tumor microenvironment; 
cell reprogramming; tumor progression. 
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Squamous cell carcinomas (SCCs) of the genital tract and head and neck region share common risk 
factors, such as aging, smoking, human papillomavirus (HPV) infection, and telomerase dysregulation. 
Therefore, telomerase inhibitors, alone or in combination with standard chemotherapy, may represent 
promising therapeutic strategies. We evaluated the effect of telomerase inhibitor 6-Thio-dG, alone or 
with cisplatin, in 2D cell cultures as well as in 3D spheroids co-cultures of cancer-associated fibroblasts 
(CAFs) and cancer cells (CAFs-SCC) in vitro as well as in vivo. 
HPV status, TERT promoter mutations (TERTpm) and TERT expression were evaluated in SCC cell lines 
(SCC152, Cal27, SW954). Growth inhibitory effects of 6-Thio-dG and cisplatin were evaluated in TERTp-
wild type (SCC152) and in TERTpm (Cal27, SW954) both in 2D and in 3D spheroid CAFs-SCC and in vitro 
and in vivo. The effect of treatments on HPV16 E6*I production was analyzed in SCC152.  
TERT expression was detected in all cell lines and was highest in TERTpm cells compared to HPV-positive 
cells. Treatments with 6-Thio-dG inhibited the growth of cell lines in 2D as well as 3D cultures at IC50 

ranging from 0.75µM – 8µM. In 2D cell cultures, combined treatments of 6-Thio-dG and cisplatin 
showed dose-dependent cytotoxicity comparable to single-agent IC50 values in all cell lines. The anti-
proliferative effect of IC50 6-Thio-dG and IC50 cisplatin was also observed in 3D spheroids of SCC152, 
CAFs-SCC152, SW954 and CAFs-SW954 both in vitro and in vivo. The 3D Cal27 and CAFs-Cal27 were 
resistant either to single or to combined treatments. We also observed a decrease of HPV16 E6 mRNA 
in HPV-positive 2D and 3D SCC152 cells treated with 6-Thio-dG and cisplatin. 
Combined treatment with 6-thio-dG and cisplatin produced significant anti-tumor effects in SCC 
models, except for CAFs-Cal27. The CAF-modified microenvironment strongly influenced drug 
sensitivity and HPV splicing that warrants further investigation. In conclusion, our results support 
telomerase-targeting strategies combined with standard chemotherapy as a promising therapeutic 
approach for SCC. 
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Platinum (Pt)-based chemotherapies, such as cisplatin (CDDP), remain the standard of care for 
epithelial ovarian cancer (EOC). However, Pt-resistance continues to represent a major cause of 
treatment failure and disease recurrence. In our previous studies, we identified the molecular 
chaperone HSP90 as a key mediator of Pt-resistance across different histological subtypes of EOC. 
Notably, the combination of ganetespib, an HSP90 inhibitor, with CDDP demonstrated a strong 
synergistic effect overcoming Pt-resistance in vitro, ex vivo and in vivo models. 
Despite extensive clinical investigation, HSP90 inhibitors have not yet FDA approval, mainly due to 
limited efficacy and toxicity profiles.  
This supports the hypothesis that targeting HSP90-associated proteins may offer a more selective 
and effective therapeutic strategy. 
To identify HSP90-interacting proteins, we performed HSP90 immunoprecipitation followed by mass 
spectrometry in cisplatin-resistant Ovcar-8 cells compared with their cisplatin-sensitive 
counterparts. Bioinformatic analysis revealed a selective enrichment of HSP90 co-chaperone 
complex, including Morgana, AHSA1, and BAG2, specifically in resistant EOC cells. These proteins 
enhance HSP90 activity, inhibit apoptosis, and promote survival. 
Preliminary results showed that Morgana is overexpressed in resistant cells, both in total extracts 
and conditioned media, as confirmed by western blot and immunofluorescence. Validation of AHSA1 
and BAG2 is ongoing to confirm their contribution to HSP90-mediated Pt-resistance. 
Based on these findings, we explored the therapeutic potential of HSP90 co-chaperone network 
through a drug repurposing approach. Virtual screening of ~6,000 FDA-approved drugs identified 73 
molecules predicted to disrupt HSP90–co-chaperones interactions. Among them, two compounds 
shared across all three targets, showed promising activity and synergism with CDDP in resistant cells, 
putatively reversing Pt-resistance, as confirmed by clonogenic assays. 
Overall, the identification of Morgana, AHSA1, and BAG2 highlights the HSP90 co-chaperone 
network as a novel therapeutic vulnerability and supports drug repurposing as a rapidly translatable 
and clinically feasible strategy to overcome platinum resistance in EOC. 
 
Keywords: Ovarian cancer, Platinum-resistance, HSP90, Drug Repurposing. 
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Platinum (Pt)-based chemotherapies, such as cisplatin (CDDP), remain the standard of care for 
epithelial ovarian cancer (EOC). However, Pt-resistance continues to represent a major cause of 
treatment failure and disease recurrence. In our previous studies, we identified the molecular 
chaperone HSP90 as a key mediator of Pt-resistance across different histological subtypes of EOC. 
Notably, the combination of ganetespib, an HSP90 inhibitor, with CDDP demonstrated a strong 
synergistic effect overcoming Pt-resistance in vitro, ex vivo and in vivo models. 
Despite extensive clinical investigation, HSP90 inhibitors have not yet FDA approval, mainly due to 
limited efficacy and toxicity profiles.  
This supports the hypothesis that targeting HSP90-associated proteins may offer a more selective 
and effective therapeutic strategy. 
To identify HSP90-interacting proteins, we performed HSP90 immunoprecipitation followed by mass 
spectrometry in cisplatin-resistant Ovcar-8 cells compared with their cisplatin-sensitive 
counterparts. Bioinformatic analysis revealed a selective enrichment of HSP90 co-chaperone 
complex, including Morgana, AHSA1, and BAG2, specifically in resistant EOC cells. These proteins 
enhance HSP90 activity, inhibit apoptosis, and promote survival. 
Preliminary results showed that Morgana is overexpressed in resistant cells, both in total extracts 
and conditioned media, as confirmed by western blot and immunofluorescence. Validation of AHSA1 
and BAG2 is ongoing to confirm their contribution to HSP90-mediated Pt-resistance. 
Based on these findings, we explored the therapeutic potential of HSP90 co-chaperone network 
through a drug repurposing approach. Virtual screening of ~6,000 FDA-approved drugs identified 73 
molecules predicted to disrupt HSP90–co-chaperones interactions. Among them, two compounds 
shared across all three targets, showed promising activity and synergism with CDDP in resistant cells, 
putatively reversing Pt-resistance, as confirmed by clonogenic assays. 
Overall, the identification of Morgana, AHSA1, and BAG2 highlights the HSP90 co-chaperone 
network as a novel therapeutic vulnerability and supports drug repurposing as a rapidly translatable 
and clinically feasible strategy to overcome platinum resistance in EOC. 
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Perinuclear actin cap remodeling coordinates drug tolerance, immune surveillance 
and metastatic traits

M. Sgarzi1, M. Mazzeschi1, E. Montacci2, M. Tarozzi2, P. Li2, A. Morselli2, V. Gelfo1, D. Romaniello2,
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During mesenchymal-like cell migration, nuclear shape and positioning are tightly controlled by a stress 
fiber-based structure covering the nucleus, namely the actin cap. Actin cap disruption is frequently 
observed in pathological conditions, including cancer. We previously showed that MET receptor hyper-
activation induces selective disassembly of perinuclear actin fibers via YAP1 inactivation, prompting 
amoeboid-like motility and nuclear expansion, features that may facilitate tumor cell dissemination (1). 
Here, we further demonstrate that altered perinuclear actin organization, resulting from SUN1/2 down-
regulation, softens the nuclear envelope and enhances cell migration through confined environments. 
Notably, this phenotype is reversed upon MET inhibition or constitutive YAP1 activation. However, loss 
of perinuclear actin integrity compromises nuclear protection, increasing nuclear envelope rupture and 
DNA damage, potentially contributing to genomic instability during metastasis. Of note, preliminary 
co-culture experiments with natural killer (NK) cells revealed that restoration of the actin cap following 
MET knock-out enhances immune-mediated cytotoxicity, likely as a consequence of increased cellular 
stiffness (2). This suggests that loss of the actin cap may also contribute to immune evasion. In parallel, 
drug-tolerant persister cells (DTPs) arising after long-term exposure to MET TKIs exhibit reassembly of 
actin cap stress fibers, pointing to an early engagement with the immune system, potentially priming 
subsequent adaptive escape mechanisms. 
Collectively, these findings identify perinuclear actin remodeling downstream of oncogenic signaling 
as a dynamic determinant of cancer cell adaptation across metastatic traits, linking migration, immune 
surveillance, and drug tolerance. 

Funding: The work reported in this publication was funded by the Italian Ministry of Health, RC-2026-
2801399.
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Lineage plasticity is a major mechanism of progression and therapeutic resistance in advanced prostate 
cancer. The miR-29 family is a key regulator of epigenetic remodeling and cellular plasticity; however, 
its role in prostate cancer progression and vulnerability remains incompletely defined.  
We investigated whether miR-29 restoration could restrain aggressive disease programs and uncover 
context-specific therapeutic vulnerabilities.  
Public prostate cancer transcriptomic cohorts were analyzed to assess miR-29 expression and the 
regulation of epigenetic remodeling genes across disease progression. In parallel, androgen-
independent prostate cancer cell lines (22Rv1, LNCaP-abl, PC-3, and DU-145) were transfected with 
miR-29 mimics, and proliferation, apoptosis, RT-qPCR, and RNA-sequencing analyses were performed, 
at 48, 96, 144, and 192 hours after transfection. Integrative transcriptomic analyses were used to define 
the molecular programs associated with the response to miR-29 restoration.  
miR-29 family members were progressively downregulated across prostate cancer progression, with 
the lowest levels observed in advanced disease, in association with increased expression of epigenetic 
modifiers. Functional assays revealed a marked context-dependent effect of miR-29 restoration: TP53-
deficient PC3 and DU145 cells displayed sustained growth inhibition and increased apoptosis, whereas 
22Rv1 and LNCaP-abl cells were largely unaffected. In PC3 cells, miR-29 overexpression induced a 
marked time-dependent transcriptomic remodeling, most evident at 96 to 144 hours, characterized by 
activation of inflammatory and interferon signaling programs together with repression of MYC, E2F, 
cell-cycle, extracellular matrix, collagen, and metabolic programs. More modest changes were observed 
in p53- and apoptosis-related signatures, whereas senescence- and DNA repair-associated programs 
showed a more heterogeneous pattern across gene set collections. Ongoing integrative analyses are 
aimed at defining a miR-29-sensitive transcriptional state associated with TP53 deficiency and high 
cellular plasticity.  
These findings identify miR-29 as a potential suppressor of aggressive prostate cancer programs and 
reveal a potential selective vulnerability in TP53-deficient settings. 

Keywords: miR-29; prostate cancer, TP-53, lineage plasticity. 
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Predictive value of circulating NKs and CLG-CTCs in Muscle-Invasive Bladder Cancer 
patients 

Crescenzo D'Alterio 1, Roberto Contieri 2, Giuseppe Guardascione 1, Dario Guido Di Febbraro 1, Sonia 
Desicato 2, Gaetana Di Maiolo 1, Caterina Ieranò 1, Fabrizio Licitra 1, Gianluca Spena 2, Laura Brunella 
Alfè 2, Monteleone Eleonora 2, Annabella Di Mauro 3, Luigi Portella 1, Lazzeri Massimo 4, Di Mitri 
Diletta 5,6, Avolio Pier Paolo4, Jole Ventriglia 7, Sisto Perdonà 2, Stefania Scala 1 
1 Microenvironment Molecular Targets Unit Istituto Nazionale per lo Studio e la Cura dei Tumori. Fondazione 
IRCCS " G. Pascale" Napoli Italy 
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5 Tumor Microenviroment Unit, IRCCS Humanitas Research Hospital, 20089 Rozzano, Milan, Italy 
6 Department of Biomedical Sciences, Humanitas University, 20072 Pieve Emanuele, Milan, Italy 
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Purpose: Most bladder cancer (BC) patients present with non-muscle invasive-disease (NMIBC), treated 
with transurethral resection (TURBT) and intra-vescical instillation of Bacillus-Calmette-Guerin (BCG) 
for high-risk patients (2026 EAU Guidelines). However, 30-80% relapse or develop BCG-resistance, 
progressing to muscle-invasive MIBC where radical cystectomy (RC), ± neo-adjuvant therapy remains 
the standard of care. We hypothesized that peripheral NK status and CLG-isolated CTCs via CXCL12-
loaded hyaluronate gel (CLG) (Portella et al. Heliyon 2024) predict BC aggressiveness.  

Methodology: Fifty patients (21 TURB, 29 RC) were enrolled (2022-2025). Peripheral blood (PB) was 
drawn the day before TURB/RC. NKs were IL-2-activated and co-cultured with human BC cells (HTB4, 
HTB9, HTB2, CRL1749) to measure CD107a degranulation. CTCs were isolated via CLG(300ng/ml 
CXCL12). PBMCs migrated through CLG, and DAPI+/CD45-/pan-CK+ cells enumerated as CTCs and 
compared to ScreenCell™(SC). 

Main findings: NKs cytotoxicity was evaluated as CD107a-NKs degranulation on 41 patients. Histological 
evaluation resulted in 17 NMIBC and 1 MIBC from 18 TURBT, and 23 MIBC from RC. Lower spontaneous 
CD107a-degranulation occurred in MIBC vs NMIBC NKs after IL-2 stimulation (p=0.005). Patient-isolated 
NKs showed lower CD107a in MIBC vs NMIBC against K562(p=0.001) and with BC lines, HTB4(p=0.035), 
HTB9(p=0.019), HTB2(p=0.003), CRL1749 (p=0.008). Interim phenotyping performed on 19 patients (7 
NMIBC e 12 MIBC) revealed reduced activating CD337/NKp30(p=0.036) in MIBC, specifically within the 
more-differentiated and cytotoxic CD56(dim)CD337+ NK-subset (p=0.022). In seven PD-patients (4 
NMIBC, 3 MIBC) (mean 6.4±3.1 months), inhibitory/CD158b(KIR2DL2/DL3)CD56(bright) NKs were 
significantly reduced vs desease-free BCs (n=12: 9 NMIBC, 3MIBC) as previously reported in mRCC 
(Santagata Clin Cancer Res 2024), suggesting a systemic decline in functionally-licensed NKs during 
cancer-progression (n=12: 9 NMIBC, 3MIBC) (p=0.004). Moreover, CLG-CTCs (n=43) were significantly 
higher in 18 MIBC vs 25 NMIBC (p=0.034).  
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Conclusion: Peripheral NKs assessment and CLG-based CTCs enumeration may serve as early predictors 
of muscle invasiveness in bladder cancer and support informed therapeutic decision-making. Next-
Generation-EU-Plan-PNRR-MAD-2022-12376756. 

 

Keywords: Muscle-invasive bladder cancer (MIBC), Non-muscle invasive-bladder cancer (NMIBC), NK 
cells, Circulating Tumor Cells (CTCs) 
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RESTORATION OF MIR-29 CONSTRAINS AGGRESSIVE TRANSCRIPTIONAL PROGRAM IN 
TP-53-DEFICENT PROSTATE CANCER 

Ilaria Craparotta a, Arianna Vallerga a, Maria Chiara Barbera a, Luca Guarrera a & Marco Bolis a 

a IRCCS Istituto di Ricerche Farmacologiche Mario Negri  
(Experimental Oncology Department, Computational Oncology Unit, Milan, Italy) 

E-mail: ilaria.craparotta@marionegri.it  

 
Lineage plasticity is a major mechanism of progression and therapeutic resistance in advanced prostate 
cancer. The miR-29 family is a key regulator of epigenetic remodeling and cellular plasticity; however, 
its role in prostate cancer progression and vulnerability remains incompletely defined.  
We investigated whether miR-29 restoration could restrain aggressive disease programs and uncover 
context-specific therapeutic vulnerabilities.  
Public prostate cancer transcriptomic cohorts were analyzed to assess miR-29 expression and the 
regulation of epigenetic remodeling genes across disease progression. In parallel, androgen-
independent prostate cancer cell lines (22Rv1, LNCaP-abl, PC-3, and DU-145) were transfected with 
miR-29 mimics, and proliferation, apoptosis, RT-qPCR, and RNA-sequencing analyses were performed, 
at 48, 96, 144, and 192 hours after transfection. Integrative transcriptomic analyses were used to define 
the molecular programs associated with the response to miR-29 restoration.  
miR-29 family members were progressively downregulated across prostate cancer progression, with 
the lowest levels observed in advanced disease, in association with increased expression of epigenetic 
modifiers. Functional assays revealed a marked context-dependent effect of miR-29 restoration: TP53-
deficient PC3 and DU145 cells displayed sustained growth inhibition and increased apoptosis, whereas 
22Rv1 and LNCaP-abl cells were largely unaffected. In PC3 cells, miR-29 overexpression induced a 
marked time-dependent transcriptomic remodeling, most evident at 96 to 144 hours, characterized by 
activation of inflammatory and interferon signaling programs together with repression of MYC, E2F, 
cell-cycle, extracellular matrix, collagen, and metabolic programs. More modest changes were observed 
in p53- and apoptosis-related signatures, whereas senescence- and DNA repair-associated programs 
showed a more heterogeneous pattern across gene set collections. Ongoing integrative analyses are 
aimed at defining a miR-29-sensitive transcriptional state associated with TP53 deficiency and high 
cellular plasticity.  
These findings identify miR-29 as a potential suppressor of aggressive prostate cancer programs and 
reveal a potential selective vulnerability in TP53-deficient settings. 

Keywords: miR-29; prostate cancer, TP-53, lineage plasticity. 
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Purpose: Most bladder cancer (BC) patients present with non-muscle invasive-disease (NMIBC), treated 
with transurethral resection (TURBT) and intra-vescical instillation of Bacillus-Calmette-Guerin (BCG) 
for high-risk patients (2026 EAU Guidelines). However, 30-80% relapse or develop BCG-resistance, 
progressing to muscle-invasive MIBC where radical cystectomy (RC), ± neo-adjuvant therapy remains 
the standard of care. We hypothesized that peripheral NK status and CLG-isolated CTCs via CXCL12-
loaded hyaluronate gel (CLG) (Portella et al. Heliyon 2024) predict BC aggressiveness.  

Methodology: Fifty patients (21 TURB, 29 RC) were enrolled (2022-2025). Peripheral blood (PB) was 
drawn the day before TURB/RC. NKs were IL-2-activated and co-cultured with human BC cells (HTB4, 
HTB9, HTB2, CRL1749) to measure CD107a degranulation. CTCs were isolated via CLG(300ng/ml 
CXCL12). PBMCs migrated through CLG, and DAPI+/CD45-/pan-CK+ cells enumerated as CTCs and 
compared to ScreenCell™(SC). 

Main findings: NKs cytotoxicity was evaluated as CD107a-NKs degranulation on 41 patients. Histological 
evaluation resulted in 17 NMIBC and 1 MIBC from 18 TURBT, and 23 MIBC from RC. Lower spontaneous 
CD107a-degranulation occurred in MIBC vs NMIBC NKs after IL-2 stimulation (p=0.005). Patient-isolated 
NKs showed lower CD107a in MIBC vs NMIBC against K562(p=0.001) and with BC lines, HTB4(p=0.035), 
HTB9(p=0.019), HTB2(p=0.003), CRL1749 (p=0.008). Interim phenotyping performed on 19 patients (7 
NMIBC e 12 MIBC) revealed reduced activating CD337/NKp30(p=0.036) in MIBC, specifically within the 
more-differentiated and cytotoxic CD56(dim)CD337+ NK-subset (p=0.022). In seven PD-patients (4 
NMIBC, 3 MIBC) (mean 6.4±3.1 months), inhibitory/CD158b(KIR2DL2/DL3)CD56(bright) NKs were 
significantly reduced vs desease-free BCs (n=12: 9 NMIBC, 3MIBC) as previously reported in mRCC 
(Santagata Clin Cancer Res 2024), suggesting a systemic decline in functionally-licensed NKs during 
cancer-progression (n=12: 9 NMIBC, 3MIBC) (p=0.004). Moreover, CLG-CTCs (n=43) were significantly 
higher in 18 MIBC vs 25 NMIBC (p=0.034).  
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Conclusion: Peripheral NKs assessment and CLG-based CTCs enumeration may serve as early predictors 
of muscle invasiveness in bladder cancer and support informed therapeutic decision-making. Next-
Generation-EU-Plan-PNRR-MAD-2022-12376756. 
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CtBP1/BARS inhibition enhances Prostate Cancer therapy and reprograms Large 
Extracellular Vesicle release and cargo 

Rossella Migliorinoa, Chiara Ciardiellob, Federica Iannellia, Laura Grumettia, Angela Filogranac, Tania 
Mocciaa, Miriam Lucarielloc,*, Laura Addia, Rita Lombardid, Antonio Lucianod, Giuseppe Palmad, Milena 
Di Lannod, Michele Minopolib, Carlo Vitaglianoa, Cristina Testaa, Biagio Puccia, Mariateresa Ametranob, 
Francesca Bruzzesed, Somayeh Farazpour3, Maria Manginic, Giovanna Grimaldic, Anna Chiara De Lucac, 
Daniela Cordac, Carmen Valentec,*, Alfredo Budillone , Elena Di Gennaroa, Alessandra Leonea. 

aExperimental Pharmacology Unit, Istituto Nazionale Tumori –IRCCS– Fondazione G. Pascale, Naples, Italy. 
bPreclinical Models of Tumor Progression Unit- Istituto Nazionale Tumori-IRCCS- Fondazione G. Pascale, Naples, 
Italy; cInstitute of Endotype in Oncology, Metabolism and Immunology "G. Salvatore" (IEOMI), second unit, 
National Research Council (CNR), Naples, Italy. dExperimental Animal Unit, Istituto Nazionale Tumori –IRCCS– 
Fondazione G. Pascale, Naples, Italy.  eScientific Directorate, Istituto Nazionale Tumori –IRCCS– Fondazione G. 
Pascale, Naples, Italy. *current address: miriam.lucariello@unipg.it, carmen.valente@dompe.com 
Corresponding to:   a.leone@istitutotumori.na.it 
 
Extracellular vesicles (EVs) are central mediators of communication within the tumor 
microenvironment and actively contribute to prostate cancer (PCa) progression. Their functional impact 
depends on tightly regulated pathways controlling cargo selection, biogenesis, and release. The 
multifunctional regulator C-terminal binding protein 1/Brefeldin A–ribosylated substrate (CtBP1/BARS), 
known for its role in membrane fission and vesicular trafficking, has not yet been explored in the context 
of plasma membrane–derived Large EV (L-EVs) dynamics. To address this gap, we used the isogenic 
model consisting of parental DU145 PCa cells and their derived more aggressive subline DU145R80, 
characterized by p38 hyperactivation, cross-resistance to statins, enhanced invasiveness, EMT features, 
and a distinct proteomic profile compared to DU145. We previously demonstrated that αV-integrin–
positive L-EVs promote paracrine pro-invasive signaling via AKT activation. Building on this evidence 
and leveraging this prostate cancer model, we examined the effects of the CtBP1/BARS inhibitor 
Compound 11 (C11) on L-EV shedding, Raman-derived molecular fingerprint, and proteomic signature. 
Raman spectroscopy and proteomics revealed that DU145R80-derived L-EVs possess a unique 
molecular identity enriched in protein and nucleic acid signatures as well as endosomal/lipid-trafficking 
machinery, whereas DU145-derived L-EVs display a less specialized cargo. C11 selectively remodeled 
the biochemical and proteomic profiles of R80 L-EVs—reducing nucleoprotein-rich Raman bands and 
depleting key vesiculogenic proteins—while exerting minimal effects on DU145. Across a broader PCa 
panel, C11 reduced proliferation, downregulated EMT-related genes, impaired migration, and 
enhanced the efficacy of standard therapies (docetaxel, enzalutamide) in 2D, 3D, and in vivo models. 
Overall, our findings identify CtBP1/BARS as a previously unrecognized regulator of L-EV biogenesis and 
cargo composition in PCa and support its therapeutic targeting to counteract tumor aggressiveness and 
EV-mediated communication within the tumor microenvironment. 
 
Keywords: extracellular vesicles, prostate cancer, vesicular trafficking, prostate cancer therapy 

CtBP1/BARS inhibition enhances Prostate Cancer therapy and reprograms Large Extracellular 
Vesicle release and cargo
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Extracellular vesicles (EVs) are central mediators of communication within the tumor 
microenvironment and actively contribute to prostate cancer (PCa) progression. Their functional impact 
depends on tightly regulated pathways controlling cargo selection, biogenesis, and release. The 
multifunctional regulator C-terminal binding protein 1/Brefeldin A–ribosylated substrate (CtBP1/BARS), 
known for its role in membrane fission and vesicular trafficking, has not yet been explored in the context 
of plasma membrane–derived Large EV (L-EVs) dynamics. To address this gap, we used the isogenic 
model consisting of parental DU145 PCa cells and their derived more aggressive subline DU145R80, 
characterized by p38 hyperactivation, cross-resistance to statins, enhanced invasiveness, EMT features, 
and a distinct proteomic profile compared to DU145. We previously demonstrated that αV-integrin–
positive L-EVs promote paracrine pro-invasive signaling via AKT activation. Building on this evidence 
and leveraging this prostate cancer model, we examined the effects of the CtBP1/BARS inhibitor 
Compound 11 (C11) on L-EV shedding, Raman-derived molecular fingerprint, and proteomic signature. 
Raman spectroscopy and proteomics revealed that DU145R80-derived L-EVs possess a unique 
molecular identity enriched in protein and nucleic acid signatures as well as endosomal/lipid-trafficking 
machinery, whereas DU145-derived L-EVs display a less specialized cargo. C11 selectively remodeled 
the biochemical and proteomic profiles of R80 L-EVs—reducing nucleoprotein-rich Raman bands and 
depleting key vesiculogenic proteins—while exerting minimal effects on DU145. Across a broader PCa 
panel, C11 reduced proliferation, downregulated EMT-related genes, impaired migration, and 
enhanced the efficacy of standard therapies (docetaxel, enzalutamide) in 2D, 3D, and in vivo models. 
Overall, our findings identify CtBP1/BARS as a previously unrecognized regulator of L-EV biogenesis and 
cargo composition in PCa and support its therapeutic targeting to counteract tumor aggressiveness and 
EV-mediated communication within the tumor microenvironment. 
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Daily Adaptive RadioTherapy in Postoperative HypofrActionated Salvage 
radiothERapy for prostate cancer patients (DART-PHASER): preliminary results

Luca Nicosia1,2, Riccardo Filippo Borgese1, Margherita Corsi1, Andrea Gaetano Allegra1,
Nicola Bianchi1, Chiara De-Colle1, Antonio De Simone1, Niccolò Giaj-Levra1, Davide Gurrera1,

Stefania Naccarato1, Carolina Orsatti1, Edoardo Pastorello1, Francesco Ricchetti1, Michele Rigo1, 
Andrea Romei1, Gianluisa Sicignano1, Ruggiero Ruggeri1, Filippo Alongi1,2

1 Department of Advanced Radiation Oncology, IRCCS Sacro Cuore Don Calabria
2 University of Brescia, Brescia, Italy

Introduction: Salvage radiotherapy (sRT) is commonly used for locoregional prostate cancer (PC) re-
lapse. Modern technology like adaptive RT (ART) can help to improve safety and accuracy of those 
treatments. Ethos system uses daily imaging and artificial intelligence to adjust treatment plans based 
on daily anatomy. This might set a new standard in the setting of sRT, balancing efficacy with reduced 
adverse events. We report a preliminary analysis of tolerability.
Methods: This is a prospective study (NCT05884632) evaluating the tolerability and efficacy of adaptive 
hypofractionated sRT in PC. Eligible patients (≤80 years old, PSMA-PET-CT confirmed M0) received 20 
daily fractions up to 59 Gy for macroscopic relapse and 55 Gy for biochemical-only relapse. When indi-
cated, pelvis was included with dose of 45 Gy. The treatment was administered using the daily adaptive 
AI-powered Ethos system. Primary endpoint was acute gastrointestinal (GI) tolerability, assessed via CT-
CAE v5.0. Secondary end-points included genitourinary (GU) tolerability, quality of life (QoL by QLQ-C30, 
EPIC), late events and biochemical failure. Adverse events and QoL data were collected at baseline, at 
second and last treatment week and every 3 months thereafter.
Results: 129 patients with minimum 6 months follow-up were included in this analysis. Median age 
was 67 years (IQR 62-72), and the mean PSA before RT was 0.39 (0.11-2 ng/ml). 81 (62.8%) patients 
had a biochemical relapse and 48 (37.2%) a macroscopical relapse. The pelvis was included in 70 cases 
(54.3%). Overall, 14 patients (10.9%) had a G2 event (either GI and GU) with no difference between dose 
level. In particular, 8 acute G2 proctitis (6.3%), 5 G2 diarrhea (3.9%). G2 GU toxicity was: cystitis (3.9%), 
hematuria (0.8%), and urinary incontinence (3.9%). No G≥3 events occurred. Late GI tolerability was: G1 
5.5, G2 0.8%. Late GU tolerability was: G1 14.1%, G2 1.6%. No biochemical recurrence occurred at the 
median follow-up. 
Mean global health status in QLQ C30 at baseline, RT end and 6 months was 78.6, 73.7, and 76.7, diar-
rhea was 6.45, 25.57, 7.19.
Conclusion: Preliminary data seems to show minimal acute toxicity. CT-based adaptive moderate hy-
pofractionated radiotherapy might be beneficial in the PC postoperative setting. A longer follow up is 
needed to confirm these data and evaluate late toxicity.
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Role of Differentiation Genes in the Progression of Bladder Cancer from Non–Muscle-
Invasive to Muscle-Invasive Disease  

  
Cesta Giuseppe1, Di Giacomo Ferdinando2, Lorusso Vincenzo2, Calabrese 
Carlo1, Falco Geppino3, Sabato Claudia1 

 
1Laboratory of Preclinical and Translational Research, Centro di Riferimento Oncologico della Basilicata (IRCCS-
CROB) 
2Department of Urology, Centro di Riferimento Oncologico della Basilicata (IRCCS-CROB) 
3Department of Biology, University of Naples Federico II, 80147 Naples, Italy 

 

E-mail: claudia.sabato@crob.it  

 
Bladder cancer (BLCA) is a highly heterogeneous malignancy, accounting for over 614,000 
new cases worldwide. It ranges from non-muscle invasive (NMIBC), confined to the inner layers of the 
bladder (stage Ta, T1, CIS), to muscle-invasive (MIBC), which penetrates deeper and can spread to other 
parts of the body (stages >T2) [1]. The progression from NMIBC to MIBC represents a critical clinical 
shift, associated with poor prognosis and metastatic potential. In the clinical setting, long-term 
monitoring of patients with bladder cancer is of paramount importance. Nevertheless, to 
date, clinical predictive biomarkers are still lacking. Distinct molecular BLCA subtypes have been 
identified by the transcriptomic profiles [2].  The present study investigates the pivotal role of normal 
urothelial differentiation genes in BLCA progression, and their potential use for guiding bladder 
cancer management.  We characterized a focused panel of urothelial differentiation genes across in 
vitro cellular models, patient-derived organoids (PDOs), and public datasets by 
bioinformatic analyses. The panel included luminal markers (KRT20, GATA3, UPK2) and basal markers 
(KRT5, KRT14, KRT17, CD44, TP63), which were evaluated in non-invasive (RT4) and invasive (T24) 
bladder cancer cell lines. Molecular profiling revealed a distinct dichotomy that correlates with clinical 
aggressiveness. Non-invasive models (RT4) and NMIBC-like organoids demonstrated a significant 
upregulation of luminal differentiation markers (KRT20, GATA3, UPK2), consistent with a well-
differentiated phenotype. Conversely, invasive models (T24) and MIBC-like organoids exhibited marked 
overexpression of basal and stemness markers (KRT5, KRT14, TP63, CD44), indicating a poorly 
differentiated, aggressive basal subtype. These findings were corroborated by bioinformatic analyses. 
Our results indicate that these molecular markers may serve as prognostic indicators and provide a 
rationale for stratifying BLCA patients. 
 
Keywords: Bladder cancer, urothelial differentiation, biomarkers, risk-stratification 
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