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Is it possible to enhance the sensitivity of breast cancer to endocrine therapies with pulsed
estrogen-based treatment?
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While endocrine therapies have been successful in reducing estrogen receptor (ER)- positive breast cancer recurrence and
mortality in early-stage patients, about 20% still face recurrence due to resistance to these therapies. It is thus crucial to identify
new strategies to prevent endocrine resistance. Our team generated preliminary results showing that pulsed estrogen treatment
modulates the expression of ER in vitro and in vivo in endocrine-sensitive breast cancer cells.

We hypothesized that pulsed estrogen treatment could influence the sensitivity of ER-positive breast cancer to endocrine
therapy and thus could prevent or overcome resistance. In this study, we aimed to characterize ER expression and evaluate the
efficacy of endocrine therapies in parental and resistant cells following intermittent exposure.

Our results show a modulation of ER expression not only in parental cells but also in Palbociclib/Fulvestrant-resistant cells
treated with pulsed estrogen administrations. Interestingly, we observed an increase in the sensitivity of parental cells to
tamoxifen in vitro and in vivo. In addition, we showed the involvement of the mTORC1 pathway in the upregulation of ER.

In conclusion, pulsed estrogen treatment appears to enhance ER expression in both parental and resistant cancer cells,
potentially improving their responsiveness to hormonal therapies.
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Innate immunity and the NF-kB pathway control prostate stem cell plasticity, reprogramming
and tumor initiation
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Prostate epithelium develops from multipotent stem cells, which are replaced in adult life by different lineage-restricted basal
and luminal unipotent stem cells. Deletion of Pten re-induces multipotency in basal cells (BCs); however, the molecular
mechanisms regulating BC plasticity and tumor initiation are poorly understood. Here we showed that Pten deletion in BCs led
to distinct cell fate reprogramming and tumor initiation in a regionalized manner. Single-cell RNA sequencing, ATAC-seq and in
situ characterization revealed that following Pten deletion in anterior and dorsolateral prostates, BCs were highly plastic and
reprogrammed into a hillock-like state, progressing into a proximal-like luminal state before giving rise to invasive tumors. This
BC reprogramming was associated with the activation of innate immunity. Pharmacological targeting of interleukin-1,
JAK-STAT and NF-kB as well as genetic deletion of Nfkb inhibit Pten-induced cell plasticity and reprogramming in a cellular
autonomous manner, opening new opportunities for prevention and treatment of prostate cancer.
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Identification of the role of myoferlin in immune regulation in pancreatic cancer
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Pancreatic adenocarcinoma (PDAC) remains an extremely aggressive cancer due to late diagnosis associated with early
metastatic spread. Myoferlin, a protein involved in various physiological processes related to the plasma membrane, has been
identified as being overexpressed in PDAC. Myoferlin has subsequently been shown to play a role in the aggressiveness of
pancreatic cancer cells by promoting VEGF-A secretion, increasing mitochondrial metabolism, triggers mitophagy and primes
ferroptosis. For several decades, research has focused on cancer-associated fibroblasts (CAFs), the predominant cellular
component of pancreatic stroma. Recently, we identified CAF-specific functions of myoferlin, as MYOF-depleted CAFs present
reduced activity and impaired extracellular matrix (ECM) production.

The aim of this project is to study the role of myoferlin in the immune regulation of cancer-associated fibroblasts in PDAC. We
recently discoverd that myoferlin depletion altered cytokine secretion by CAFs. In particular, the production of RANTES (CCL5),
a chemokine involved in the chemotaxis of immune cells, was found to be overproduced by myoferlin-depleted CAFs. This
observation led us to hypothesis that myoferlin may play a role in immune regulation.

As part of this project, we evaluate the migration of immune cells, particularly natural killer cells, in the presence of myoferlin-
depleted CAFs conditionned media, using indirect co-cultures and heterotopic spheroids. Targeting myoferlin in CAFs could
potentially promote immune cell infiltration into the tumour and improve response to immunotherapy.
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Role of tumor-stroma metabolic crosstalk in the resistance to anti-EGFR therapy in head and
neck cancers
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Head and neck squamous cell carcinoma (HNSCC) is the sixth most common cancer worldwide. For patients with advanced
HNSCC, overall prognosis remains very poor due to frequent tumor relapses. In particular, clinical response to anti-epidermal
growth factor receptor (EGFR) therapy (cetuximab) is often transitory and acquisition of non-genetic resistance mechanisms
invariably leads to incurable recurrent diseases.

Here, we aim to address the role of a metabolic communication between cancer-associated fibroblasts (CAFs), the most
abundant non-malignant cell type within HNSCC microenvironment, and cancer cells to promote/support acquired resistance to
cetuximab.

First, we have shown that co-culture of patient-derived CAFs (but not matching non-tumoral fibroblasts (NFs)) with HNSCC
cells (FaDu, HN5, and SC263 cell lines) induces a protective effect against cetuximab-mediated growth inhibition in 2D and 3D
conditions. Similar effects are obtained upon the addition of CAF-conditioned medium (CM). We have identified CAF-derived
fatty acids (FAs) as main metabolites supporting the resistance to anti-EGFR therapy in HNSCC cells. Indeed, palmitic, stearic
and oleic acids are more abundant in CAF-CM than in NF-CM. Delipidation of CAF-CM prevents the protection against
cetuximab treatment, and this can be rescued by adding exogenous FAs.

Notably, the depletion of extracellular vesicles also reduces the protective effect, suggesting that vesicle-mediated transfer of
metabolites from CAFs to tumor cells may contribute to therapy resistance in HNSCC. Interestingly, interruption of CAF/HNSCC
cell metabolic communication, either by inhibiting FA synthesis in CAFs or by blocking FA uptake in HNSCC cells (via
pharmacological inhibition of FA synthase and CD36 transporter, respectively), improves response to cetuximab in HNSCC
cells.

In addition, we have shown that tumor-secreted TGF-B2 drives the conversion of NF into CAFs, thereby establishing a tumor-
supportive microenvironment that further protects cancer cells from cetuximab treatment.

Altogether, these data highlight a reciprocal signaling-metabolic crosstalk between CAFs and cancer cells in HNSCC that
supports resistance to anti-EGFR therapy. Our study paves the way for the development of new metabolism- and
microenvironment-based therapeutic strategies with the potential to improve response to cetuximab in HNSCC patients.
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Targeting palmitoylation enhances neutrophil-mediated cancer cell killing in liver metastases
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Liver metastases are a frequent site of metastatic spread from various cancer types and continue to be challenging to treat.
Recent studies have identified the liver as a metabolically unique environment, enriched in fatty acids such as palmitate. Notably,
increasing palmitate levels through high fat diet was found to promote liver metastasis formation. However, the mechanisms by
which cancer cells exploit this lipid-rich environment to enhance metastatic growth are still not fully understood. Here we found
that breast and colorectal cancer cells metastasizing the liver use environmental palmitate to post-translationally modify proteins
through palmitoyl-transferase ZDHHC17 and disrupt the anti-tumor immune landscape of the metastasis environment.
Specifically, we found that liver metastases from patients and mice with breast cancer upregulate ZDHHC17, which in turn
palmitoylates the matrix protein laminin-511. This secreted, modified laminin-511 subsequently reprograms the neutrophils in the
liver metastasis environment by suppressing cancer cell killing and promoting NETosis, a process involving the release of
extracellular traps that aid metastasis growth. In line, silencing of ZDHHC17 in the cancer cells reduces liver metastasis growth,
but only in presence of neutrophils. This effect was rescued by injecting of laminin-511 or inhibition of neutrophil degranulation,
confirming the role of palmitoylated laminin-511 in neutrophil-mediated metastasis support. In summary, our data shows that the
high palmitate abundance in the liver fosters metastatic growth by modifying laminin-511 to evade neutrophil destruction.
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Cisplatin resistance in esophageal squamous cell carcinoma cells can modulate their
response to CDK4/6 inhibition

Marta Avalos Moreno (1), Aurora Vigato (1), Fabiana Moresi (1), Louisa Schon (1), Xavier Bisteau (1)

1 IRIBHM J.E. Dumont, Faculty of Medicine, Université Libre de Bruxelles (ULB), Brussels, Belgium

Presenting author : Marta Avalos Moreno - IRIBHM J.E. Dumont, Faculty of Medecine - Route de Lennik 808, , Anderlecht, Brussels capital region, 1070,
Belgié - marta.avalos.moreno@ulb.be

Esophageal squamous cell carcinoma (eSCC) remains one of the deadliest cancers, with overall survival below 20%. The cyclin
D-CDK4/6-pRB axis, frequently deregulated in eSCC, has been proposed as a therapeutic target. However, clinical trials testing
CDKA4/6 inhibitors such as palbociclib have shown limited efficacy. Interestingly, all enrolled patients had previously received
genotoxic therapies including cisplatin. This study aimed to investigate how cisplatin resistance modulates the response to
CDK4/6 inhibition. Human eSCC cell lines (KYSE-140, KYSE-180, KYSE-410, TE-6) were rendered resistant to cisplatin by
pulsatile or continuous exposure. Resistance was characterized with MTT assays, qPCR, and RNA sequencing. RNA-seq data
from resistant clones were compared with parental datasets, and transcriptomic changes were analyzed by PCA and GSEA.
Clonogenic assays were performed under continuous palbociclib treatment or treatment followed by drug withdrawal to evaluate
proliferation and recovery. Expression of pro-inflammatory interleukins was assessed by qPCR. Finally, phospho-proteomics was
implemented to further characterize resistant and parental lines. All resistant lines showed decreased cisplatin sensitivity, except
KYSE-410-RP2, which reverted to parental-like behavior. PCA demonstrated significant divergence of resistant versus parental
lines, with RP and RC clones clustering closely within groups, suggesting shared molecular adaptations. Clonogenic assays
revealed that KYSE-140 and KYSE-180 resistant lines were significantly less responsive to palbociclib, both during continuous
exposure and recovery phases, with GSEA confirming a reduced downregulation of hallmark cell cycle pathways compared to
parental cells. Resistant KYSE-410 and TE-6 lines retained parental-like growth inhibition. Across all resistant lines, gPCR and
GSEA demonstrated a consistent reduction in pro-inflammatory and immune- related pathways, including IL-1a/IL-6 expression
and interferon signaling. Preliminary phospho-proteomic profiling supported transcriptomic trends, revealing preserved DNA repair
pathways and diminished inflammatory signaling in resistant cells, particularly in KYSE-140 clones. Cisplatin resistance in eSCC
leads to heterogeneous but convergent adaptations that reduce sensitivity to CDK4/6 inhibition. In addition to altering cell cycle
regulation, resistance hinders the pro-inflammatory and immune responses previously linked to palbociclib efficacy. Ongoing
phospho-proteomic studies will help unravel the functional drivers of resistance and guide strategies to restore CDK4/6 inhibitor
sensitivity through rational therapeutic combinations.
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Exploring the role of methylglyoxal stress in immune regulation and metastatic progression in
triple-negative breast cancer
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Cancer cells frequently rely on aerobic glycolysis to generate energy, a process that leads to the spontaneous production of
methylglyoxal (MG), a reactive by-product capable of modifying proteins through glycation. The primary mechanism for
detoxifying this oncometabolite involves its conversion to D-lactate via the enzyme GLO1. Previous research from our team
demonstrated that elevated MG levels can disrupt tumor-suppressive pathways such as Hippo signaling, thereby contributing to
tumor progression and metastasis in breast, colon, and pancreatic cancers. However, the influence of MG on the tumor immune
microenvironment remains poorly characterized.

In this study, we examined how MG-induced stress affects immune cells within the tumor microenvironment and discovered that
MG is link with MDSC recruitment in mouse models of breast cancer. Treatment with carnosine, a known MG scavenger, led to
reduced MDSC infiltration in MMTV-PyMT tumors. Furthermore, using cancer cell lines with GLO1 knockdown (4T1 and 67NR),
we validated that MG accumulation enhances MDSC recruitment both at the primary tumor site and in the lungs. Remarkably,
GLO1 depletion in the typically non-metastatic 67NR model triggered lung metastases accompanied by elevated MDSC levels.
Myeloid-derived suppressor cells (MDSCs), are known to impair anti-tumor T-cell activity and play a significant role in
resistance to immunotherapy. We therefore decided to combine carnosine with anti-PD1 immunotherapy in the metastatic 471
model and significantly improved treatment efficacy, lowered MDSC infiltration, and nearly eliminated metastatic spread. These
findings suggest that MG stress contributes to immunosuppression and metastasis through MDSC recruitment.

To further elucidate the mechanisms involved, we are currently analyzing rna profiles in GLO1-deficient cells using RNA
sequencing. We also plan to incorporate publicly available transcriptomic data from triple-negative breast cancer (TNBC)
patients (TCGA) to explore associations between MG-related gene signatures, MDSC markers, and established
immunosuppressive patterns.

Overall, our results position MG stress as a potential driver of immune escape and metastatic behavior in TNBC. Targeting MG,
either alone or in combination with immunotherapy, may offer promising strategies to enhance treatment outcomes in this
challenging cancer subtype.
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A Living Biobank of Patient-Derived Cell Cultures from Soft Tissue Sarcoma Reveal Multi-Omic
and Functional Insights that Capture Disease Heterogeneity
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Soft tissue sarcomas (STS) are rare and heterogeneous malignancies with limited treatment options and poor clinical
outcomes. Preclinical models that recapitulate patient tumor characteristics are urgently needed to better understand disease
mechanisms and therapeutic vulnerabilities. In this study, we established and characterized 29 patient-derived cell (PDCs)
cultures from 19 individuals with STS. Multi-region sampling was performed to derive cultures from separate intratumoral
regions and from multiple tumor sites per patient (e.g., primary and local/distant recurrence). The cultures included 11 STS
subtypes and were evaluated at the genome, transcriptome, and proteome, and by drug response and behavioural assays to
explore tumor biology and drug response.

Copy number variation (CNV) analysis revealed alterations affecting genes implicated in cell cycle regulation, growth factor
signaling, and epigenetic signaling. Bulk RNA sequencing further stratified cultures into transcriptional subgroups but also
underpinned heterogeneity across STS. Integration of CNV and transcriptomic data highlighted candidate oncogenic drivers
and pathway dependencies. To assess therapeutic potential, we performed functional drug evaluations across a panel of
clinically approved and investigational compounds. These screens identified common and heterogeneous sensitivities and
revealed that genomic alterations did not consistently align with drug responses.

Together, our results demonstrate that patient-derived STS cultures provide a versatile platform for mechanistic studies and
preclinical testing. Our findings underscore that functional drug evaluation is indispensable for identifying therapeutic
vulnerabilities not captured by multi-omic profiling alone.
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Protein quality control at the outer mitochondrial membrane: Characterizing the small heat
shock proteins HSPBs
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Small heat shock proteins (HSPBs) play an unexpected dual role in mitochondrial protein quality control. We previously found that
under basal conditions HSPBs localize to the mitochondrial intermembrane space (IMS) to support mitochondrial proteostasis. By
contrast, proteotoxic stress (42 °C, 1 h) triggers their rapid relocalization to the outer mitochondrial membrane (OMM). Using
controlled, sublethal proteotoxic challenges (both thermal and oxidative stress), we identify HSPB1 as a first responder that
selectively accumulates at the OMM to establish a pre-MOMP checkpoint: HSPB1 preserves outer mitochondrial membrane
integrity, suppresses the initiation of mitochondrial outer-membrane permeabilization (MOMP), and delays cytochrome c release,
thereby preventing intrinsic apoptosis. This study highlights a previously uncharacterized mechanism by which mitochondria-
targeted HSPBs confer cytoprotection prior to cytochrome c (Cytc) release, uncovering a survival-modulating pathway that may
influence the progression of stress-related and degenerative diseases, and and may underlie the observed HSPBs-dependent
chemoresistance across cancers.
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Neoadjuvant chemotherapy (NAC), based on a sequential treatment with anthracyclines/cyclophosphamide and taxanes, is the
standard of care for patients with early-stage high-risk HR+/HER2- breast cancers (BC). Unfortunately, clinical response to NAC
is usually incomplete, and about 80% of the patients with early-stage BC have substantial residual cancer burden after NAC, as
detected by pathological evaluation of the breast and axillary nodes, at the time of surgical resection. Even more strikingly,
around 40% of these patients relapse months or years later and progress towards incurable, advanced diseases, thereby
highlighting the urgent need for new therapeutic avenues to improve the response to NAC and delay BC progression. Tumor
microenvironment conditions are increasingly recognized to generate intratumoral metabolic heterogeneity that may enable the
emergence/selection of cell subpopulations more prone to tolerate NAC and actively contribute to therapeutic failures in
HR+/HER2- BC.

Here, we use HR+/HER2- BC cell lines (in 2D and 3D culture conditions) and patient-derived BC organoids in order to 1)
identify the metabolic preferences in BC cells that withstand the initial NAC treatment and 2) develop new metabolism-targeting
strategies aiming at overcoming this resistance.

A comprehensive CRISPR-Cas9 functional screen targeting 2,981 human metabolic genes (via 29,790 guide RNAs) is currently
being performed using the Human CRISPR Metabolic Gene Knockout Library in MCF-7 cells upon NAC treatment. The screen
was optimized by adjusting viral MOI, polybrene concentration, puromycin selection timing, and library representation before
genomic DNA extraction, PCR-based sgRNA amplification and next-generation sequencing. Concurrently, Seahorse-based
metabolic profiling, RNA-sequencing and untargeted metabolomics were carried out on HR+/HER2- BC cells before and after
NAC to reveal treatment-induced metabolic changes. In addition, tumor and plasma samples are collected before and after
NAC treatment from HR+/HER2- BC patients at Cliniques Universitaires St Luc in Brussels. These samples are used to
generate patient-derived organoid models and will help validate initial findings in more clinically relevant models. Ultimately, this
work seeks to develop rational combinatorial or sequential therapeutic strategies pairing NAC with metabolic interventions to
effectively eliminate residual disease and improve clinical outcomes in HR+/HER2- BC.
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Targeting Circadian Rhythms Reveals Metabolic Synthetic Lethality in 3D Colorectal Tumor
Spheroids
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Circadian rhythms regulate a wide range of physiological processes, including sleep-wake cycles, hormone release, and
metabolic balance. Growing evidence links disruptions in the circadian clock to cancer development and progression, partly by
affecting metabolic reprogramming and treatment resistance. In particular, the interplay between circadian regulation and lipid
metabolism has gained attention, as lipid pathways are crucial for tumor cell growth, membrane formation, and energy
production

This project aims to investigate how circadian misalignment influences lipid metabolic reprogramming in cancer cells and to
explore the potential of this relationship as a druggable vulnerability.

Instead of using clock gene knockouts, which may introduce profound disruptions in cell biology, we chose to investigate a
circadian-modulating drug to better explore its potential as a pharmaceutical approach for modulating circadian regulation. For
this purpose, we selected KL001, an activator of CRY, a protein that dimerizes with PER2 to co-repress BMAL1. Using a clock
luciferase reporter system in distinct colorectal cancer (CRC) cells, we confirmed that non-cytotoxic doses of KL001 lengthened
the circadian period and reduced the amplitude of BMAL1 oscillations. Furthermore, KL0O1 induced dose-dependent cytotoxic
effects in CRC spheroids, with lower doses promoting re-oxygenation of the spheroid center, an effect validated by Seahorse
assays which showed that KL001 inhibits the oxygen consumption rate (OCR) in CRC cells.

Notably, KLOO1 caused a significant redistribution of PER2 and PPAR expression from the rim to the entire spheroid,
suggesting a substantial shift in lipid metabolism. Based on these observations, we combined KL001 with PPAR antagonists
(i.e., GW9662 for PPAR-y and GW6471 for PPAR-a). Bliss synergy score analysis revealed genuine synergistic effects for the
KL001/GW6471 combination and additive effects for the KL0O01/GW9662 combo.

In conclusion, our data provide new insights into how modulating circadian rhythms can influence cancer cell growth and
metabolism. Specifically, the circadian drug-driven reprogramming of lipid metabolism, coupled with reoxygenation, appears to
enhance the efficacy of PPAR-a antagonism, a transcription factor known to promote oxygen-consuming fatty acid B-oxidation.
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Dynamic and heterotypic mutant-wild type cell interactions dictate tumor initiation dynamics
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Tumor initiation, progression, and metastasis require overcoming of the natural tissue barriers. However, the mechanisms by
which oncogenic cells alter or bypass existing tissue structures remain poorly understood, especially during early
transformation, when mutant cells are surrounded by normal wild-type (WT) neighbors. To uncover the triggers of tumor
initiation, we investigate how interactions between mutant and WT cells evolve over time and influence tumor dynamics. To do
this, we used an inducible multi-color reporter mouse model in the mammary gland, which is the tissue of origin for breast
cancer. In our mouse model, upon local recombination, oncogenic PIK3CA(H1047R)-RFP is stochastically expressed in a
subset of the mammary epithelial cells, whereas wild-type cells are stochastically labelled with a different set of fluorophores
(GFP, YFP, CFP) or remain unlabeled. By using lineage tracing and (intravital) whole-gland imaging, we visualized the
interactions of WT and mutant cells in the intact mammary gland.

Interestingly, PIK3CA-H1047R-expressing luminal cells stimulated the survival and growth of neighboring WT luminal cells,
resulting in mixed ductal lesions consisting of mutant and WT cells. Conversely, using intravital microscopy, we observed that
PIK3CA-H1047R expressing luminal cells gradually transitioned towards a (supra)basal position resulting in a hybrid
luminal/basal cell state, thereby actively eliminating the neighboring WT basal cells. Strikingly, this transition was followed by
collective invasion of hybrid mutant cells together with luminal WT cells. Luminal WT cells provided a temporary scaffold
facilitating mutant cell invasion, before undergoing cell death. Using image-guided single-cell RNA sequencing, we identified
aberrant cell signaling between mutant and WT cells during this process. Using several perturbation assays, we identified that
deposition of specific ECM components by mutant cells leads to aberrant signaling in neighboring luminal WT cells, which in
turn facilitates the cell state transition and invasive behavior of the oncogenic cells at different stages of the tumor initiation
process. To conclude, our data show that mutant cells hijack WT cell behavior to induce mammary gland remodeling which
provides favorable conditions for tumor initiation.
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Development of a radiogenomic radiotherapy planning tool to stratify the treatment of head
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Background and Aim: Oropharyngeal squamous cell carcinomas (OPSCC) exhibit significant biological heterogeneity,
influenced by factors such as HPV-status, smoking, and alcohol use. Despite these differences, all locally advanced OPSCCs
are treated with a uniform chemoradiotherapy regimen. This results in high locoregional recurrence (LRR) rates in radioresistant
tumors and excessive treatment toxicity in radiosensitive ones. Therefore, the objective of this study is to investigate novel MRI-
based radiomic and genomic biomarkers to facilitate prediction of tumor radiosensitivity and guide treatment stratification.
Materials & Methods: Radiomic features were extracted from pre- and mid-treatment anatomical (T1- and T2-weighted) as well
as functional (diffusion-weighted) MR-images from 175 OPSCC patients treated with radiochemotherapy at the University
Hospitals Leuven. Of these patients, pre-treatment biopsies are also available and will be used to study the gene expression
profiles of 20 radioresistance-related genes. These genes were previously identified in in vivo radiation experiments. The
radiomic and genomic data of 120 patients will be used to construct pre- and mid-treatment machine learning models predicting
radiosensitivity and LRR. The remaining 55 cases will serve as internal validation set.

Results: MRI-based radiomic features can be used to capture the underlying tumor biology. Therefore, combining these with the
gene expression profiles enables biology-driven LRR predictions. However, it is challenging to uncover the relationship between
the radiomic features and the related biological process. Therefore, correlations between the radiomic features and gene
expression profiles can uncover the biological meaning of the radiomic features and the mechanisms of radioresistance in
OPSCC.

Discussion and Conclusion: This study aims to enable LRR prediction using pre- and mid-treatment radiogenomic models to
guide treatment adaptation. The pre-treatment model imposes an initial treatment regimen, while the mid-treatment model
adjusts the plan as needed. However, clinical trials will be needed to explore treatment (de-)escalation strategies, and both
external validation and additional internal prospective data, which are currently not available, will be required to ensure model
generalisability.
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Metabolic control of mRNA translation as a vulnerability in lung cancer
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Lung cancer remains one of the leading causes of cancer-related mortality mainly due to the persistent challenge of overcoming
genetic heterogeneity, treatment resistance and relapse. As targeting tumor-associated metabolic reprogramming emerges as a
promising anticancer strategy, one-carbon (1C) metabolism has gained attention as a metabolic pathway of high therapeutic
potential in cancer. Recent studies suggest formate, a 1C metabolite derived from serine, has a context-dependent role in cancer,
with reports highlighting the ability of formate to synergize with immune checkpoint inhibitors (ICI) and boost anti-tumor immune
response.

In this project, we demonstrate that exogenous formate supplementation in vivo, in the drinking water, is sufficient to significantly
impair tumor growth in a preclinical mouse model of aggressive lung cancer. Unbiased transcriptomic and proteomic profiling of
formate-treated lung cancer cells further highlighted several pathways involved in stress-dependent mRNA translation that are
strongly downregulated in presence of formate. In line with these data, we validated that formate supplementation consistently
leads to a strong decrease in global protein synthesis in multiple lung cancer cell lines, spanning across several genetic
backgrounds, without affecting cell proliferation. Using polysome profiling, we pinpointed the Unfolding Protein Response (UPR)
as a key pathway whose translational regulation was strongly dependent on formate levels. Interestingly, the inhibitory effect of
formate on UPR was time- and dose-dependent, and was further amplified under pharmacologically induced ER stress,
suggesting that formate impairs proper activation of the UPR. Finally, nutrient modulation experiments revealed that serine
modulation can recapitulate formate-induced effects, highlighting a potential metabolic vulnerability shaped by amino acid
availability.

Altogether, our findings have unraveled an unexpected metabolic regulation of ER stress adaptation in lung cancer. By
disrupting the translational regulation of stress response pathways, formate exposure reveals a metabolic vulnerability that
could be leveraged to impair lung cancer progression.
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Background

Neoadjuvant chemoimmunotherapy has become the new standard-of-care in early triple-negative breast cancer (TNBC),
however the added benefit of immune checkpoint blockade (ICB) remains unclear for individual patients. Identifying biomarkers
that distinguish immune- from chemo-driven responses is critical to guide treatment de-escalation and avoid unnecessary
toxicity.

Methods

We performed longitudinal bulk RNA and TCR sequencing of tumor biopsies from 44 TNBC patients in the NeolmmunoBoost
trial (NCT03289819), receiving pembrolizumab combined with nab-paclitaxel and epirubicin/cyclophosphamide. T-cell
expansion was defined by a >2-fold increase in clonality post anti-PD1. A 15-gene signature predictive of intratumoral T-cell
expansion was derived from independent single-cell data.

Results

T-cell expansion after a single dose of anti-PD1 was significantly associated with pCR; 8 out of 15 patients with pathological
complete response (pCR) revealed expansion, compared to only 1 out of 12 patients with no-pCR (OR=10.4, p=0.019).
Longitudinal transcriptomics and TCR repertoire analyses revealed that pCR can arise through distinct but not mutually
exclusive mechanisms: immune-driven responders (Expanders, E) showed early immune activation and sustained TCR
clonality, while chemotherapy-driven responders (Non-Expanders, NE) exhibited upregulation of drug metabolism pathways.
These mechanisms may act in parallel or synergistically to shape treatment response. A signature predictive of T-cell
expansion was significantly associated with pCR, showing a stepwise trend: lowest in no-pCR patients, intermediate in NE, and
highest in E. Although scores between E and NE were not significantly different, this pattern suggests that the signature is most
predictive of anti-PD1 response, while also modestly reflecting chemotherapy-induced immune activation, as supported by prior
literature. The gene signature predicted response to anti-PD1 monotherapy (Bellini trial, AUC=1.0) and chemoimmunotherapy
(NeolmmunoBoost, AUC=0.74), and was validated in I-SPY2 based on pCR and in pan-cancer cohorts based on survival.

Conclusion

Our study reveals that pCR in TNBC under chemoimmunotherapy can be shaped by either immune- or chemotherapy-driven
mechanisms. T-cell expansion is a robust biomarker of immune-driven response, and we developed a gene signature that
enables its prediction from baseline biopsies. These findings support biomarker-guided de-escalation strategies and offer a
clinically actionable tool to personalize ICB use in early-stage TNBC.
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Introduction

Head and neck cancers (HNC) rank as the seventh most common malignancy worldwide, contributing significantly to cancer-
related mortality. In 2022, more than 940,000 new cases of HNC were reported, with over 480,000 HNC-associated deaths. For
patients with locally advanced stages (Il and non-metastatic 1V), radiochemotherapy remains the standard treatment,
administered either alone or as an adjuvant therapy following surgery. Despite advances in radiotherapy, HNC management
remains challenging due to the complexity of the anatomical region. In this context, iron oxide nanoparticles (IONPs) have been
investigated as potential radiosensitizers in HNC, aiming to enhance radiotherapy efficacy while minimizing damage to
surrounding healthy tissues. These nanoparticles are hypothesized to amplify cancer cell radiosensitivity by increasing reactive
oxygen species (ROS) production and reducing antioxidant defenses. Moreover, erastin, a known ferroptosis inducer, has been
explored in combination with IONPs to potentiate antitumor effects through enhanced oxidative stress.

Material and methods

In this study, IONPs coated with 3-(triethoxysilyl)propyl succinic anhydride (TEPSA) were used. Radiotherapy experiments were
performed with a 6 MeV beam. Clonogenic assays were conducted to assess the impact of IONPs on cell survival following
exposure to various radiation doses (2, 4 and 6 Gy), with or without nanoparticle pretreatment. ROS generation, glutathione
depletion, and thioredoxin reductase (TrxR) activity were measured to evaluate oxidative stress dynamics. Additionally, the
effects of erastin were assessed alone and in combination with IONPs, focusing on cell viability and ROS production.
Clonogenic assays were also performed to investigate the combined effects of IONPs and radiotherapy.

Results and discussion

Results indicate that IONPs alone do not significantly reduce cell viability or enhance ROS production, although they are
efficiently internalized across all tested HNC cell lines. Clonogenic assays showed no significant differences in survival fraction
when cells were exposed to both radiotherapy and IONPs compared to IONPs alone, despite preliminary experiments revealing
a reduction in TrxR activity. Cells treated with erastin exhibited a marked decrease in cell viability and glutathione levels.
However, erastin did not reduce the survival fraction when combined with ionizing radiation. Interestingly, cells treated
simultaneously with erastin and 50 pg/mL of IONPs demonstrated a pronounced reduction in cell viability over 72 hours and
decreased colony formation over 14 days.

Conclusion

These findings highlight the potential of IONPs and erastin in HNC treatment. Further studies integrating radiotherapy are
ongoing to validate their radiosensitizing effects and to elucidate the underlying molecular mechanisms, particularly through the
induction of ferroptosis.
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Single cell multiomics unravel the transcription networks controlling the different EMT tumor
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Epithelial-to-mesenchymal transition (EMT) is a process by which cells lose their epithelial characteristics and acquire
mesenchymal traits. In cancer, EMT is associated with tumor initiation, progression, invasion, metastasis and resistance to
therapy. Recent studies demonstrated that EMT is not a binary switch, but presents intermediate states associated with
different tumor functions. The gene regulatory networks (GRNSs) controlling the different EMT states remain elusive. Here, using
multi-OMIC approaches combining single cell RNA-seq and single cell ATAC-seq, we define the transcriptomic and chromatin
landscape associated with the distinct EMT states in mouse skin squamous cell carcinoma (SCC) exhibiting EMT. Using
CRISPR/Cas9-mediated loss of function studies combined with functional characterization in vitro and in vivo, we unravel the
cellular and molecular mechanisms regulated by Pitx1, KIf5, Nfatc1 and Creb3I1, transcription factors (TFs) controlling specific
EMT states. Altogether, our results identify the transcriptional and chromatin landscape of the distinct EMT tumor states and
uncover novel key TFs controlling these states and their transition, providing potential novel targets for anti-cancer therapy.
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Women can be exposed to estrogenic treatments in different ways, including menopausal hormone therapy (MHT). Even if these
treatments are important to improve the quality of life of women impacted by menopause, MHT has been linked to an increased
risk of venous thromboembolism and breast cancer. Moreover, estrogen impacts a wide range of cell types and tissues, since
estrogen receptors (ER) are expressed in many cell types. Our team already demonstrated that estradiol (E2) promotes the
growth of ER-negative tumors, such as melanoma or lung cancer, by modulating the tumor microenvironment, primarily by
increasing angiogenesis and lymphangionenesis. Given the growing interest in immunotherapy, we extended our research to
characterize the impact of different MHT on the immune component of ER-negative tumors. In this study, we compared the
impact of 2 different MHTs to E2, used as a reference treatment. In ER-negative tumors, E2 enhances angiogenesis and
vascular maturation, thereby reducing hypoxia and necrosis. In addition, E2 displays immunosuppressive properties that
contribute to tumor growth in vivo. However, the MHT we tested differentially modulated these parameters, showing the
persistence of immune cells in the tumor microenvironment of ER-negative tumors. In conclusion, E2 treatment promotes tumor
growth in ER-negative cancers by increasing the tumor angiogenesis and inducing an immunosuppressive microenvironment.
Depending on the nature of MHT, the impact on the tumor environment is variable, suggesting that the use of such treatments
should be carefully considered in the management of women with ER-negative cancers.
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Resistance to neoadjuvant chemotherapy (NAC) remains a major clinical challenge for patients with early high-risk HR+/HER2-
breast cancers (BC). Indeed, about 80% of the patients display incomplete clinical response to NAC, with the presence of tumor
cells at the time of surgical resection. Even more strikingly, around 40% of these patients relapse months or years later and
progress towards incurable, advanced diseases, thereby highlighting the urgent need for new therapeutic avenues to improve
the response to NAC and delay BC progression.

Genomic analysis of HR+/HER2- BC has failed to identify reliable genetic alterations supporting NAC resistance in residual
tumors. Instead, a profound reprogramming of metabolic preferences in cancer cells is increasingly recognized to support the
emergence/selection of cell subpopulations more prone to resist NAC and actively contribute to therapeutic failures in
HR+/HER2- BC.

In this study, we aim to compare the metabolic profiles of treatment-naive and NAC-resistant HR+/HER2- BC to identify
therapeutically exploitable metabolic vulnerabilities in order to improve treatment outcomes in therapy-resistant BC patients. To
do so, we use a variety of preclinical models of HR+/HER2- BC, including patient-derived organoids (established from pre- and
post-NAC tumor samples) and NAC-resistant cell lines, in combination with multi-omics analyses (transcriptomics,
metabolomics and lipidomics) and metabolic assays.

While expanding our cohort of patient-derived organoid models for further morphological, molecular, and metabolic analyses,
we are also currently collecting plasma samples from the same patients treated at Cliniques Universitaires St. Luc in Brussels,
before, during and after NAC for metabolomics analyses.

Meanwhile, a thorough metabolic characterization of HR+/HER2- BC cell lines (MCF-7, ZR75-1, T47D), either treatment-naive
or resistant to single/combinatory NAC (i.e. paclitaxel and epirubicin) has been initiated. NAC-resistant lines have been
established by exposing parental cells to increasing concentrations of NAC, until resistance emerges. RNA sequencing and
metabolomics have been carried out on all cell populations to uncover resistance-induced metabolic changes. Ultimately, this
study aims to identify metabolism-based strategies that can be combined with NAC to overcome resistance and improve
treatment response in HR+/HER2- BC.
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Desmoid tumors (DTs), also known as aggressive fibromatosis, are locally invasive soft tissue neoplasms, strictly driven by
Wnt/B-catenin pathway hyperactivation. They resemble persistently activated fibroblasts and display a distinct transcriptomic
profile that differs significantly from reactive fibrosis. Similar to other fibroproliferative conditions with persistent fibroblast
activation (e.g. keloids, idiopathic pulmonary fibrosis), DTs are marked by excessive collagen secretion, contributing to
extracellular matrix (ECM) stiffness. Our lab has established a high-penetrance in vivo model for desmoid tumors in Xenopus
tropicalis, based on the CRISPR/Cas9-mediated truncation of Apc.

Despite the notion that DTs are ‘simple’ tumors that originate from a single oncogenic insult (APC or CTNNB1 mutation), the
mechanisms by which tumor cells interact with the collagen-rich matrix and the surrounding tumor microenvironment (TME)
remain poorly understood. To address this gap, we employ DISCO-based tissue clearing and 3D light-sheet imaging for spatial
mapping of collagen architecture and cellular populations within the TME. Additionally, a deep learning model is being
developed for automated segmentation and volumetric analysis of collagen fiber organization in the tumor context.

In parallel, CRISPR-based dependency mapping in a desmoid tumor revealed that DTs rely on the function and processing of a
specific transcription factor involved in collagen gene synthesis: CREB3L1. Notably, several CREB3L1 co-expressed genes
(e.g. SERPINH1, P4HA2) are involved in post-translational processing and correct folding of collagens in the ER, suggesting
that DT cells strongly depend on the proteostasis machinery to cope with the high collagen burden. We hypothesize that this
dependency creates a therapeutic vulnerability, where selective proteotoxic stress conditions could trigger UPR-mediated cell
death.

Leveraging this multidisciplinary approach, we aim to gain novel spatial and molecular insights into collagen biology, tumor-
TME interactions and therapeutic vulnerabilities in DTs and related collagenous fibrotic lesions.
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Our lab pioneered cancer modelling in genetically engineered Xenopus tropicalis models (GEXM) using CRISPR/Cas9- mediated
introduction of mosaic frameshift mutations in tumor suppressor genes. Using this approach we recently established a penetrant
model for Wilms’ tumor via multiplexed targeting of the p53 and RB pathways. Wilms' tumor, also known as nephroblastoma, is
the most common pediatric kidney cancer. Due to the lack of targeted therapies, patients receive general chemotherapy, which
can lead to relapse in approximately 20% of cases, and is associated with severe chronic side effects in the survivors. A multitude
of unique driver mutations have been documented in patients. This includes mutations in genes involved in cell proliferation (e.g.
MYCN), in kidney development (e.g. CTNNB1, SIX1), in chromatin biology (e.g. ARID1A), or microRNA processing (e.g. DICER1,
DROSHA). Due to this wide variety of oncogenic drivers, a unifying molecular mechanistic model of Wilms’ tumor formation is
missing. Hence there is a need for additional GEXM for these tumors. The spectrum of clinical mutations requires expansion of
our standard methodology since many clinical mutations are either activating mutations in proto-oncogenes (e.g. MYCN) or
hypomorphic rather than complete loss-of-function mutations in tumor suppressor genes (e.g. DIS3L2). Hence CRISPR base
editors are introduced as a novel approach in our GEXM, either alone or in combination with Cpfl-mediated disruption of tumor
suppressor genes. By thoroughly examining gene expression and the epigenetic state in the resulting tumors, and comparing
them with mouse models and human tumoroids, we aim to identify new vulnerabilities for subtype specific Wilms tumor. The
insights gained can be used to uncover advanced, more precise treatments.
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Targeting ferroptosis resistance by inhibiting SCD1 in TNBC enhances tumor response to
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Breast cancer (BC) exhibits heterogeneous phenotypes and is generally considered a “cold” tumor, particularly Triple-Negative
Breast Cancer (TNBC), wich is resistant to immune checkpoint inhibitors. To overcome this resistance, we are investigating the
impact of reversing ferroptosis resistance on immunotherapy.

The assessment of human breast cancer cell lines treated with ferroptosis inducers (FINs) was performed using Incucyte SX5
and BODIPY C11 staining. Cells were treated with vehicle or escalating doses of RSL3, a GPX4 inhibitor, as well as FABP4
(FABP4i) and SCD1 (SCD1i) inhibitors. Proteomic analysis was conducted on both conditioned medium and total cell lysates of
MDA-MB231 cells. ELISA was used to quantify IL-8 and MIF levels in the medium of treated cells. Immune activation assays
were performed using splenocytes incubated with conditioned medium from FIN-treated cells, followed by immune profiling via
FACS analysis. In vivo response to SCD1i was evaluated using the mouse TNBC (E0771) model.

In this study, we assessed the resistance and sensitivity of several human BC cell lines to FINs in vitro. These experiments
revealed acute resistance to RSL3 or SCD1i in certain BC cell lines. The most sensitive cell line, MDA-MB-231, was further
analyzed by proteomics after treatment with RSL3 and SCD1i. The data revealed a similar protein expression pattern,
characterized by the release of proteins involved in inflammatory pathways, including IL-8 and MIF. The increased secretion of
MIF and IL-8 was further validated by ELISA. Functional assays of immune cell activation on splenocytes in vitro using
conditioned medium from TNBC cells treated with SCD1i or RSL3 revealed a pattern of immune checkpoint inhibitor expression
in various immune cell types, suggesting a potential activating phenotype. In vivo immune profiling of EO771 tumors treated with
SCDL1i showed an increase in PD-1 macrophages, PD-1 dendritic cells and PD-1 Cytotoxic T Cells.

Taken together, our results suggest that the immune-activating markers released by cells undergoing ferroptosis may enhance
the efficacy of immune checkpoint inhibitors in TNBC treatment. The effect of the combination of SCD1 inhibitors and PD-1
inhibitors in the EO771 TNBC mouse model will be explored.



wabacr ,
BACR Annual meeting 2025
MolecularPathwaysinTumorOnset,Progression, and Prevention

Multiomic long-reads for clinical genomics in hematologic cancer: pilot using Fiber-Seq
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Background:

Comprehensive genomic profiling is critical for hematologic cancer diagnosis and precision oncology. Standard short-read
sequencing struggles to profile complex regions and structural variation, and offers limited insight into the epigenome. Long-
read platforms, such as Revio (PacBio) and PromethlON (Oxford Nanopore Technologies), provide new opportunities to
simultaneously detect mutations, gene rearrangements, copy number variants and DNA methylation. However, robust
benchmarking of the latest platform iterations is still lacking and essential for clinical integration.

Methods:

We performed a pilot study on diagnostic and remission-phase hemato-oncology samples with diverse germline
predispositions. Samples were processed using Fiber-Seq to capture single-molecule information on mutations, DNA
methylation, and chromatin structure. Each sample was sequenced using both PacBio and ONT. In parallel, Fiber-Seq of the
Genome-in-a-Bottle sample HG002 was included as a benchmark reference. Data were analyzed using the germline-only mode
of ‘Ir-somatic’, an nf-core based in-house developed long-read pipeline designed for reproducibility and integration into clinical-
grade variant interpretation workflows.

Results:

PacBio yielded higher and more consistent output per flow cell (median: 106 Gb [92-131 Gb] with lower N50 values (17 kb
[15-21 kb]) compared to ONT (73 Gb [21-106 Gb], 25 kb [13-34 kb]). Both platforms showed high F1 scores (PacBio: 99%,
ONT: 97%) for SNV detection in HG002 Fiber-Seq data, with PacBio proving superior for indel calling (PacBio: 92%, ONT:
62%). Clinically relevant alterations were identified on both platforms, some only after manual review. Our Ir-somatic pipeline
identified 88% of clinically relevant variants with PacBio and 71% with ONT. Fiber-Seq treatment (resulting in high levels of N6-
methyl-adenosine) reduced overall yields (PacBio: 20%, ONT: 35%) and read qualities on ONT (98.5% vs 99.8% sequence
identity), despite updated basecalling models. Raw data size was 2.6x smaller with PacBio. Platform-specific biases highlight
the need for optimized bioinformatics to support routine clinical-grade variant detection and interpretation.
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Despite the adoption of multimodal treatment strategies in the clinical management of head and neck squamous cell carcinoma
(HNSCC), prognosis remains poor due to frequent tumor relapses. Anti-EGFR therapies, such as cetuximab, effectively reduce
tumor volume by targeting drug-sensitive cells, but these effects are often transient, with the emergence of drug-tolerant persister
cells (DTPs) driving tumor recurrence. These residual cells, which survive initial treatment, are responsible for maintaining the
tumor burden and ultimately leading to clinical relapse. In this study, we hypothesize that effective strategies to extend the
response to EGFR blockade should target these residual cells that possess intrinsic tolerance mechanisms. To investigate this,
we employed a range of biological models, including 2D and 3D cultures of cetuximab-sensitive and -resistant HNSCC cells, as
well as patient-derived tumor xenografts (PDTXs). By combining transcriptomic, proteomic, and metabolomic approaches, we
identified significant metabolic alterations in HNSCC cells upon cetuximab treatment. Our findings reveal that lipid metabolism is
rewired in residual HNSCC cells, with a notable upregulation of the fatty acid transporter CD36, which correlates with enhanced
fatty acid uptake, oxidation, and storage. This metabolic reprogramming was critical for sustaining the growth of long-term
cetuximab-resistant HNSCC cells. Interestingly, we also identified tumor-derived cytokines that may contribute to the drug
tolerance phenotype through autocrine signaling, further promoting metabolic shifts in persister cells. This study highlights lipid
metabolism rewiring as a key non-genetic mechanism driving acquired resistance to anti-EGFR therapies in HNSCC. Targeting
these metabolic changes may provide a promising therapeutic approach to overcome the challenges posed by drug-tolerant
persister cells and therapeutic resistance in HNSCC.
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Acetate metabolism in head and neck cancers: role for ACSS2 to support tumor growth under
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Head and neck squamous cell carcinoma (HNSCC) afflicts about 890,000 patients annually worldwide and is the seventh most
common cancer. It is often diagnosed at late stages, with loco-regionally advanced diseases for which treatment remains a
clinical challenge. In addition to cell-intrinsic alterations, non-genetic influences from the tumor microenvironment (TME) have
emerged as key contributors to disease progression and clinical relapse in HNSCC patients. We have recently reported a
profound lipid metabolism reprogramming in HNSCC cells upon acquired resistance to anti-EGFR targeted therapy (1).
Nevertheless, the role of lipid metabolism reprogramming and the contribution/influence of TME remain poorly understood in
HNSCC.

Here, we aim to investigate the role of acetate, a short-chain fatty acid reported as one of the most upregulated metabolites in
the HNSCC TME (through volatilomic analyses) and used in PET imaging as a tracer for radiotherapy planning in HNSCC
patients.

By using several HNSCC cell lines, we have first shown that acetyl-CoA synthetase 2 (ACSS2), a key player in acetate
metabolism to regulate de novo fatty acid synthesis and histone acetylation, is upregulated in HNSCC cells under hypoxic
conditions at both mRNA and protein levels. Stable genetic knockdown of ACSS2 results in specific growth-inhibitory effects in
HNSCC cell lines under hypoxia in 2D conditions and to reduced spheroid growth in 3D cultures. Similarly, while
pharmacological inhibition of ACSS2 has no effect under normoxia, it induces HNSCC cell death under hypoxia and increases
the necrotic core of 3D spheroids. Interestingly, genetic invalidation and pharmacological inhibition of ACSS2 both lead to
reduced tumor growth of FaDu xenografts in nude mice, with decreased tumor volume and weight. Metabolomic and lipidomic
analyses of tumor samples have revealed significant alterations in both metabolite and lipid profiles upon ACSS2 inhibition.
These findings suggest a key role for ACSS2 in HNSCC progression. Ongoing work aims to investigate how ACSS2-dependent
acetate metabolism supports cell survival under oxygen-limited conditions (e.g. by regulating histone acetylation and gene
expression) and to identify the source of acetate within the HNSCC TME (e.g. cancer-associated fibroblasts or microbiota).
(1)Van den Bossche, V. et al. PPARalpha-mediated lipid metabolism reprogramming supports anti-EGFR therapy resistance in
head and neck squamous cell carcinoma. Nat Commun 16, 1237 (2025).
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Current single-cell multiomics methods typically provide limited genomic information, constraining genotype-phenotype studies.
To address this gap, we developed SPLONGGET (Single-cell Profiling of LONG-read Genome, Epigenome, and
Transcriptome), which integrates 10X Genomics barcoding with Oxford Nanopore sequencing to simultaneously profile
genome, chromatin accessibility, and full-length transcriptomes in thousands of single cells. By retaining all tagmentation
fragments during library preparation, SPLONGGET delivers whole-genome coverage, supports target enrichment for effective
single-cell genotyping, and remains backwards compatible with existing short-read workflows. SPLONGGET enables
comprehensive calling of small variants, structural variants, and copy number alterations. Applying SPLONGGET to paediatric
B-cell acute lymphoblastic leukaemia revealed clonal dynamics and the phenotypic effects of somatic variants. Notably, we
evidence parallel evolution of immune escape variants with four distinct splice site mutations and loss of heterozygosity in the
CAR T-cell therapy CD19 target. In conclusion, SPLONGGET enables integrated high-throughput analysis of genetic variation
and molecular phenotypes using off-the-shelf kits, offering a timely and powerful tool to study genetically heterogeneous
samples, such as tumours but also ageing normal tissues.
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Over the past years, our laboratory has demonstrated the relevance of 3D spheroid and organoid models in recapitulating key
features of the tumor microenvironment (TME), including hypoxia, acidosis, and metabolic rewiring. Advancements in these
models toward more physiologically relevant heterotypic systems, particularly through the integration of immune cells, are gaining
momentum. With the growing impact of immunotherapy and the pressing need for effective combination strategies to enhance
response rates, such models are increasingly essential. Moreover, in the context of metabolism-targeting therapies, heterotypic
3D tumor models are especially critical to assess whether these drugs exert aligned effects on both cancer and immune cells, or
whether therapeutic benefits for cancer cells come at the expense of immune cell function. We established immunospheroids by
co-culturing cancer cells of various origins with mouse immune cells isolated from the spleen. Different immune-to-cancer cell
ratios were tested, and flow cytometry was used to characterize the immune cell composition. Notably, T cells infiltrating the
spheroids, thus in direct contact with cancer cells, expressed activation markers, CD44 and CD69, whereas most of the T cells
remaining outside the 3D structure remained naive (CD62Lhi) thereby mimicking the diversity of immune cell status in vivo. We
transduced cancer cells with the Nuclight Red reporter to enable real-time tracking of T cell-mediated cytotoxicity using the
Incucyte system, which allowed us to distinguish immune-resistant (e.g., colon CT26) from immune-sensitive (e.g., mesothelioma
AB12) spheroids. These models facilitated the identification of several immune checkpoints (ICs), including VISTA and CD200
and TIGIT, whose expression was modulated by the hypoxic and acidic conditions naturally arising within the spheroids. This led
to the selection of second-generation IC blocker combinations (e.g., anti-VISTA, anti-CD200, and anti- TIGIT) most likely to
induce effective immune responses and showed that chemotherapy pre-treatment could sensitize resistant immunospheroids to
their effects. We then used this 3D immunospheroid platform to screen ~30 lipid metabolism-targeting compounds and identified
three hits targeting fatty acid anabolism (ie, synthesis and desaturation) that significantly enhanced T cell activity. In parallel, a
high-throughput repurposing screen of ~3,000 FDA-approved drugs uncovered a subset with increased anticancer efficacy when
administered in the presence of immune cells. Altogether, these findings highlight the potential of immunospheroids to elucidate
how the TME shapes immune checkpoint (IC) expression and influences responses to IC blockade. Furthermore, this model
serves as a powerful platform to identify both metabolism-targeting and repurposed drugs capable of enhancing anti-cancer
immune responses.
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Background: Sarcomas represent 1-2% of adult cancers but encompass over 100 subtypes, posing unique challenges for
diagnosis and treatment. Current genetic testing relies on multiple sequential assays, each providing limited insight while
delaying clinical decisions. Notably, up to 20% of soft tissue sarcomas show no known molecular markers with standard
approaches. There is an urgent need for comprehensive molecular profiling to improve diagnosis, guide therapy selection, and
advance precision oncology for sarcoma patients.

Methods: We are performing Fiber-seq on a cohort of 38 soft-tissue and bone tumors whose subtype had been previously
determined with a combination of Optical Genome Mapping (OGM), karyotyping, FISH, and targeted RNA-seq. We then
performed analysis on the resulting single molecule information on mutations, DNA methylation, and chromatin accessibility.
This was done using Ir-somatic, an nf-core based in-house pipeline optimized for reproducible analysis of both somatic small
and structural variation and copy number aberrations.

Results: In all 20 currently sequenced cohort samples, Fiber-seq revealed the genomic aberrations diagnostic for the sarcoma
subtype, including those missed by standard-of-care techniques. Across the cohort, Fiber-seq achieved a mean yield of 109.7
Gb and an average coverage of 34x, enabling robust detection of high-impact indels and SNVs at single nucleotide resolution.
Beyond variant detection Fiber-seq revealed detailed epigenetic and copy number profiles, demonstrating its multiomic
capabilities compared to current clinical assays. Notably, this high-resolution data has been used to successfully classify 16/20
sarcoma on methylation data alone, leveraging the copy number profiles to selectively sample informative tumor reads.

Conclusion: Fiber-seq holds vast potential to transform sarcoma diagnosis by providing comprehensive genomic and
epigenomic insights in a single nucleotide resolved test.
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Promoter hypermethylation of the MLH1 gene is a well-characterized epigenetic alteration in colorectal cancer (CRC),
frequently associated with microsatellite instability and tumor progression. This biomarker is already used in clinical settings to
support CRC diagnosis, particularly in tumors exhibiting microsatellite instability. However, detection typically relies on tissue
biopsies and complex molecular assays, which limits its accessibility and scalability.

To address the need for a rapid, minimally invasive diagnostic alternative, this study presents SOCan (Singlet Oxygen-based
photoelectrochemical platform for Cancer biomarkers), a novel biosensor developed through an interdisciplinary collaboration
between Ghent University, University of Antwerp, and University Hospital Antwerp. SOCan is a photoelectrochemical (PEC)
biosensor that uses light and oxygen to trigger an electrochemical signal when a target molecule is present.

In this work, SOCan was tailored to detect methylated MLH1 targets using a sandwich hybridization assay. Custom-designed
probes were developed to selectively bind CpG-rich regions of the methylated MLH1 promoter. Target selectivity was achieved
by immobilizing a capture probe on magnetic beads, while a fluorescent detection probe completed the sandwich complex for
PEC signal generation. Initial experiments validated probe functionality using artificial DNA constructs. Hybridization
experiments were then conducted across a temperature gradient to maximize discrimination efficiency between methylated and
unmethylated targets. Ongoing sensitivity experiments aim to determine the minimum detectable signal threshold for low-
concentrated targets.

Initial probe validation at room temperature confirmed functional hybridization for both capture and detection probes, producing
measurable PEC signals for both methylated and unmethylated MLH1 targets. This demonstrated that the biosensor was
operational, but lacked selectivity at room temperature. Elevated hybridization temperatures improved selectivity (from 59% to
97%) by destabilizing non-specific interactions, enabling clear differentiation between methylated and unmethylated DNA.

In conclusion, this study introduces a methylation-sensitive PEC biosensor for MLH1 detection in CRC. Initial probe validation
confirmed hybridization functionality, and hybridization temperature optimization significantly improved target discrimination.
Future work will focus on validating the system using biological specimens, including cell lines, tissue samples, and liquid
biopsies.
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Introduction

In many European countries, the incidence of esophageal adenocarcinoma (EAC) is increasing. EAC is strongly associated
with Barrett's esophagus, which can progress via dysplasia to early and invasive adenocarcinoma. Endoscopic treatment is the
mainstay for early mucosal cancer (T1a/b stage) but requires intense post-treatment surveillance. This results in overtreatment
in most, and undertreatment in only a subset of patients.

There is a need for accurate risk stratification in Barrett's esophagus patients with early EAC to tailor treatment and follow-up,
thereby enhancing cost-effectiveness and patient quality of life.

The ENDEAVOR consortium, consisting of more than 10 partners from 7 European countries, will execute a 5-year project to
develop a risk stratification model guiding treatment and surveillance, alongside a cost-effectiveness analysis, health-economic
modeling and health-related quality of life (HR-QoL) investigation.

Methods

The project will recruit patients with Barrett's esophagus and early mucosal adenocarcinoma (T1a/b) from 10 European clinical
sites. Patient and stakeholder groups will be involved. The first study comprises a pilot cohort study of 60 patients, involving
tissue biopsies, cytology, blood samples and QoL questionnaires (EQ-5D-5L and Cancer Worry Scale). Outcomes include
optimizing a biomarker-based risk stratification model, validation of Cancer Worry Scale questionnaire and e-clinical tools.
These results will inform a second randomized controlled trial (RCT). Extensive reviews based on Barrett's esophagus
progression and QoL will be performed. Findings will be disseminated and guide future surveillance protocols in Barrett's
esophagus patients.

Ethics
The ethical committee of University Hospital Antwerp has given approval for the pilot study in October 2024. Patient inclusion
has commenced in August 2025.

Registration
Clinicaltrial.gov ID: NCT06523374

Discussion

This project seeks to address key challenges in Barrett's esophagus patients with early adenocarcinoma by validating a
biomarker-based risk model, conducting health-economic modeling, assessing HR-QoL and engaging stakeholders to enhance
patient care.
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NKCC1 as a regulator of stemness and redox balance in colorectal cancer
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Na -K -2Cl cotransporter 1 (NKCC1), encoded by SLC12A2, is a solute carrier protein overexpressed in colorectal cancer
(CRC), with a poorly defined CRC mechanistic role. Our aim was to clarify NKCC1 implications in CRC using different omic
data and functional CRC models.

Here, we first identify NKCC1 as a marker of normal intestinal stem cells. Immunohistochemistry on human colon tissues
revealed strong expression in the stem cell compartment (crypt bottom). This pattern was corroborated by single-cell RNA-seq
analyses from colorectal tumors and adjacent mucosa (Pelka et al., 2021), showing NKCC1 enrichment in stem cell clusters.
Patient-derived organoids showed that SLC12A2 is highly expressed in proliferative, stem cell-enriched organoids and strongly
downregulated after differentiation, confirming its stem cell-associated expression. In public single-cell transcriptomic dataset,
SLC12A2 is enriched in the CRC stem cell (CSC) cluster. Consistently, a pre-ranked GSEA performed on genes most positively
correlated with SLC12A2 expression in tumor cells revealed a significant enrichment of the CSC gene signature (Lin et al.,
2024). Surprisingly, analysis of CRC patient datasets revealed that tumors with lower SLC12A2 expression were associated
with poorer relapse-free survival (HR = 0.39, p < 0.0001).

SLC12A2 silencing cause culture context-dependent effects. In HT29 2D-monolayers, SLC12A2 knockdown reduced
proliferation, whereas in spheroids, it promoted growth, consistent with an enhanced stemness. In contrast, the use of its
specific chemical inhibitor, bumetanide, increased cell viability and activated AKT/mTORCL signalling in both HT29 and human
colorectal tumoroids.

Because CSCs and oxidative stress pathways strongly influence radiotherapy responses, we evaluated NKCC1 modulation
under irradiation and redox perturbations. SLC12A2 knockdown enhanced oxidative stress regulator (p62/SQSTM1, AKR1B10)
in HT29, organoids and tumoroids, and increased basal ROS and conferred increased resistance to ionizing radiation in the
HT29 spheroids. Conversely, bumetanide treatment enhanced ROS accumulation and sensitized cells to oxidative damage,
reducing viability when combined with exogenous H202 co-simulation.

Altogether, these findings show that NKCC1 plays opposite roles depending on its modulation and the experimental context:
decreased expression promotes stemness, redox adaptation and radio-resistance; while direct pharmacological blockade
destabilizes redox balance and increases oxidative stress sensitivity. Thus, NKCC1 emerges as potential key player in
colorectal carcinogenesis.
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Colorectal cancer (CRC) is a complex and frequently lethal condition marked by diverse treatment responses and outcomes.
Throughout the years, molecular analyses revealed different CRC states, however the dynamics between these different CRC
cell states is currently unknown. A major driver of cellular plasticity is the epithelial-to-mesenchymal transition (EMT). This
fundamental biological process in embryonic development allows cancer cells to adopt cell states that enable stemness,
invasion and metastasis. The EMT program is primarily governed by a set of transcription factors including the ZEB1.

In our study, we expressed ZEB1 in the intestinal epithelium of mice (ZEB1IEC-TG), resulting in the rapid and spontaneous
development of small intestinal and colonic hyperplasia without the necessity for additional mutations in tumor suppressors or
oncogenes. Intriguingly, ZEB1IEC-TG tumors and organoids demonstrate a significant loss of intestinal differentiation with a
depletion of goblet- and enteroendocrine cells. Moreover, this is coupled with enhanced stemness as organoids derived from
ZEBLIEC-TG mouse colonic tissue demonstrate an increased organoid forming capacity. Lastly, our study reveals
mitochondrial dysfunction in ZEB1IEC-TG organoids and a shift in the balance between glycolysis and oxidative
phosphorylation. This suggests a metabolic shift yet the interaction with stemness and tumor formation remains to be
elucidated.

The mechanism by which ZEBL1 is driving these intestinal cancers is currently being elucidated through the integration of RNA-
seq, cut&run and metabolic analyses. Our findings indicate that ZEB1 might serve as an oncogene in the development of
colorectal cancer.
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Cetuximab is the only FDA-approved targeted therapy for head and neck squamous cell carcinoma (HNSCC), but is confronted
with multiple resistance mechanisms. Besides inhibiting the epidermal growth factor receptor (EGFR), cetuximab can also
induce antibody-dependent cellular cytotoxicity (ADCC) by natural killer (NK) cells, which are relatively highly present in
HNSCC yet exposed to immunosuppressive stimuli. Therefore, this study aims to develop a immune checkpoint approach to
further cetuximab-mediated NK cell activity in HNSCC.

Formalin-fixed paraffin-embedded tissue sections from 50 HNSCC patients were stained for immune checkpoint ligands. NK
cells from HNSCC patients were analyzed by flow cytometry for immune checkpoint receptor expression. Coculture assays with
our well-established panel of nine HNSCC cell lines capturing sensitivity, intrinsic resistance and acquired resistance to
cetuximab were performed to investigate NK cell-mediated cytotoxicity and cytokine secretion following treatment with
cetuximab and/or anti-CD155. A novel humanized mouse model was implemented via engraftment of primary human donor NK
cells into FcResolv hIL15-NOG mice, after which FaDu-R HNSCC cells were inoculated subcutaneously. Tumors were
collected at humane endpoint for flow cytometry.

Immunohistochemistry revealed strong and prevalent expression of CD155, associated with worse survival. NK cells of HNSCC
patients showed elevated expression of CD155’s inhibitory receptor TIGIT. Functionally, live-cell imaging and cytokine analysis
of cocultures of NK cells with panel of cetuximab sensitive/resistant HNSCC cell lines revealed that combined targeting of
EGFR and CD155 synergistically enhanced the anti-tumor activity by NK cells, completely dependent on cetuximab-mediated
ADCC. In the NK cell-humanized HNSCC-bearing mice, the combination therapy with anti-CD155 and cetuximab significantly
reduced tumor growth and prolonged survival compared to monotherapies and controls. Flow cytometry of intratumoral NK cells
revealed distinct patterns in infiltration, ligand expression and activation status. Cetuximab enhanced NK cell infiltration, while
anti-CD155 increased expression of CD155’ stimulatory receptor DNAM-1. The combination therapy showed elevated
expression of activation marker CD137, which correlated positively with prolonged survival. TIGIT expression was highest
following cetuximab and combination therapy.

In conclusion, CD155 blockade unleashes cetuximab-mediated NK cell activity against HNSCC cells in vitro and in vivo,
irrespective of cetuximab resistance status, providing strong preclinical evidence for this promising strategy.
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Heterogeneous and dynamic response of esophageal cancer to CDK4/6 inhibition.
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Introduction: Esophageal squamous cell carcinoma (eSCC) is among the deadliest cancers worldwide, with minimal
improvement in 5-year survival rates over the past two decades. Beyond its highly heterogeneous oncogenic landscape, the
cyclin D-CDK4/6-pRB axis is dysregulated in 98% of cases. CDK4/6 inhibition has been shown to promote T-cell-mediated
tumor clearance by fostering a tumor-suppressive immune microenvironment. Our study aimed to investigate the response of
eSCC to the FDA-approved CDK4/6 inhibitor, Palbociclib, and explore the possible interplay between cancer cells, the tumor
microenvironment, and immune cells upon treatment.

Materials and Methods: A panel of 22 human esophageal squamous cell carcinoma (eSCC) cell lines was used to assess the
effects of the CDK4/6 inhibitor, Palbociclib. Cell cycle analysis was performed via flow cytometry, and micronuclei formation
was evaluated by immunostaining. Activation of the cGAS-STING pathway and inflammatory responses were analyzed using
western blot, RNA sequencing, and multiplex cytokine assays. To model the tumor microenvironment, eSCC spheroids were
embedded in a microfluidic device, co-cultured with human umbilical vein endothelial cells (HUVECSs) and lung fibroblasts (LF)
to induce vascularization. Immune cell infiltration was evaluated by introducing human PBMCs into the microfluidic device after
six days of Palbociclib treatment, followed by immunofluorescence staining and quantitative image analysis.

Results and Discussion: Palbociclib treatment resulted in reduction of S-phase progression in 90% of eSCC cell lines, with
prolonged exposure leading to nuclear abnormalities, including micronuclei formation. Immunostaining revealed that many of
these micronuclei lacked Lamin A/C. This loss correlated with the activation of the cGAS-STING pathway, as confirmed by the
upregulation of inflammatory and interferon response genes. In a 3D tumor model, Palbociclib treatment led to increased
PBMCs infiltration into eSCC spheroids, as demonstrated by immunofluorescence quantification. These results suggest that
Palbociclib promotes immune cell recruitment, potentially enhancing anti-tumor immunity. These findings reveal a dual effect of
Palbociclib in eSCC: direct inhibition of tumor cell proliferation on selected cell lines and indirect modulation of immune
responses.

Conclusion: Prolonged Palbociclib treatment induces micronuclei formation, cGAS-STING activation, and an inflammatory
response. ESCC 3D model reveals indirect immune-modulating effects of CDK4/6 inhibition, supporting its potential for
combination with immunotherapy. However, the heterogeneous response among eSCC cell lines highlights the need to further
investigate genomic determinants of Palbociclib sensitivity to optimize treatment strategies.
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Context

Glioblastoma (GBM) is the most common and lethal primary brain tumor in adults. Clinical data and experimental models show
that human GBM cells invade the adult brain and find shelter in a neurogenic area, the subventricular zone (SVZ). Once nested
in the SVZ, GBM cells are more resistant to ionizing radiation, suggesting a role of the SVZ in GBM resistance to therapy and
relapse. The cerebrospinal fluid (CSF) was also shown to influence SVZ-nested GBM cells. The aim of the project is to better
understand the cellular and molecular effects of the SVZ and the CSF on hosted GBM cells.

Methods

Bulk RNA sequencing was performed on four patient-derived GBM cultures plated in CSF or in control medium for 24 hours. In
parallel, mCherry+ patient-derived GBM cells were orthotopically grafted in immunodeficient mice. The SVZ vs the tumor mass
(TM) were dissected, dissociated and GBM cells were sorted to be analyzed by single-cell RNA sequencing.

Results

GBM cells, normally cultured in suspension, adopt an adherent phenotype when they are cultured in CSF. Several genes were
shown to be differentially expressed between the CSF and the control medium in vitro and between the SVZ and the TM in vivo.
Downstream analysis showed a CSF-induced enrichment of the epithelial-to-mesenchymal transition pathway in all GBM
cultures. Some pathways were also shown to be activated both in vitro and in vivo such as the TNFa signaling via NFkB, p53
pathway, hypoxia and an increase in invasive functions.

Conclusion and Perspectives

GBM cells are influenced both by the CSF in vitro and by the SVZ environment in vivo. Several pathways are notably activated,
suggesting that they may play an important role in SVZ-associated tumor persistence. The results will be validated on patients’
samples and more deeply investigated.
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Approximately half of patients with advanced head and neck squamous cell carcinoma face relapse or metastasis (R/M
HNSCC), associated with poor prognosis. Current first-line regimens, including immune checkpoint inhibition with or without
platinum-based chemotherapy, show restricted benefits due to low response rates and severe side effects, especially in
patients that are already weakened. These shortcomings emphasize the urgent need for novel therapeutic strategies that
improve both treatment efficacy and patient’s outcomes.

Non-thermal plasma (NTP) has emerged as a promising anti-cancer modality, primarily through the localized delivery of
reactive oxygen and nitrogen species (RONS). These reactive species induce oxidative stress within tumor cells, resulting in
cancer cell death and immune modulation. Notably, we recently showed that NTP can alter critical immune-regulatory
molecules, creating opportunities to rationally design combination strategies to further boost immune activation.

In the present study, we investigated the anti-cancer and immunomodulatory properties of NTP to lay the groundwork for
strategic combination approaches for R/M HNSCC. In vitro, a 3D multi-spheroid model from different HNSCC cell lines was
established and treated with NTP, using the kINPen®MED device. Here, we observed a dose-dependent reduction in spheroid
growth, highlighting direct cytotoxic activity. To complement these findings in a clinically relevant context, we next evaluated
NTP in vivo using a syngeneic, immunocompetent C3H/HeN-SCCVII HNSCC mouse model. Repeated NTP exposure resulted
in a significant reduction of the tumor volume compared to the untreated controls. Hereafter, tumors were collected and
examined for immune-related markers using immunohistochemistry. Notably, we observed a significant increase in CD8+
cytotoxic T-cell infiltration, indicating an enhanced immune triggering. These results suggest that NTP may boost the anti-tumor
immunity, highlighting its potential for combining with other immune-engaging therapies.

In summary, our findings demonstrate that NTP exerts both cytotoxic and immunomodulatory effects in relevant preclinical
models for HNSCC. By reducing tumor burden and promoting immune cell triggering, NTP represents a promising candidate to
combine with other immune-triggering approaches. These results support further exploration of NTP in rationally-designed
combination strategies, with the potential to overcome the current limitations of R/M HNSCC treatments and ultimately enhance
the patient’s quality of life.
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Melanoma is a highly malignant cancer of the skin characterized by excessive invasiveness and metastasis formation. In recent
decades, significant improvements have been made in treatment of melanoma. However, due to the increasing resistance to
these therapies, the need for new and effective treatment strategies remains. Resistance to these therapies can be partly
explained by the high plasticity of melanoma cells. These cells are able to reversibly switch between a proliferative state and an
invasive state, which resembles the epithelial-to-mesenchymal transition (EMT) observed in carcinomas. We and others have
shown that the ZEB proteins play a crucial role in regulating this reversible switch. As such, a ZEB2highZEB1low state has
been linked to a more differentiated, proliferative phenotype, marked by the expression of melanocyte genes such as TYR.
Conversely, a ZEB2lowZEB1high state correlates with a dedifferentiated, invasive phenotype, characterized by an increased
expression mesenchymal genes including AXL. To provide further insight into the transcriptional/epigenetic regulation of this
process and to uncover molecular regulators that control the switch between the ZEB proteins, we have developed an in vitro
reporter system. This system enables us to specifically mark human melanoma cells that are either in the proliferative or
invasive state. Additionally, we can artificially induce a switch in ZEB protein expression within this reporter line by silencing
ZEB2 or by treatment with a cytokine cocktail. Using this system, we are setting up a genome-wide CRISPR screen. By
selectively tagging our cells, we can track cells that transition from a proliferative state to an invasive state. In combination with
targeted gene knockouts throughout the genome (using a CRISPR library), we aim to identify molecular regulators of the ZEB
switch an uncover potential new therapeutic targets. In addition, the reporter system will also be used to perform high-
throughput screening of small molecules and repurposed drugs to find molecules that can block the transition from the
proliferative to the invasive state. Taken together, we aim to further decipher the molecular regulation of melanoma plasticity
and uncover new potential targets for melanoma treatment.



wabacr ,
BACR Annual meeting 2025
MolecularPathwaysinTumorOnset,Progression, and Prevention

The role of glycation stress in glioblastoma stem-like cells as a potential therapeutic target

Alice Putzu (1), Célia Lemoine(2), Victoria Mohring(1), Fanny Lardinois(1), Valentine Delmotte(1), Olivier Peulen(1), Bernard
Rogister(2), Virginie Neirinckx(2), Akeila Bellahcene(1).

(1) Metastasis Research Laboratory, GIGA Institute, ULiege;
(2) Laboratory of Nervous System Disorders and Therapy, GIGA Institute, ULiége.

Presenting author : Alice Putzu - GIGA Institute, ULiége, Metastasis Research Laboratory, GIGA Institute, ULiége - Avenue Hippocrate 13, , Liege, Liege,
4000, Belgié - alice.putzu@uiliege.be

Glioblastoma multiforme (GBM) is the most aggressive and treatment-resistant primary brain tumor in adults. A major factor
contributing to this resistance is the presence of glioblastoma stem-like cells (GSCs), which display high metabolic flexibility,
preferentially rely on glycolysis under low oxygen conditions, and drive tumor growth and invasion. Methylglyoxal (MG), a
reactive byproduct of glycolysis, has recently gained attention as a key oncometabolite that induces glycation stress, promotes
tumor progression, and reduces treatment effectiveness. Despite this, the role of MG in GBM remains largely unexplored.

In this study, we aim to investigate the effects of MG-induced stress on GSCs. We characterized the metabolic profiles,
accumulation of MG-derived adducts, and the activity of the glyoxalase detoxification system across a panel of GSC lines.
These lines were derived from patient tumor samples and cultured under defined stem cell conditions to preserve their tumor-
initiating capacity.

Our preliminary results indicate that MG-related stress is a common characteristic of invasive GSCs, evidenced by the build-up
of MG-specific protein adducts. Building on this, we will explore how MG influences key malignant features such as
invasiveness and therapy resistance. To model MG-induced stress, we will use both exogenous MG treatment and endogenous
approaches like silencing components of the glyoxalase system.

Finally, we plan to evaluate the therapeutic potential of MG scavengers, including carnosine—a naturally occurring dipeptide
capable of crossing the blood-brain barrier—as a strategy to mitigate MG-driven effects. Targeting MG stress could offer a
novel approach to overcome GBM heterogeneity and improve treatment outcomes in this devastating cancer.
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Epitranscriptomics regulation through tRNA modifications plays a critical role in proteostasis and cancer progression. Among
these, wobble uridine (U34) modifications are essential for efficient codon decoding and proper protein folding, and their
dysregulation has been linked to oncogenic malignant phenotypes and therapy resistance. The Elongator subunit ELP3, a key
U34-modifying enzyme, promotes survival and drug resistance in BRAFV600E melanoma (Rapino et al. Nature 2018).
However, the clinical implications of therapeutically targeting a tRNA-modifying enzyme remain undefined. Here, we present the
characterization of TTR-058, a highly selective and potent first-in-class pharmacological inhibitor of ELP3. Treatment of
melanoma cells with TTR-058 induces protein aggregation, disrupts proteostasis, and triggers cell death at low micromolar
concentrations, with minimal effect on BRAFWT cells. These cellular effects were accompagnied by inhibition of the mcm5s2
U34 tRNA modification and impaired translation of U34-dependent oncogenic transcripts. In addition, TTR-058 enhances MHC
class Il antigen presentation and activates CD4+ effector T cells in co-culture assays. In vivo, pharmacological inhibition of
ELP3 with TTR-058 reduces tumor growth and significantly prolongs survival in BRAFV600E melanoma models by engaging
both CD4+ and CD8+ T cell responses, without detectable systemic toxicity. Collectively, our findings provide strong proof-of-
concept that targeting tRNA modifications represents a promising anti-cancer therapy and identify catalytic inhibition of ELP3 as
a novel therapeutic approach in BRAFV600E melanoma.
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Cancer is the second leading cause of mortality worldwide, making the development of effective treatments crucial. A promising
approach is to combine radiotherapy with immunotherapy. In response to this treatment, rare clinical cases have shown an
abscopal effect, defined as the regression of tumors outside the irradiated field. Numerous studies have linked this effect to the
induction of antitumor immunity. Although the exact underlying mechanisms of this effect remain to be elucidated, it is recognized
that the cGAS-STING signaling pathway plays a crucial role. This signaling pathway is a key mediator of the inflammatory
response following the detection of cytoplasmic double-stranded DNA. However, inducing antitumor immunity is complex due to
the numerous effects induced by radiotherapy, some of which are immunostimulatory and others immunosuppressive. Modulating
different parameters of radiotherapy could increase the occurrence of the abscopal effect. Indeed, conventional radiotherapy
(low-LET X-ray) is used as the standard treatment in clinics, but in recent years, there has been growing interest in particle-based
radiotherapy (high-LET proton, carbon ions, or helium) due to its ballistic advantages and biological impacts. The objective of this
project is to determine whether the LET of radiotherapy influences the induction of antitumor immunity at different doses in a
syngeneic mouse cancer model. Given that head and neck cancers are predominantly treated with radiotherapy, the MTCQ1 cell
line has been chosen. MTCQ1 cells were irradiated at different doses of X-rays or high-LET protons to evaluate these effects in
vitro. An in vivo vaccination assay was also conducted on C57BL/6 mice. The results obtained suggest that, although particle-
based radiotherapy presents ballistic advantages and biological impacts, the influence of LET on the induction of specific
antitumor immunity remains uncertain.
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INTRODUCTION Radiotherapy is considered a fundamental treatment modality for breast cancer but the emergence of
radioresistance is a major cause of treatment failure. Among the different adaptations that confer resistance, cancer stem cells
emerge as potential drivers of tumor recurrence and metastasis, making them a primary target for anti-cancer therapy. Our
objectives are to investigate how cancer stem cells and their metabolic plasticity control radioresistance, and to highlight a target
to reverse radioresistance.

METHODS

MDA-MB-231 human breast cancer cell line was exposed to clinically relevant fractionated irradiation schemes of X-ray
irradiation over time to obtain radioresistant (RR) cells. Colony formation assays were used to confirm radioresistance. The
investigation into breast cancer stem cells involved the examination of stemness indicators and mitochondria characteristics.
Subsequently, the study focused more on MYC, which exerts many proto-oncogenic roles.

RESULTS Although irradiated cell lines show modified mitochondrial features, only the RR cell line expresses cancer stem-cell
markers, including increased MYC. An increase in MYC was also demonstrated in another radioresistant cell line that were
produced using an alternative irradiation protocol. Of the MYC inhibitors tested, one in particular was found to decrease RR cell
proliferation. Furthermore, combining this inhibitor with X-ray irradiation was also shown to decrease RR cell survival.

CONCLUSION
In vitro, the MYC inhibitor exhibits a radiosensitizing effect on radioresistant cancer cells, with the onset of stemness. In vivo, an
ongoing study is investigating the effects of combining the inhibitor with fractionated radiotherapy, to reverse radioresistance.
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Ductal carcinoma in situ (DCIS) is a non-invasive lesion, accounting for more than 20% of breast cancer (BC) diagnoses in
women. Although DCIS lesions respect the natural tissue barriers of the breast, some will eventually progress, leading to life-
threatening invasive and metastatic BC (IBC). Currently, there is no approach to predict which DCIS lesions will progress into
IBC, and most women diagnosed with DCIS undergo surgery and radiotherapy by default, risking harmful side effects.
Addressing the lack of tools to diagnose DCIS progression, we focus on uncovering and validating markers that can predict
whether DCIS will advance into invasive BC or remain indolent throughout a woman's lifetime.

We developed a method to track DCIS evolution using optical barcoding, intraductal injection, and longitudinal intravital
microscopy (IVM). Our initial results using MCF10DCIS.com cells showed that polyclonal lesions tend to grow faster and
become invasive, while monoclonal lesions remain confined. This approach is now being applied to clinically relevant DCIS-
patient derived xenograft (PDX) models, where we observe three early clonal patterns: monoclonal dominance, color-block
segregation, and intermixing polyclonality. Specifically, intermixing polyclonality is associated with larger lesion size, faster
growth and invasive progression. Based on these results, we hypothesize that high lesion diversity is an indicator of future
progression.

To identify the molecular mechanisms driving the invasive progression of DCIS, we are currently performing a high-throughput
CRISPR-KOALA (Knock-Out and Activation Linked Assay) screen in DCIS-PDX cells, targeting 200 differentially expressed
genes identified in our transcriptomic analyses comparing indolent and progressive DCIS. This approach enables both loss-
and gain-of-function interrogation of candidate regulators of invasive progression. To functionally validate our future hits, we
developed a 3D assembloid model in which healthy basal cells encapsulate DCIS spheroids, mimicking human ductal
architecture. Time-lapse imaging in this system allows us to monitor basal-DCIS interactions in real time and assess invasive
behavior in a physiologically relevant setting.

Ultimately, we aim to build 4D maps of DCIS growth and extract predictive biomarkers for high-risk lesions. We are also
exploring proteomic profiling of NAF (nipple aspirate fluid) as a complementary, non-invasive strategy. Together, these
approaches may lead to clinically relevant tools to stratify DCIS patients and thus, reduce overtreatment.
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Background and Aim: Diffuse intrinsic pontine glioma (DIPG) is a fatal pediatric brain tumor with an almost 100% mortality rate,
making it the leading cause of cancer-related deaths in children despite its rarity. Its inoperable location and the limited efficacy
of radiotherapy—extending survival by only a few months—underscore the urgent need for new treatments. However, progress
has been hindered by a lack of accurate preclinical models and an incomplete understanding of DIPG’s immune
microenvironment. Many studies rely on only one or two models, often using adult mice to represent a pediatric disease, which
limits the translational relevance of their findings. To overcome these limitations, we are developing an advanced DIPG murine
platform that includes seven immune-competent syngeneic mouse models, four patient-derived models, and a humanized
mouse model.

Materials & Methods: Juvenile mice (22—26 days old) are stereotactically inoculated for precise tumor localization in the
brainstem. The immune landscape of these models will be extensively characterized using multiplex immunohistochemistry to
gain in-depth insights into DIPG’s tumor-immune interactions.

Results: The platform is currently in development, with all necessary collaborations in place to support the project. Ethical
approval has been obtained, ensuring compliance with regulatory standards. Furthermore, stereotactic inoculation coordinates
have been optimized, allowing for precise and reproducible tumor implantation in the brainstem. These milestones establish a
strong foundation for the next phase, which will focus on immune characterization and preclinical therapy testing.

Discussion and Conclusion: By providing a diverse and representative set of models, this platform will facilitate robust
preclinical testing of novel therapies, increasing the likelihood of successful translation to patients. By overcoming the limitations
of current models, this project aims to accelerate the discovery of effective DIPG treatments and ultimately improve clinical
outcomes for affected children.
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Intratumoral delivery of lipid nanoparticle-formulated mRNA encoding IL-21, IL-7, and 4-1BBL
induces anti-tumor immunity
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Therapeutic nRNA demonstrated remarkable potential in tackling various diseases including cancer. Local delivery of mRNA-
based immunotherapy offers a promising avenue as it enables the production of specific immunomodulatory proteins that can
stimulate the immune system to recognize and eliminate cancer cells while limiting systemic exposure and toxicities. Here, we
developed and employed lipid-based nanoparticles (LNPs) to intratumorally deliver an mRNA mixture encoding the cytokines
interleukin (IL)-21 and IL-7 and the immunostimulatory molecule 4-1BB ligand (Triplet LNP). IL-21 synergy with IL-7 and 4-1BBL
led to a profound increase in the frequency of tumor-infiltrating CD8+ T cells and their capacity to produce granzyme B and IFN-
y, leading to tumor eradication and the development of long-term immunological memory. Mechanistically, we found that within
the immune cells, the mRNA transfection efficiency of intratumorally-delivered LNPs was highest in macrophages, monocytes
and cDC2s, inducing the activation and migration of the latter to the tumor-draining lymph nodes (tdLNs). Differential Nichenet
analysis on the scRNA-seq datasets of Triplet LNP-treated and control tumors predicted that upon therapy, mainly cDC2s and
migDCs induced cytotoxic CD8+ T cells in the tdLNs. Moreover, we showed that the efficacy of the Triplet LNP was dependent
on tdLN-tumor CD8+ T-cell trafficking and that the presence of CD39+ CX3CR1+ tumor-specific CD8+ T cells in the blood could
be used as a prognostic factor for the response to Triplet LNP therapy. Finally, we highlight the therapeutic potential of the
Triplet LNP in multiple murine tumor models and its superior therapeutic efficacy to immune checkpoint blockade. Ultimately,
the expression of these immunomodulators was associated with better overall survival in cancer patients.
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Introduction

Glioblastoma (GBM) is a highly aggressive brain tumor with dismal prognosis. Current therapies provide only transient benefit,
underscoring the need for novel approaches. Oncolytic viruses (OVs) selectively infect and lyse tumor cells and represent a
promising therapeutic strategy, although clinical translation remains challenging.

Materials and Methods

Fourteen OVs were screened in vitro for cytopathogenic effects in murine GBM cell lines. The syngeneic m005, SB28, and
NS/CT-2A orthotopic GBM models were used to evaluate survival benefit of selected OVs as monotherapies and in dual
combinations. Type | interferon (IFN-a) signaling was assessed as a barrier to OV efficacy, and its pharmacological blockade
with the JAK1/2 inhibitor Ruxolitinib was tested in vitro and in vivo. Survival was analyzed using Kaplan-Meier curves and log-
rank testing.

Results

Five OVs (HSV-1, VSV-GP, Sindbis, Reovirus-3, Vaccinia) showed strong oncolytic activity in vitro. VSV-GP significantly
prolonged survival in m005 by a week (p<0.0001), by two days in SB28 (p<0.01), and by seven days in NS/CT-2A (p<0.001).
Sindbis extended survival in SB28 by five days (p<0.001). Dual therapy with Sindbis + VSV-GP did not improve survival
compared to monotherapy. IFN-a restricted OV replication in vitro, which was reversed by Ruxolitinib. However, oral Ruxolitinib
administration was associated with tumor hyperprogression, reducing survival in both m005 and NS/CT-2A models.
Discussion

These findings confirm VSV-GP as a potent OV across multiple GBM models and identify IFN-a signaling as a major barrier to
efficacy. The hyperprogression observed with systemic JAK inhibition highlights the complexity of targeting host antiviral
responses and suggests that localized or more selective IFN modulation may be necessary to safely enhance OV therapy.



wabacr ,
BACR Annual meeting 2025
MolecularPathwaysinTumorOnset,Progression, and Prevention

Attacking cholangiocarcinoma with RAS-TEAD inhibitor combinations
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Background and Aim:

Intrahepatic Cholangiocarcinoma (ICC) is the second most common type of liver cancer and its incidence is increasing globally.
Because of late diagnosis, resection is mostly not an option and systemic treatments show limited effects. Therefore, there is an
urgent need to develop a more effective treatment. One of the most predominant driver mutations found in patients with ICC is
the KRASG12D, but Ras pathway inhibitors do not show strong effects in ICC preclinical models. However, combining RAS
inhibitors with YAP/TEAD inhibitors could be a potential way to boost their efficacy against ICC, first because YAP is found
hyperactivated in ICC and plays a central role in the development and maintainance of cholangiocytes and second because
YAP can mediate RAS pathway inhibitors resistance. Therefore, the aim of this study is to investigate the effect and mechanism
of combined RAS-YAP/TEAD inhibition in preclinical ICC models.

Materials & Methods:

We used a KRASG12D-mutant ICC cell line, HUCCT-1, and a genetic KRASG12D-driven ICC mouse model. We used the
KRASG12D-specific inhibitor MRTX1133 and the YAP/TEAD inhibitor VT104 to block the output of the two pathways. To
measure cell viability we used the CellTiterGlo assay. RNAseq was conducted to investigate the transcriptional changes in the
different conditions and immunofluorescence to stain for different markers. The tumor load was assessed via
immunofluorescent staining of the HA-tagged tumor cells.

Results:

The combination of MRTX1133 and VT104 significantly decreased ICC cell viability. Even though MRTX1133 alone did not
affect viability, it induced a different cell state, which rendered cells sensitive to YAP/TEAD inhibition. Furthermore, the
combination treatment increased markers of senescence, IFN-response, and apoptosis, whereas it decreased markers of
proliferation, DNA repair and nuclear integrity. In vivo, the combination treatment caused a significant regression of ICC tumors.

Discussion and Conclusion:
Our results demonstrate that the combination of RAS-YAP/TEAD inhibition can induce ICC cell death in vitro and tumor
regression in vivo, rendering it a new weapon to fight against ICC.
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Introduction — Acinar mitogens provide an opportunity to investigate the presence of functionally distinct subpopulations in the
healthy adult pancreas without altering tissue dynamics. Identifying presence of acinar subpopulations, investigate if these are
positively selected upon disease and unravel its molecular regulation could open new opportunities for patients suffering from
exocrine-related diseases.

Methods — ElastaseCreER; LSL-KrasG12D; LSL-YFP mice (CD1 background). Tissue injury using caerulein. Acinar
proliferation with thyroid hormone (4mg/kg) or camostat mesylate (1g/kg) in food. Thymidine analogues (1mg/ml drinking
water). IHC and IF stainings. Bulk RNAseq, proteomics and scRNAseq dataset. 3D using CUBIC-R and light sheet. Primary
and archived patient material.

Results —Bulk RNAseq, scRNAseq and IF validated proliferation is independent of cellular metaplasia and identified Stmn1 as a
marker of actively proliferating acinar cells, further confirmed using the R26Cre; Fucci2a mouse model and EdU incorporation.
Continuous labelling and pulse-chase experiments using EdU/BrdU administration upon continuous mitogen administration or
temporal rechallenge suggests that acinar cells exhibit proliferative equipotency. 3D clearing and high-resolution imaging
reveals absence of spatial patterning. In KrasG12D-driven mouse model, mitogen stimulation with CM induced proliferation
without progression to PanlINs, in contrast to tissue injury. Strikingly, from preliminary data, Kras-mutant acini proliferated more
efficiently than wild-type counterparts upon mitogen stimulation, demonstrating a clonal advantage. These results demonstrate
that while proliferation is equipotent across acinar cells, oncogenic Kras mutation provides a selective advantage under
proliferative stress without directly inducing cancer initiation. Finally, exploratory proteomics identified enrichment of the retinol
metabolism pathway in mitogen-treated samples. Finally, primary human acinar cells cultured in vitro were induced to
proliferate using a TGF-B inhibitor (Repsox) and a GSK3 inhibitor (CHIR99021). This platform allowed us to unravel that
administration of FDA-approved pan-AKT inhibitor MK2206 or the mTOR inhibitor Rapamycin had an inhibitory effect on acinar
proliferation.

Conclusion & Perspectives — Proliferative equipotency of acinar cells. Hyperplasia does not sensitize for preneoplastic
development, despite detection of mutated Kras gene. Spatial transcriptomics to define the niche and interaction between
acinar cells and pancreatic stellate cells. FDA-approved RXR agonist (Bexarotene), RXR antagonist (HX531), MEK inhibitor
(Trametinib) and mTOR inhibitor (Rapamycin) in vivo to disentangle proliferation from metaplasia.
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Mapping the molecular landscape and its prognostic significance in a real-world Belgian
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Background: Biliary tract cancers (BTCs) are rare, aggressive malignancies with a poor prognosis. While molecular profiling is
essential for treatment selection, real-world data on the genomic landscape of European BTC patients, particularly stratified by
anatomical subtype, remain scarce.

Methods: This retrospective, real-world cohort study included 224 patients with BTC (intrahepatic [iCCA] or extrahepatic [eCCA]
cholangiocarcinoma, gallbladder cancer [GBC], or combined hepatocellular-cholangiocarcinoma [cHCC-CCA]) who underwent
molecular profiling at Antwerp University Hospital (May 2018 — December 2024). profiling was performed via next-generation
sequencing (NGS), fluorescence in situ hybridization (FISH), and/or immunohistochemistry (IHC). Clinico-pathological data and
survival outcomes were analyzed.

Results: Actionable alterations were identified in 58.9% of patients. The most frequent alterations were KRAS (20.5%), IDH1
(11.3%), FGFR2 fusions (9.4%), ERBB2 amplifications (8.8%), and BRAF mutations (5.7%). Subtype-specific analysis revealed
distinct profiles: IDH1 mutations (17.4%) and FGFR2 fusions (13.9%) were exclusive to iCCA, eCCA was dominated by KRAS
mutations (42.9%), and GBC was characterized by ERBB2 amplifications (16.7%). Hotspot variants included IDH1 R132C,
BRAF V600E, and KRAS G12D. Co-alterations were present in 9.8% of cases. Survival analysis underscored the prognostic
impact of these drivers: IDH1 mutations were associated with longer median overall survival (mOS 31.3 vs. 13.2 months;
p=0.043), while KRAS mutations predicted poorer outcomes (mOS 10.8 vs. 15.5 months; p=0.006). Among patients with
actionable alterations and available treatment data, 25% (14/56) received matched targeted therapy.

Conclusion: Our findings provide the first real-world molecular landscape of a Belgian BTC cohort, validating distinct subtype-
specific genomic profiles. The high frequency and diversity of actionable alterations, coupled with their significant prognostic
impact, underscore the imperative for routine molecular profiling to guide personalized treatment strategies and improve patient
outcomes.
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Identification of new metabolic and stemness-related proteins responsible for radioresistance
in triple negative breast cancer models
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Radiotherapy is a common treatment for breast cancer, but the development of radioresistance often leads to treatment failure.
Among the different adaptations that confer resistance, an increasing number of studies suggest a connection between
radioresistance and altered metabolism. Previous research in our lab showed a higher number of mitochondria and increased
oxygen consumption in radioresistant compared to radiosensitive cancer cells. Moreover, radioresistance is a common feature
of cancer stem cells (CSCs), and evidence show that ionizing radiation can induce a CSC-like phenotype. To investigate
whether metabolic changes and cancer stemness confer radioresistance to triple negative breast cancer (TNBC) cells, the
radiosensitive MDA-MB-231-L human breast cancer cell line was exposed to increasing doses of X-ray irradiation over time to
obtain radioresistant MDA-MB-231-RR-L cells. Compared to parental cells, Seahorse oximetry revealed that MDA-MB-231-RR-
L cells were more oxidative than parental radiosensitive cells. At the protein level, they also increased the expression of CSC
markers c-Myc and ALDH1A3. RNA sequencing allowed the identification of metabolic and stemness-related genes which
correlated with patient outcome and could be responsible for acquired radioresistance. Independent RT-gPCR and western
blotting confirmed the upregulation of 3 genes of interest in MDA-MB-231-RR-L cells and in another MDA-MB-231
radioresistant model (MDA-MB-231-RR-N): glycolytic enzyme ALDOC, preprotein subunit of inhibin/activin INHBB and
transcription factor FOXA1 were identified as novel potential players in TNBC radioresistance. The protective effects of these
proteins against radiation-indued cancer cell death are currently being investigated by overexpressing them in parental cells
and downregulating them in radioresistant cells with shRNAs and a CRISPRi/CRISPRa approach. Immunofluorescence and
pull-down assays will also be performed to identify the localization of the proteins of interest and their interactions with other
proteins.
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Understanding how tumors initiate remains a central challenge in cancer biology. While oncogenic mutations are critical for
transformation, such mutations alone are generally not sufficient to drive tumor initiation. Thus, additional factors, particularly
from the tumor microenvironment, are critical determinants of whether a mutant cell progresses toward cancer. In our study, we
investigate the oncogenic potential of KRas in the liver, asking under which conditions a KRas-mutant hepatocyte can initiate
tumorigenesis. Specifically, we examine how altering the surrounding liver tissue affects the fate of tumor-initiating cells.

Using a KRasLSL-G12D mouse model, which activates mutant KRas expression upon Cre recombinase delivery, we
modulated the number of KRas-expressing hepatocytes by different Cre delivery systems. We found that when only few
scattered hepatocytes express mutant KRas, they can clonally expand. In contrast, when virtually all hepatocytes express
KRasG12D, the liver remains phenotypically normal. This striking difference is not due to an intrinsic inability of KRas mutant
cells to transform, but rather to a tumor-suppressive environment resulting from widespread oncogenic activation. To
understand the mechanisms behind this phenomenon, we integrated histology, single-nucleus RNA sequencing, and spatial
metabolomics. These approaches revealed features of a metabolically stressed environment, that non—cell-autonomously limits
the malignant transformation of tumor initiating cells. | will present my latest findings about molecular players underlying this
tumor-suppressive microenvironment.
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Impact of methylglyoxal stress in cancer: characterization of methylglyoxal-glycated proteome
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Cancer cells rely on glycolysis as their primary source of ATP, even in the presence of oxygen, a phenomenon known as the
Warburg effect. This metabolic reprogramming leads unavoidably to the production of methylglyoxal (MG), a highly reactive
dicarbonyl compound. MG is responsible for post-translational modification of proteins through non-enzymatic glycation,
resulting in the formation of advanced glycation end products (AGEs). The accumulation of these adducts over their
detoxification, a condition called glycation stress, is implicated in various pathologies, including cancer.

This last decade, our team has helped reveal the significant role played by MG-AGEs in tumor progression, metastasis and
therapy resistance in several types of solid tumor. In particular, two chaperone proteins, HSP27 and HSP90, have been
identified as MG-adducts in cancer cells. This post-translational modification on HSPs supports cell survival and tumor growth
by inhibiting apoptosis. These effects can be reversed using anti-glycation agents, called MG-scavengers, such as carnosine.
The aim of this project is to map the MG-glycated proteome, or “glycatome”, in different tumor models (breast, colon, pancreas,
glioblastoma) using an original chemical probe based on click chemistry. Captured proteins will be identified by mass
spectrometry, validated, and then studied functionally. The impact of MG glycation and its inhibition will be assessed pan-
cancer in vitro (migration and proliferation assays) and in vivo (mouse models of tumors and metastases). Deciphering MG
proteome will enhance our understanding of the impact of MG modifications on proteins in cancer cells and may reveal novel
MG cellular targets involved in oncogenesis, which could serve as diagnostic or therapeutic biomarkers.
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Monogenic inactivation of microRNA processing genes drives liposarcoma formation in
Xenopus tropicalis
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The diploid amphibian model organism Xenopus tropicalis is particularly suitable for efficient CRISPR-based genetic
modifications. Through targeted microinjection to specific blastomeres in developing embryos, gene disruption can be
constrained to cell lineages of interest. This restriction allows mosaic introduction of mutations otherwise lethal, e.g. in
microRNA processing genes.

In an effort to model pediatric cancer driven by mutations in genes involved in microRNA processing, we unexpectedly
observed the emergence of liposarcoma. The tumors contained both low-grade well-differentiated and high-grade
dedifferentiated zones, as occurring in patients. Formation of liposarcoma was most penetrant upon inactivation of dicerl or
dgcr8, but less penetrant with defects in drosha or tarbp2.

Interestingly, while the genetic insults driving formation of these sarcomas are well known, the mechanisms underlying the
development of aggressive dedifferentiated lesions remain unknown. Our lab had previously established a clinically relevant
model of liposarcoma via CRISPR-mediated disruption of p53 and retinoblastoma (RB) signaling, that closely mirror the patient
situation. A detailed molecular comparison between the novel microRNA-based models and the previously established p53/RB-
based model is expected to provide insight into the central molecular mechanisms causing liposarcoma. In addition, we are
currently investigating whether the cancer development is caused by suppression of the let-7 microRNA family, a prototypical
example of tumor suppressing miRNAs. For this, we are generating mutants in dis3I2, the nuclease responsible for let-7
degradation and thus its regulation.

Altogether, the development of liposarcoma via defective microRNA processing is expected to help identify novel cancer
vulnerabilities that may be used to expose innovative therapeutic targets.
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IL1B+PTGS2+ Monocytes Remodel Metastatic Lymph Nodes and Suppress Immunotherapy
Response
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Lymph nodes (LNs) are central orchestrators of antitumor immunity yet paradoxically serve as common sites of metastatic
invasion. Understanding the mechanisms by which invasion reprograms local immunity and constrains systemic responses to
immune checkpoint blockade (ICB) remains unresolved. We profiled healthy, tumor-draining, and metastatic LNs, together with
primary tumors from patients with non—small cell lung cancer (NSCLC), using single-cell RNA/TCR sequencing and spatial
transcriptomics. Metastatic LNs (mLNs) showed stepwise immune remodeling, beginning with follicular expansion and
progressing towards broad T cell dysfunction. Their most striking feature was the selective accumulation of monocytes, which
were virtually absent in non-invaded nodes yet more abundant in mLNs than in primary tumors. These specifically enriched
cells stalled in their differentiation towards antigen-presenting macrophages and instead aggregated into spatially organized
niches, characterized by impaired antigen presentation, IL-1B-linked inflammasome programs, and prostaglandin-driven
suppression. Monocyte abundance was inversely correlated with T-cell clonality and clinical benefits from ICB. Bulk
transcriptomic analysis of an independent cohort confirmed nodal-specific immune programs and the enrichment of
inflammasome signatures in non-responders. Our results redefine metastatic LNs as active immunosuppressive environments
that systemically limit ICB efficacy, emphasizing nodal metastasis as a critical factor that influences therapeutic outcomes.
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Ageing in three-dimensional spheroids shapes tissue dynamics, drug response, and cellular
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Three-dimensional (3D) spheroids better mimic in vivo tumour behaviour than two-dimensional (2D) cultures, but limited
understanding of their evolution hampers reproducibility and interpretation. Here, we systematically investigated the temporal
aging of spheroids using longitudinal multi-omics profiling (transcriptomics, proteomics, lipidomics, metabolomics, and
secretomics) combined with spatial cellular and ultrastructural analyses. Across diverse early passage and established cell
lines, we discovered distinct spheroid ageotypes—defined molecular and phenotypic states that emerge as spheroids mature.
These ageotypes were associated with differential responses in functional assays and drug treatments, underscoring how
spheroid age profoundly influences experimental outcomes. Remarkably, subtle changes in culture conditions, particularly
nutrient composition, amplified these effects and led to the emergence of dynamic ‘burst and bloom’ phenomena characterized
by spheroid rupture and expulsion of the dead spheroid core together with viable cells capable of forming secondary colonies.
Our work supports the adoption of time-informed 3D culture protocols and provides a foundation for a New Approach
Methodology to exploit ‘burst and bloom’ as an in vitro model for metastasis-like steps. These results also serve as a cautionary
tale: failure to account for spheroid ageotyping can lead to conflicting interpretations and reduced scientific rigor.
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Cervical cancer is the fourth most common malignancy and a leading cause of cancer-related mortality among women worldwide.
This cancer has a particular tropism for lymph nodes as it disseminates through the lymphatic system. However, lymph nodes are
key immune organs, raising a complex and paradoxical question: how is a tumor able to establish and persist within such an
immune-rich environment? Our aim is to investigate the metastatic lymph node microenvironment to provide new insights into the
so called “lymph node paradox”. Our team observed in metastatic lymph nodes resected from patients with cervical cancer, the
existence of a “fibrotic shield” constituted of aSMA+ fibroblasts defined here as metastatic-associated fibroblasts (MAFs). This
fibrotic shield surrounding metastatic nodule(s) in lymph nodes is associated with collagen and tenascin C deposition. Notably, we
found that the presence of this peri-metastatic fibrotic deposit was closely correlated with low levels of CD8+ T-lymphocytes within
and in direct contact with metastatic nodules. A transcriptomic approach performed on human lymphatic fibroblasts stimulated by
cervical cancer cell conditioned media allowed us to identify the TGFP pathway as a key actor in this fibrotic process. We further
confirmed that the blockade of TGFpB, by using neutralizing antibody, was sufficient to abolish the pro-fibrotic profile of MAF
induced by tumor cells. Overall, our data suggests that tumor cells can induce in a TGFP dependent manner, the formation of a
peri-metastatic fibrotic shield that can contribute to CD8+ T cells exclusion.



wabacr ,
BACR Annual meeting 2025
MolecularPathwaysinTumorOnset,Progression, and Prevention

Autophagy inhibition improves sensitivity to the multi-kinase inhibitor regorafenib in
preclinical mouse colon tumoroids

Giulia Agostini (1,2), Morgane Leprovots (1), Jérome Jeandriens (1), Anne Lefort (1,3), Frédérick Libert (1,3), Francesco
Sclafani (2), Ingrid Langer (1), Alain Hendlisz (2,4) and Marie-Isabelle Garcia (1)

(1) IRIBHM, Jacques E. Dumont, Faculty of Medicine, Université Libre de Bruxelles ULB, Route de Lennik 808, 1070, Brussels, Belgium;

(2) Université libre de Bruxelles (ULB), Hopital Universitaire de Bruxelles (HUB), Institut Jules Bordet, rue Meylermeersch, 90, 1070 Brussels — Belgium;
(3) Université Libre de Bruxelles, BRIGHTcore ULB-VUB and Institute of isciplinary Ry h in Human and Biology (IRIBHM), Route de
Lennik 808, 1070, Brussels, Belgium;

(4) Chirec Cancer Institute, Boulevard du Triomphe, 201, 1160 Brussels — Belgium.

Presenting author : Marie-Isabelle Garcia - Universite Libre de Bruxelles, IRIBHM - Route de Lennik 808, , Brussels, Brussels, 1040, Belgié -
marie.garcia@ulb.be

Colorectal cancer (CRC) remains the second leading cause of cancer-related deaths worldwide, with its incidence continuing to
rise. Regorafenib, a multi-kinase inhibitor approved for palliative treatment, has been shown to extend survival in patients with
metastatic CRC (MCRC) who have failed standard therapies. However, its clinical benefit is limited to a subset of patients, is
typically short-lived, and is often accompanied by significant toxicity. The mechanisms by which CRC cells develop resistance
to regorafenib remain incompletely understood.

In this study, we investigated the mechanisms of regorafenib resistance using a preclinical mouse colon organoid model.
Transcriptomic analysis of Apc wild-type and Apc-deficient organoids treated with regorafenib revealed upregulation of
epithelial-to-mesenchymal transition (EMT), alterations in the secretome, and increased activation of phosphorylated Erk1/2.
Notably, co-treatment with an autophagy inhibitor suppressed regorafenib-induced EMT and its associated secretory
phenotype, leading to reduced cell proliferation and enhanced apoptosis in mouse organoids. The efficacy of this drug
combination was further supported by cell viability assays in human CRC cell lines. In contrast, primary mouse colon fibroblasts
exhibited greater resistance to both single-agent and combination regorafenib treatments.

In summary, our findings using an organoid model suggest that autophagy inhibition may represent a promising strategy to
overcome chemoresistance to regorafenib in mCRC patients.
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Single-Cell Mapping of Alternative Splicing Linked to Checkpoint Immunotherapy Response
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Evidence suggests that alternative RNA splicing (AS) plays a critical role in tumor biology and may contribute to the generation
of tumor antigens. Here, we develop a method to detect AS in short-read single-cell 5-RNA-sequencing data, allowing us to
uniquely characterize the heterogeneity and dynamic changes in AS in individual cell types within the tumor microenvironment.
We identify numerous splicing events specific to either cancer cells or stromal cell types, or for triple-negative versus estrogen
receptor-positive breast cancers. By correlating these splice events with expression of splicing regulators in individual cells, we
also identify their potential mediators. For instance, we identify and functionally validate the Epithelial Splicing Regulatory
Protein-1 (ESRP1) to drive AS in breast cancers responding to immune checkpoint blockade (ICB). Prioritization of splicing
events based on their likelihood to represent tumor antigens reveals that their aggregated load also correlates with high
immune activity in multiple cancers, while also predicting expansion of T-cells in breast cancers receiving ICB and prolonging
long-term survival of cancer patients treated with ICB. Collectively, our method provides a framework for analyzing AS in single-
cell data and defines a key role for AS in the response to ICB.
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T cell receptors (TCRs) play a central role in adaptive immunity by recognizing peptide-MHC complexes, yet linking TCR
sequence to antigen specificity remains a major challenge. Both the a and B-chain complementarity-determining region 3 (CDR3)
sequences contribute to antigen recognition, and the ability to cluster TCRs with shared specificity is critical for understanding
immune responses in infection, cancer, and autoimmunity. Here we present a network-based method for clustering and annotating
TCR repertoires using paired CDR3a and CDR3p sequences. The approach relies on defining sequence distance thresholds that
group TCRs into clusters, which are then tested against a reference set of publicly available annotated TCR-antigen pairs. By
using varying distance thresholds, we identified optimal parameters that maximize both sensitivity and specificity, ensuring that
clusters capture antigen-driven similarities with minimal false positive clusters. We applied this framework to in-house TCR
datasets generated from various tumours to evaluate its performance in a biologically relevant context. The method successfully
identified multiple clusters of TCRs, including one that was enriched for Epstein-Barr virus (EBV)-specific receptors. To validate,
TCRs from the EBV-specific cluster were screened against a viral peptide library using our in-house screening platform, Twistar.
Interestingly, the epitope identified to strongly bind to the EBV-specific cluster was different from the one reported in the annotated
reference dataset, highlighting two key points: while network-based clustering efficiently predicts antigen-specific groups,
experimental validation remains essential to confirm the true specificity. Our findings highlight that incorporating paired a and B-
chain information significantly improves clustering accuracy compared to single-chain analyses. This strategy offers a scalable
and interpretable approach for TCR clustering and annotation, enabling the discovery of both known and novel antigen
specificities, which ultimately facilitates the study of immune responses in cancer.
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Introduction

Although less common than other skin cancers, melanoma remains the deadliest due to its high metastatic potential. Advanced-
stage treatment often relies on surgery, immunotherapy, or targeted therapy, but resistance frequently limits their effectiveness.
Bufalin, a cardiotonic steroid that inhibits the a-subunit of the Na /K -ATPase pump (ATP1A1), was investigated as an
alternative approach. Known for broad antitumor activity, bufalin was tested on three mutant BRAF melanoma cell lines with
distinct responses to dabrafenib and trametinib: MMO74 (sensitive), MM043 (innate resistance), and MM074R?2 (acquired
resistance).

Methods

Cell viability was assessed by crystal violet assays for short- and long-term effects. RT-qPCR quantified ATP1A1 and Cav-1
mRNA expression to determine their relation to bufalin sensitivity. Apoptosis was measured using caspase activation and
Annexin V labeling with Incucyte live-cell imaging. Metabolic profiling with *H-NMR focused on glycerophosphocholine (GPC),
glycolysis, the Krebs cycle, and amino acid metabolism. Expression of GDPD5 and GDPD6, enzymes involved in GPC
degradation, was analyzed by RT-qPCR. To confirm the role of Na /K -ATPase inhibition, potassium supplementation (KCI)
was tested prior to viability and apoptosis assays.

Results and Discussion

Bufalin induced a dose-dependent reduction in viability across all three melanoma lines, regardless of sensitivity to targeted
therapies. Neither ATP1A1 nor Cav-1 expression significantly affected bufalin responsiveness, and bufalin treatment did not
alter their mRNA levels. Live-cell imaging confirmed apoptosis as the primary mechanism, evidenced by caspase activation and
Annexin V staining. Metabolomic analysis revealed elevated GPC levels in all cell lines, consistent with reduced
phosphatidylcholine degradation and decreased GDPD5/GDPD6 expression. Broader metabolic reprogramming was also
observed, including alterations in glycolysis, the Krebs cycle, and amino acid metabolism. Importantly, KCI supplementation
was non-toxic and counteracted bufalin-induced cytotoxicity and apoptosis, supporting a mechanism based on Na /K -ATPase
inhibition and ionic imbalance.

Conclusion

Bufalin exerts potent antitumor effects against melanoma cells, independent of resistance to standard targeted therapies. Its
activity is associated with apoptosis induction and metabolic reprogramming, particularly GPC accumulation. The protective role
of KCI highlights ATPase inhibition as the key mechanism. These findings suggest bufalin as a promising therapeutic candidate
for treatment-resistant melanoma, meriting further exploration of its molecular targets and clinical potential.
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Post-transplant lymphoproliferative disorders (PTLDs) are a group of lymphoid cancers that develop in up to 20% of patients after
organ or stem cell transplantation. The oncogenic Epstein-Barr Virus (EBV) is involved in up to 70% of PTLD cases. The
remaining cases are EBV-negative, and their underlying biology remains elusive. EBV-negative PTLDs typically emerge more
than one-year post-transplantation (late-onset), whereas EBV-positive cases may occur at either early or late stages. However,
the relation between time-of-onset and PTLD pathogenesis is unknown. In addition, PTLD diagnosis relies solely on
histopathological examination, which offers limited insight into disease mechanisms, leading to poor treatment outcomes.
Therefore, there is an urgent need for genomic approaches that reveal the molecular basis of PTLD, improve diagnostic precision,
and enable the development of more effective and personalized treatments. We are implementing a novel multimodal strategy to
characterize the genomic and transcriptomic underpinnings of PTLD. This includes profiling of (i) early-onset EBV-positive, (ii)
late-onset EBV-positive, and (iii) EBV-negative PTLD samples. Our approach integrates Fiber-seq, a long-read sequencing
technique that simultaneously captures genome-wide sequence information, DNA methylation, and chromatin accessibility, with
single-nucleus RNA sequencing to analyze gene expression and tumor microenvironment features from the same samples.
Preliminary analysis of 15 PTLD samples reveals clear genomic differences between early- and late-onset PTLD. While early-
onset cases are predominantly diploid, late-onset cases — regardless of EBV status — display widespread aneuploidies. In
addition, transcriptomic profiling shows distinct gene expression patterns and tumor microenvironmental features between early
and late cases. These findings indicate that the underlying mechanisms of PTLD pathogenesis differ significantly based on time of
onset. This integrated genomic and transcriptomic framework enhances our understanding of PTLD biology and reveals novel
molecular features with potential diagnostic and therapeutic relevance. Our work lays the foundation for more accurate molecular
classification and personalized management of PTLD in clinical settings.
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Lung cancer ranks as the leading cause of cancer-related death. BRAF mutations account for approximately 5% of all lung
adenocarcinoma (LUAD) cases, with BRAF V600E mutation (class 1) being the most prevalent. This mutation results in
elevated kinase activity and is generally treated with a combination of BRAF and MEK inhibitors. Half of BRAF-mutated LUAD
patients have non-V600 mutations, divided into class 2 and 3. Class 2 involves constitutively active RAS-independent dimers
with intermediate BRAF kinase activity, while class 3 involves RAS-dependent dimers with impaired kinase activity, requiring
additional upstream signaling. Patients with class 2 or 3 mutations generally show low or no response to combined BRAF and
MEK inhibitors. This project aims to better characterize class 2 and 3 BRAF mutants and identify potential therapeutic targets.

In agreement with the existing literature, our first results highlighted that several class 2 and 3 BRAF mutated LUAD cell lines
present varied sensitivity profiles towards BRAF, MEK and ERK inhibitors. The numerous co-existing alterations with BRAF
mutations in these cell lines complicate the ability to draw definitive conclusions. Therefore, our first objective was to establish
an isogenic model of BRAF mutants using the Beas2B human lung cells. We are currently generating these isogenic cells either
with inducible exogenous mutated BRAF or using CRISPR-Cas9 systems. Our first validation of expression and activation of
some components of both MAPK and PI3K signaling pathways shows that class 2 mutants have an intermediate kinase activity
between class 1 and 3, with heterogeneity observed both between and within classes.

In order to decipher potential vulnerabilities of these class 2 and 3 BRAF mutants, we are now performing both whole genome
CRISPR-Cas9 knockout and pharmaceutical screenings. The final objective is to identify new potential therapeutic targets for
this patient population in order to achieve long lasting response.
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Colorectal cancer (CRC) remains the second leading cause of cancer-related mortality worldwide, with recurrence and
resistance to therapy posing major clinical challenges. These issues are increasingly attributed to cancer stem cells (CSCs), a
subpopulation of tumor cells with self-renewal capacity, resistance to chemotherapy, and metastatic potential. In CRC, CSCs
are marked by elevated aldehyde dehydrogenase (ALDH) activity, metabolic adaptability, and enhanced glycolytic flux.

A key by-product of glycolysis is methylglyoxal (MG), a reactive dicarbonyl compound with cytotoxic properties. MG induces
glycation stress, damaging proteins, lipids, and nucleic acids, and is primarily detoxified by the glyoxalase system
(GLO1/GLO?). This study investigates MG as a metabolic driver of CSC survival and chemoresistance, focusing on its impact
on Wnt signaling—a pathway essential for CSC maintenance and previously implicated in resistance to 5-fluorouracil (5-FU).

Using ALDH-based cell sorting and a STAR reporter system to label intestinal CSCs, we isolated CSC-enriched populations from
CRC cell lines (HT-29, SW480, SW260). These cells exhibit increased glycolytic activity, MG accumulation, and robust activation
of Wnt signaling. Transcriptomic profiling following stable GLO1 knockdown revealed upregulation of Wnt pathway effectors
(CTNNB1, LEF1, TCF4), suggesting that MG-induced stress enhances Wnt-dependent transcription and contributes to 5-FU
resistance.

To counteract this, we are evaluating MG scavengers such as carnosine and aminoguanidine as therapeutic adjuvants.
Preliminary in vitro results show that combining these agents with 5-FU significantly reduces CSC viability and restores drug
sensitivity. These findings are currently being validated in vivo using CRC xenograft models and patient-derived organoids.

Overall, our data identify MG stress as a metabolic vulnerability in CRC-CSCs. Targeting MG may offer a promising strategy to
overcome chemoresistance and improve therapeutic outcomes in colorectal cancer.
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Age-accumulated senescent cells fuel melanoma metastasis growth via NK cell inhibition.
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Aging is a significant risk factor for the metastasis of melanoma. While it is known that aging is associated with an increase in
senescent cells in various organs, the role of age-accumulated senescent cells in promoting melanoma metastasis remains
largely unclear.

Here, we report that the accumulation of senescent endothelial cells promotes melanoma metastasis growth in the liver and
lung by reducing the antigen presentation on cancer cells and concordantly limits the success of CD8+ T cell-mediated
immunotherapy, which is considered the gold standard treatment for melanoma.

We discovered that senescent endothelial cells release Qa-1b, into the aged organ microenvironment, resulting in impaired
natural killer (NK) cell activity. Mechanistically, we found that soluble Qa-1b binds the inhibitory receptor CD94-NKG2A,
resulting in reduced interferon gamma and granzyme B release by NK cells. The reduced granzyme B in the microenvironment
results in less killing of cancer cells. Furthermore, the reduced interferon gamma in the microenvironment results in lower
NLRCS5 activity in the cancer cells and consequently a reduction of classic MHC | antigen presentation. This eventually leads to
a reduced activation of CD8+ T cell and concordantly a reduction of immunotherapy success and impaired tumor clearing.

In line, pharmaceutical ablation of senescent cells, reduced soluble Qa-1b and reactivated NK cells killing ability of cancer cells.
Furthermore, while standard immunotherapy (PD-1-CTLA4 inhibition) had limited success in aged mice; combining neutralizing
antibody for Qa-1b with standard immunotherapy resulted in profound metastasis reduction in aged mice.

In conclusion, we found that age-induced senescence in the liver and lung enables melanoma cells to evade adaptive and
innate immune cell killing. This suggests that aged patients might have limited benefits from classic immunotherapy, and a
combination of senescent cell removal with classic immunotherapy might be beneficial for an age-specific cancer treatment.
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Background

Glioblastoma (GBM) is the most aggressive form of primary brain tumor, with poor prognosis, despite trimodal therapy. Its
heterogeneity and invasive nature often lead to early and fatal relapses after treatment. This highlights the urgent need for
innovative therapeutic strategies. In this perspective, we validated the Protein Tyrosine Kinase 7 (PTK7) as a new therapeutic
target, which could be used as a new gateway for a specific anti-cancer action on GBM cells.

Experimental Approach

Patient-derived materials obtained from surgical resection were used to perform in vitro and in vivo experiments. PTK7
expression was evaluated by immunofluorescence and flow cytometry on patient tissues or patient-derived GBM stem-like cell
(GSC) cultures. A PTK7-KO GSC culture was also generated based on CRISPR-CAS9 method.

In parallel, anti-PTK7 nanobody (VHH-PTK?7) sequences were obtained by phage display, with specificity tested by bio-layer
interferometry and flow cytometry. These sequences were combined to a recombinant adeno-associated viral vector (rAAV), for
the GBM-specific delivery of a suicide-gene, inducing cell death upon induction. Transduction efficiency of GSCs by rAAV-WT
or rAAV-VHH-PTK7 were assessed by flow cytometry analysis, thanks to a GFP transgene. The final inducing suicide-gene
targeted therapy (SGT) was analysed using Incucyte.

Results and Discussion

PTK7 was highly expressed in GBM samples compared to non-tumoral brains and remained stable under therapy-relevant
stress conditions in GSCs. The VHH-PTK7 showed nanomolar affinity and binds at the surface of multiple patient-derived
GSCs, but not in PTK7-KO GSCs.

We observed a drastic increase in GFP transduction efficiency with rAAV-VHH-PTK7 compared to unmodified rAAV, as well as
a specific transduction of PTK7-positive GSCs (vs PTK7-KO GSCs). The final SGT induced specific killing of different patient-
derived GSCs, but not in PTK7-KO cells, and any cytotoxic effect upon cell exposure to the inducer without rAAV transduction
was observed.

Conclusion
We have developed and validated a novel PTK7-targeted therapy based on specific suicide-gene delivery and cell death
induction into PTK7-positive GSCs. Ongoing in vivo studies aim to further validate this strategy.
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Background: Cervical cancer (CC) remains a leading cause of cancer mortality among women worldwide, with limited benefit
from current immunotherapies. Since CC is immunogenic, immunotherapy beyond PD-1/PD-L1 is urgently needed. We
hypothesized that integration of molecular profiling with functional studies could identify rational combination immunotherapies,
focusing on the immunoregulatory receptor activator of nuclear factor kB (RANK) axis.

Methods: Human CC tumor samples were analyzed after two weeks of anti-RANKL therapy to assess tumor-immune
microenvironment (TIME) reprogramming. The effect of RANKL/RANK interaction on tumor cell killing and NK-92 activation were
evaluated in 2D co-culture assays using flow cytometry. The CC immune microenvironment was comprehensively profiled using
immunohistochemistry (IHC) and complementary transcriptomic analyses from The Cancer Genome Atlas (TCGA), including
clinicopathological correlations, spatial immune profiling, and survival analyses to prioritize immune checkpoints (ICPs) for
therapeutic targeting. Live-cell imaging of CC co-cultures with NK-92 and 2D3 T cells was used to test ICP blockade in
combination with RANKL inhibition. The most effective regimen was subsequently validated in vivo using a syngeneic CC model.

Results: Anti-RANKL therapy reprogrammed the TIME toward an inflammatory state. RANK engagement in co-cultures
suppressed lymphocyte activation and tumor cell killing. Immune profiling across IHC and TCGA datasets revealed that most
investigated ICP markers were more abundant than PD-L1, the current clinical target for CC, and highlighted the CD47 and
CD155/TIGIT axes as particular compelling co-targets. Mechanistic co-culture assays with NK-92 and 2D3 T cells blocking
RANKL and these ICPs in double or triple combinations revealed a superior effect of the RANKL, TIGIT, and CD47 triple
blockade. In vivo, this triple regimen significantly suppressed tumor growth, prolonged survival, and improved objective
response rates compared with isotype, monotherapy, and double combination controls, thereby validating and extending the in
vitro observations.

Conclusion: RANK signaling plays an immunosuppressive role in CC. Integrating ex vivo, in vitro, and in vivo models, we
demonstrate that combined blockade of RANKL, TIGIT, and CD47 consistently outperforms mono- and dual-agent treatments,
achieving superior tumor control and survival, therefore warranting further investigation.
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IDENTIFICATION OF TARGETABLE METABOLIC ADAPTATIONS IN DRUG TOLERANT
BRAFV600E MUTANT NON-SMALL CELL LUNG CANCER
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Resistance to targeted therapies is one of the greatest challenges faced by precision oncology. Drug tolerant persister cancer
cells are considered as the reservoir from which genetically resistant cells subsequently emerge, making DTEP cells more
efficient therapeutic target than genetically resistant cells. BRAFV600E mutant non-small cell lung cancer (NSCLC) patients
often develop resistance to BRAF (Dabrafenib) and MEK (Trametinib) inhibitor combination, however little is known about the
preceding drug tolerance mechanisms. Here we identified targetable metabolic adaptations in drug tolerant BRAFV600E mutant
NSCLC.

An unbiased genome-wide CRISPR-Cas9 knockout screen was performed on BRAFV600E mutant cells treated with
Dabrafenib and Trametinib (D/T). Gene set enrichment analysis of genes significantly depleted in D/T treated cells uncovered
metabolic pathways as a potential vulnerability.

To decipher metabolic adaptations associated with drug tolerance, we performed extracellular flux analysis, mitochondrial
imaging and metabolites tracing in several persister models. Interestingly, persister cells displayed reduced mitochondrial
oxidative metabolism and increased glycolytic reliance, as evidenced by both oxygen consumption and extracellular
acidification rates. Indeed, limiting glucose or forcing mitochondrial dependence decreased persister cell viability. In addition,
mitochondrial hyperfusion associated with electron transport chain complex | deficiency was observed, driven by c-Myc
downregulation and reduced mitochondrial DNA transcription.

Furthermore, metabolic flux analyses using [U-13C]-glucose, [U-13C]-acetate and [U-13C]-glutamine stable isotope tracing and
LC-MS/MS analysis demonstrated that persister cells rewire metabolic flux towards cytosolic acetyl-CoA, in order to fuel the
mevalonate pathway. Statin-based inhibition of this pathway significantly impaired persister cell survival in vitro and suppressed
tumor growth in vivo. Notably, mevalonate-derived prenylation intermediates (GGPP/FPP) rescued statin sensitivity,
underscoring their critical role in persister cell survival. Statins effectively disrupted the essential MAPK/AKT signaling pathway
reactivation mediated by prenylated RAS GTPases.

In conclusion, metabolic rewiring towards glycolysis and the mevalonate pathway confers survival advantages to drug-tolerant
BRAFV600E NSCLC cells. Targeting these adaptations, particularly through statin therapy, represents a promising strategy for
overcoming drug resistance in NSCLC.
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AN IN-DEPTH INVESTIGATION OF THE EPIGENETICS BEHIND EPITHELIAL-TO-
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Within triple-negative breast cancer (TNBC), cell state transitions such as epithelial-to-mesenchymal plasticity (EMP) are often
linked to therapy resistance and are hypothesized to be largely regulated by epigenetic changes. As tumoral cells release their
DNA into the bloodstream upon cell death, and epigenomic marks are retained on the cell-free DNA (cfDNA) in the blood plasma,
detecting EMP epigenomic markers in liquid biopsies serves as a potential minimally invasive approach to detect therapy
resistance. The Epiguide project aims to develop such a blood-based assay in TNBC. Therefore, we are using metastatic MMTV-
PyMT mice as a TNBC-like breast cancer model to build an in-depth epigenomic EMP atlas. In order to characterize the different
cell states present within MMTV-PyMT tumors, we have analyzed them using both flow cytometry and multiplex
immunofluorescent imaging. Based on these analyses, we determined and FACS sorted 4 cell populations spanning the complete
EMP spectrum and re-injected them into the mammary fat pad of healthy mice to determine their plasticity as well as their
proliferative and metastatic capacities. Using unsorted single cell populations, FACS sorted bulk pure EMP populations and
cfDNA isolated from blood plasma, we are performing epigenomic profiling (DNA methylation, histone marks and nucleosome
occupancy). The primary tumor epigenome atlas will be used as a reference for computational deconvolution of the cfDNA
epigenome, and the known tumor composition will be used as a ground truth to verify the predictive power of our assay.
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Lymph node metastasis represents a pivotal event in the progression of several cancer types. The histological examination of
tumor draining (sentinel) lymph nodes play a crucial role in cancer staging and patient prognosis. While lymphangiogenic
growth factors and lymphatic vessel remodeling have been extensively studied in premetastatic and metastatic lymph nodes,
the role of fibroblasts in lymph node metastasis remains poorly explored.

This study investigates the role of fibroblastic reticular cells (FRCs), which are specialized fibroblasts of the lymph node. We
here employ the mouse ear sponge assay, a model in which gelatin sponges seeded with B16 melanoma cells are implanted
into the ear (During the growth of tumor cells confined in the sponge, a continuous communication between the primary tumor
and the the draining lymph node induces a rapid and significant remodeling of the lymph node. As control, we use cell-free
sponge (referred to as “sham”). Fibroblastic reticular cells (FRCs) were isolated through FACS for single-cell Smart-seq2 RNA
sequencing.

Our results suggest the presence of a subpopulation of fibroblasts stimulated or amplified in tumor-draining lymph nodes. The
characterization of these fibroblasts is ongoing in vivo and in vitro. Our data supports a huge remodeling of lymph node
occurring prior to the arrival of metastatic cells, in the context of a pre-metastatic niche.
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Cancer metastasis is one of the defining hallmarks of tumor progression, representing a key biological capability acquired by
malignant cells during tumor development. Lately, it has become apparent that cellular plasticity is a major driver of metastatic
disease, often mediated by epithelial-to-mesenchymal transition (EMT) in multiple cancer subtypes. Among these, breast
cancer, particularly the claudin-low subtype, serves as a clear example where EMT contributes to metastatic dissemination,
accompanied by enrichment of mesenchymal traits and increased stem-like properties. A growing body of evidence indicates
that this plasticity is regulated not only at the transcriptional level but also through epigenetic mechanisms. To study these
processes, we employed a panel of human breast cancer cell lines representing distinct plasticity states, as well as an in-house
developed ZEB1-inducible MCF7 cell line. Using histone mass spectrometry, we profiled the differential modification patterns of
histones across states, providing an initial framework for mapping the epigenetic landscape of EMT. Complementary,
CUT&RUN sequencing targeting both histone modifications and EMT-associated transcription factors allowed us to identify
candidate genes under differential epigenetic regulation and investigate the role of ZEB1 in this process. These approaches
highlighted several epigenetic regulators and histone-modifying enzymes as potential key modulators of EMT-associated
plasticity in breast cancer, particularly through alterations in repressive (H3K27me3) and activating (H3K36me2) histone marks.
By perturbing these modifications and their enzymes, we aim to define strategies to prevent breast cancer cells from
transitioning into a claudin-low phenotype, thereby limiting their metastatic potential. In addition, our data suggest that other
transcription factors with potential antagonistic roles in EMT may counterbalance ZEB1 activity, offering deeper insights into the
complex regulatory interplay controlling cellular plasticity.
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The OPA1/PVT1 Axis Links Mitochondrial dynamics to Extracellular Vesicle Secretion in Breast
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Mitochondrial dynamics have emerged as key regulators of cancer progression. We previously demonstrated that deletion of
the mitochondrial fusion protein OPA1 profoundly alters breast cancer cell behavior and alters the release of extracellular
vesicles (EVs). This project aims to elucidate the molecular mechanisms underlying these observations by focusing on the long
non-coding RNA PVT1, a well-established oncogenic regulator. Previous experiments revealed a significant downregulation of
PVT1 following OPA1 deletion. Given PVT1's known roles in cancer-related pathways and its emerging implication in EV
biogenesis, we hypothesize that it may serve as a key mediator linking OPAL to EVs secretion. Our ongoing studies explore
how the OPA1/PVT1 axis influences the biogenesis and profile of EVs and contribute to the tumor microenvironment.
Understanding this interplay could uncover new RNA-based therapeutic strategies targeting mitochondrial dynamics in breast
cancer.
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Close Follow-Up of Patients with Neurofibromatosis Type 1 Reduces the Incidence of MPNST
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Background/Objectives

Neurofibromatosis type 1 (NF1) patients have an increased risk for benign and malignant neoplasms, leading to increased
morbidity and mortality. Of these, malignant peripheral nerve sheath tumours (MPNSTSs) are the most common malignant
neoplasms causing death in NF1 patients. MPNSTs mostly originate from pre-existing plexiform neurofibromas (PNs). Many
MPNSTs first pass through the premalignant stage of atypical neurofibromatous neoplasm with uncertain biologic potential
(ANNUBP). With this study we aimed to test whether active surveillance in adults with NF1 changes the natural history of
MPNST development. More specifically we wanted to evaluate the hypothesis that early detection of peripheral nerve sheath
tumours (PNSTSs) suspected for ANNUBP can lead to timely surgical removal of ANNUBPs, which in turn might reduce the
incidence of MPNST in NF1 individuals.

Methods

We retrospectively collected data on NF1 patients who were under surveillance with whole body diffusion-weighted magnetic
resonance imaging (WB-DW/MRI or DWI) and clinical exams at University Hospitals Leuven (UZL) or in one of the UZL network
hospitals between 2012 and 2022 and who were 16 years or older at the time of their first WB-DW/MRI. The expected number
of MPNST cases was calculated based on prior population-based studies with statistical comparison using Poisson and
Binomial distributions.

Results

We included 276 patients with a total observation period of 1329.2 person-years. In total, 65 surgical interventions were
performed in 58 individuals (21% of the cohort). WB-DW/MRI was followed by surgical intervention in 15.5% of the cases. We
diagnosed 15 ANNUBPs in 14 patients. No cases of MPNST were observed against the expected 3.96 cases (p=0.019).

Conclusions

Active surveillance, incorporating WB-DW/MRI and timely surgical interventions for ANNUBP, significantly reduced the
incidence of MPNST in this cohort.
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Specific neutrophil subpopulation recruited in lung parenchyma after ozone exposure
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Context

Air pollution, particularly ozone (O3), poses significant health risks. The US Environmental Protection Agency (US EPA) has
linked short-term ozone exposure to respiratory issues. While limited studies have explored the association between long-term
ozone exposure and lung cancer, previous research has shown that neutrophils, recruited to the lungs after ozone exposure,
promote tumour metastasis. This project aims to identify ozone-primed neutrophil subpopulations involved in the dissemination
of cancer cells to the lungs.

Methods

We used a mouse model of ozone exposure where mice were exposed to a concentration of 2 ppm ozone for 3 hours over 3
consecutive days. Animals were sacrificed 24 hours after the final exposure. Mouse lungs were homogenized, and neutrophils
were isolated using magnetic cell separation to perform single-cell RNA sequencing (scRNAseq) on this population.

Results Single-cell RNA sequencing (scRNAseq) of neutrophils from ozone- or air-exposed mice identified 8 distinct clusters.
Cluster 5 was enriched in ozone-exposed mice and exhibited significant overexpression of TIM-3, ICAM-1, and CD63,
suggesting its potential role in ozone-specific immune responses. Among these proteins, TIM-3 emerged as a promising
candidate for isolating this subpopulation. Using flow cytometry, TIM-3+ pulmonary neutrophils were purified and tested in co-
culture experiments with T cells. These experiments revealed a marked suppression of both CD8+ and CD4+ T cell proliferation,
as well as a reduction in the secretion of key cytotoxic cytokines, thereby implicating TIM-3+ neutrophils in immune modulation.

Conclusion

A specific subpopulation of neutrophils expressing TIM-3, ICAM-1, and CD63 has been identified in the lungs of ozone-exposed
mice. This neutrophil subpopulation negatively affects the proliferation of CD4+ and CD8+ T lymphocytes and reduces the
secretion of key cytotoxic cytokines. The next aims of this project are to characterize the immunosuppressive potential of this
ozone-specific neutrophil subpopulation using 3D co-culture models and assess its role in the establishment of lung metastasis.
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The Epithelial-Mesenchymal transition (EMT) process regulates several cancer hallmarks, including cancer cell survival,
invasiveness, and metastatic potential. EMT triggers cell plasticity in embryonic development, organ fibrosis, and cancer, but it
is unclear how the EMT-associated functions are implemented in different contexts. Applying single-cell transcriptomics and
mouse genetics, we compared EMT programs in TGF-beta-treated cells, embryonic neural crest, renal fibrosis, and breast
cancer paradigms. Unexpectedly, we found that cancer cells do not activate a cancer-specific EMT programme. Instead, they
dedifferentiate and bifurcate into two distinct cellular trajectories, activating embryonic-like or injury adult-like EMTs to drive
dissemination or inflammation. Genetic perturbation in TGF-beta-treated epithelial cells and in a mouse model of breast cancer
revealed the hierarchical recruitment of EMT transcription factor (EMT-TF) alongside cancer phenotypic plasticity evolution.
During the latest stage, SNAIL1 plays the role of a pioneer factor necessary to initiate both EMT trajectories and another EMT
transcription factor, PRRX1, as required to drive the choice of progression along the invasive trajectory, thereby preventing
metastasis formation. Importantly, Prrx1 depletion rewired cancer cells towards inflammatory EMT, suggesting the intrinsic
phenotypic plasticity in cancer cells and the interdependency between the two EMT trajectories. The enhanced inflammatory
EMT observed in Prrx1cko tumors was associated with a selective increase in infiltration by the anti-tumor MHC-I1
macrophages, whereas the pro-tumor Cd163 type remained unchanged and was confined to the tumor rim.

Altogether, this work unveils a role for the EMT in orchestrating an additional level of intra-tumour heterogeneity, driving the
distribution and spatial segregation of functions associated with either inflammation or cancer cells dissemination towards
metastasis. In addition, our data highlight the potential of targeting EMT to simultaneously fight cancer cell dissemination and
boost responsiveness to immune therapy.
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3D Co-culture of Neurons and Cancer Cells Reveals Neuronal Mimicry as a Key Regulator of
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Tumor microenvironment innervation plays a crucial role in tumor growth and malignancy. Therefore, targeting cancer innervation
has recently become a promising approach to enhance treatment outcomes across various cancer types. In this work, we
developed a 3D neuron—cancer cell assembloid model to study the interactions between neuronal cells and intrahepatic
cholangiocarcinoma (iCCA), a highly lethal and metastatic type of bile duct cancer. Molecular and functional characterization of
iCCA-neuron assembloids reveals a complex cancer—neuron interactome and identifies a transcriptional signature that links
cancer invasion to neuronal mimicry, including neurodevelopmental and synaptic genes and signaling pathways. The latest were
also highly enriched and overrepresented in a subset of cancer cells associated with poor prognosis, as identified through single-
cell RNA sequencing of cholangiocarcinoma patient samples. Clinical prioritization of cancer—neuron interactome and neuronal
mimicry genes, based on patient survival outcomes and in vitro functional validation, identifies several candidate genes and
druggable signaling pathways suitable for further testing in preclinical animal models of cholangiocarcinoma. Altogether, our 3D
assembloid platform enabled us to investigate how neuronal interactions contribute to the development of aggressive cancer
traits, including invasion and metastatic dissemination, and to identify novel therapeutic strategies to impede metastatic spread in
the deadliest types of cholangiocarcinoma.
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Spatiotemporal optical barcoding identifies polyclonal synergism as driver for melanoma
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Lymph nodes (LNs) are the primary sites of metastatis for melanoma cells metastasising via the lymphatic circulation. Over the
course of LN metastasis (LNMets) evolution, the metastatic composition is influenced by both the selective pressure of the LN
microenvironment and cancer cell-intrinsic mechanisms. Currently, it is unknown how exactly these forces affect the
heterogeneous landscape of melanoma LNMets and which features are required for survival in the lymph node. In this study,
we use an optical barcoding system in conjunction with LN intravital microscopy to identify the spatiotemporal clonal dynamics
of melanoma LNMets. By applying this method, we uncovered the full temporal spectrum of LNMets evolution using the YUMM
5.2 metastatic melanoma cell line. First, we compared the clonal composition of the primary tumor and LNMets. We found that
both primary tumor and LNMets are polyclonal. However, a population frequency switch occurs between the primary tumor and
the LNMets, where minority clones in the primary tumor become majority clones in the metastasis. To uncover the
spatiotemporal dynamics of LNMet growth, we analyzed the composition of LNMets over time. We found that the pioneering
cells arrive as individual cells, paving the way for follower cells, which tend to move to the same location, resulting in polyclonal
LNMets. Further spatial analysis revealed that polyclonal LNMets have a growth advantage over monoclonal clusters. Next, we
performed statistical analysis of the clonal composition and identified a significant enrichment of specific clonal compositions
across the different LNMets. This suggests that specific clones preferentially growth together due to a synergistic effect. We
isolated these co-evolving clones from the LNMets and the primary tumors, and will perform single cell transcriptomic analyses
to identify the features driving their individual metastatic potential, as well as their synergism. Together, these results suggest
that LNMet formation is a highly dynamic process, shaped by synergistic growth of multiple metastatic clones.
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Targeted cancer immunotherapies often rely on cell surface markers to direct immune responses. However, many tumors lack
tumor-specific antigens or fail to present targetable markers, making antigen-based targeting strategies unsuitable in these
contexts. Tumor acidosis is a more universal hallmark of solid malignancies, driven by dysregulated metabolism that acidifies the
extracellular tumor microenvironment (TME). Here, we exploit this feature to develop Marker-Agnostic TumoR-Anchoring
Chimeras (MATRACs). MATRACs are pH-responsive fusion proteins based on the translocation domain of diphtheria toxin
(tdDT), which undergoes a conformational switch at acidic pH that enables insertion into phospholipid cell membranes. We
engineered a Fluo-tdDT-Fc MATRAC, a fusion protein comprising tdDT and a mouse Fc domain, conjugated to fluorescein
(Fluo). The construct was designed to act as a pH-switchable adaptor for anti-Fluo CAR T cells. We demonstrate that Fluo-
tdDT-Fc effectively binds to the cancer cell surface under acidic conditions and enables targeted CAR T cell-mediated
cytotoxicity, while this activity is completely absent at physiological pH, underscoring its stringent selectivity for the acidic TME.
Our findings deliver a clear proof of concept on MATRACs as a universal, antigen-independent strategy to direct immune
effector function towards the acidic TME, and to broaden the scope of CAR T cell therapy for solid tumors.
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Relevant and reproducible preclinical models are essential for driving progress in cancer therapy research. To meet the need of
adequate models, we established a reproducible injectable orthotopic lung adenocarcinoma (LUAD) mouse model (ORTHO)
using an LLC-derived cell line. This model replicates key features observed in human LUAD patients and allows for dissection
of tumoural and adjacent non-tumoural tissue, in analogy with clinical patient samples.

Immune cells in the lung reside in distinct compartments, such as the alveolar space, the interstitial/intratissue compartment
and the vascular/marginated compartment. To compartmentalise the cells, we developed SEPARATE-Seq (Streptavidin
Enabled PARtitioning And Tag Evaluation). This technique enables the partitioning of vascular (post-perfusion) and genuine
intratissue immune cells via intravenous labelling, integrated with sScRNA/CITE-Seq and sample hashing.

By applying both SEPARATE-Seq and targeted spatial transcriptomics (Vizgen) to our dissectible ORTHO model, we confirmed
that our model replicates critical immune features of human LUAD patients. Similarly to these patients, we observed neutrophil
dichotomy, and uncovered that this was driven by their vascular/intratissue or tumour/adjacent location, highlighting the need
for these spatial distinctions. Further zooming in on the myeloid compartment, we identified a high heterogeneity of tumour-
associated macrophages, with varying subtypes present across subcutaneous (SUBCUT) and ORTHO tumours. Uniquely in
the ORTHO setting, we identify lipid-associated macrophages that form a ring around the tumour border. These macrophages
exhibit transcriptional signatures similar to the lipid-associated macrophages found in patients, which are also tumour-enriched.
Apart from this lipid-macrophage ring, we revealed that several other immune populations are restricted to specialised, local
niches within the tumour. As such, hubs of interferon-stimulated cells, including dendritic cells and macrophages, are formed
along the edge.

Overall, our study provides a comprehensive multiomics immune characterisation of a dissectible pre-clinical LUAD mouse
model and can serve as a powerful platform for translational lung cancer research.
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Endothelial cells-secreted cathepsin A induces PHGDH loss and metastasis via chaperone-
mediated autophagy
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Among breast cancer triple-negative breast cancer (TNBC) exhibits the highest risk of distant metastasis. However, its high
heterogeneity limits therapy efficacy and underscores the need for a more refined classification.

Heterogeneous PHGDH expression, the first enzyme in the serine synthesis pathway, correlates with metastasis in TNBC. In
fact, cancer cells need to downregulate PHGDH to acquire metastatic capacity. However, how PHGDH is lost in primary tumors
remain unknown. We discovered that endothelial cells regulate PHGDH heterogeneity by promoting its loss through cathepsin
A-driven chaperone-mediated autophagy (CMA).

We found that cancer cells in highly vascularized areas of primary tumors show low PHGDH expression. Specifically, exposing
cancer cells to endothelial cells-derived conditioned media was sufficient to induce PHGDH loss at protein, but not at
transcriptional level. By fractionating the conditioned media, we discovered that endothelial cells-derived extracellular vesicles
and secreted proteins (EVP) induce the loss of PHGDH protein in cancer cells. Proteomics analysis of EVPs showed an
enrichment in protein degradation-related pathway. By studying mechanisms of protein regulation, we uncovered that that EVP
downregulate PHGDH via CMA. Indeed, inhibiting CMA in cancer cells by silencing its rate-limiting factor, Lamp2a, prevents
PHGDH loss induced by endothelial cell-derived EVP. Consistently, we identified a KFERQ-like motif in PHGDH protein
required for its interaction with the HSC70 chaperone, necessary for targeting substrates to lysosomes for CMA, and we
confirmed this interaction via proteomics and co-immunoprecipitation. Mechanistically, upon EVP treatment more HSC70
interacts with PHGDH, and we identified the lysosomal protease cathepsin A as the rate limiting factor in PHGDH loss mediated
by endothelial cells EVP. Indeed, treatment with cathepsin A-depleted EVPs prevented PHGDH loss and invasiveness in
cancer cells. Strikingly, proteomics analysis of blood samples-derived EVs from TNBC patients at diagnosis revealed variable
levels of cathepsin A, potentially enabling refined metastatic risk prediction through its assessment.

Collectively, our study reveals that endothelial cell-secreted cathepsin A drives a paracrine program, dependent on CMA, that
regulates PHGDH loss, hence fuelling cancer cell dissemination. These findings could enable early assessment of TNBC
patients’ metastatic risk via cathepsin A detection in blood samples, allowing refined patient stratification at diagnosis.



wabacr ,
BACR Annual meeting 2025
MolecularPathwaysinTumorOnset,Progression, and Prevention

PI3K and MAPK signaling nodes as divergent drivers of phenotypic plasticity in cancer-
associated fibroblasts in colorectal cancer
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Cancer-associated fibroblasts (CAFs) exhibit phenotypic heterogeneity with each functional state playing critical roles in tumor
progression. Notably, subtypes like inflammatory CAF (iCAF), characterized by increased chemokine/cytokine secretion, and
myofibroblast-like CAF (myCAF), characterized by enhanced extracellular matrix (ECM) deposition and increased actomyosin
contractility, can undergo phenotypic switching in response to cues from the tumor microenvironment (TME) and/or therapeutic
interventions. However, the signaling pathways associated with their diverse phenotypes remain poorly understood. Through
the analysis of single-cell RNA sequencing analysis of human colorectal cancer (CRC) we identified that the PI3K/mTOR and
MAPK/ERK signaling pathways, among other pathways, are linked to the formation of myCAF and iCAF subtypes, respectively.
Unbiased pharmacological interference of 12 distinct signaling pathways using three-dimensional (3D) human CRC-derived
CAF cultures and mouse models further revealed the significance of PI3K/mTOR and MAPK/ERK signaling in CAF plasticity
and functional behavior. PI3K/mTOR inhibition promotes the formation of iCAF through compensatory FGF-2 secretion and
stimulation of the FGFR1-JAK2-STAT3 pathway; iCAF-derived chemokines/cytokines consequently enhance tumor spheroid
growth and neutrophil infiltration. Conversely, MEK inhibition potently induces a myCAF phenotype through interferon mediated
ROCK and JAK1 signaling; myCAF-derived ECM consequently enhances tumor colony formation. In summary, our findings
reveal a functional significance of respectively PI3K/mTOR and MAPK/ERK signaling pathways in CAF plasticity and
underscore how standard-of-care targeted therapies can directly influence CAF phenotypes in CRC and potentially other tumor
types.
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Luminal stem cell plasticity dictates the aggressiveness of mammary tumors
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The mammary gland epithelium is composed of basal cells (BCs) and luminal cells (LCs). LCs can be further divided between
LCs ER+ and LCs ER- according to their responsiveness to hormonal cues.

Lineage tracing experiments have extensively demonstrated that LC ER+ and LC ER- consist of two self-sustained populations
mediated by two distinct populations of unipotent lineage-restricted stem cells (SCs). LCs ER+ are traditionally thought to be
terminally differentiated cells unable to give rise to breast cancer. Herein, we demonstrated that the expression of the
oncogenic Pik3ca, one of the most frequently mutated genes in breast cancer, in both LCs ER+ and ER- induces plasticity in
LCs ER+ but not in ER-. Pik3ca in LC ER+ induced a continuum of cell states that span from ER+ to BCs, passing through
hybrid intermediate cell states. Most interestingly, the two luminal SCs gave rise to distinct tumor phenotypes with ER+ LCs
giving rise to the most aggressive basal-like tumors. Combined scRNA and scATAC-seq revealed KIf5 as one of the master
regulators of LC ER+ plasticity upon oncogenic Pik3ca expression. KIf5 promotes BC fate regulating key basal TFs activity.
Altogether, our study revealed the unexpected high plasticity of ER+ luminal SC following oncogenic expression, which prompt
their ability to initiate tumor formation.
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mTORC2-dependent remodelling of alveolar macrophages supports immune evasion in lung
cancer
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Lung cancer is one of the deadliest cancers worldwide and is characterized by a high degree of heterogeneity, both at the
histology and genetic levels. Importantly, mMTORC2 hyperactivation is frequently observed in lung tumor biopsies, as evidenced
by high levels of RICTOR protein expression and correlates with poor clinical outcomes. To model the impact of MTORC2
activation on lung cancer progression, we generated a novel genetically engineered mouse model of lung cancer in which we
combined the lung-specific overexpression of RICTOR with the expression of the oncogenic KRASG12D mutation and the loss
of the TP53 tumor suppressor gene (further defined as the KPR model). Compared to the widely studied KP model (KRAS
G12D; TP53 flifl), KPR mice exhibited accelerated disease progression and shortened survival. Integrative multi-omic profiling
revealed profound tumor-intrinsic and microenvironmental changes in KPR tumors. Proteomic analyses revealed that mTORC2
activation in lungs was associated with an important rewiring of lipid metabolism. Moreover, Single-cell RNA sequencing and
CITE-seq immunophenotyping uncovered extensive immune remodeling, including reduced effector T cells function and a
reprogrammed alveolar macrophage landscape in KPR tumors. These changes included a depletion of M1-like macrophages
and the emergence of a distinct, metabolically rewired macrophage subset that is characterized by enhanced expression of
Arginase 1. Importantly, similar dysregulation of metabolic and immune pathways were also observed in human lung tumor
biopsies with high RICTOR expression, reinforcing the clinical relevance of our findings. By specifically targeting this newly
identified macrophage population in KPR tumors, we aim to better understand the influence of epithelial mMTORC2 activation on
the reshaping of the lung microenvironment and to improve the efficacy of immunotherapy, ultimately offering new treatment
strategies for nMTORC2-driven lung cancers. Together, our data reveal epithelial nMTORC2 activation as a key orchestrator of
tumor progression and microenvironmental dysregulation in lung cancer, offering new perspectives for targeted intervention.
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Microenvironment-Driven Reprogramming of RUNX1-SRC Signaling in Melanoma Progression
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Dermal invasion by melanoma cells is a critical step in the progression from benign melanocyte hyperplasia to potentially
metastatic melanoma. However, the underlying mechanisms remain poorly understood. Using a Braf-mutant mouse model that
recapitulates early-stage human cutaneous melanoma, we show that melanoma undergoes a multistep de-differentiation
trajectory during dermal invasion. Intravital imaging revealed that melanoma cells invade the dermis collectively in a
multicellular streaming mode, accompanied by E-cadherin loss. Single-cell RNA sequencing further identified dynamic state
transitions along the de-differentiation axis during invasion. Mechanistically, we identify RUNX1 as a key regulator of this
process. SCENIC analysis suggests SRC as a potential RUNX1 target, and SRC is critical for E-cadherin endocytosis, which
facilitates an epithelial-mesenchymal-like transition (EMT) and promotes invasive behavior. Pharmacological inhibition of SRC
significantly impaired dermal invasion, underscoring the importance of the RUNX1-SRC-E-cadherin axis in early melanoma
progression. Moreover, our findings suggest that melanoma cells and their surrounding microenvironment engage in reciprocal
interactions during early invasion. We hypothesize that microenvironmental signals—namely cytokines known to drive
EMT—may also trigger RUNX1 activation. Indeed, in vitro exposure of melanoma cells to a cytokine cocktail containing TGF-B,
IFN-y, and TNF-a led to a marked upregulation of RUNX1. Although the causal relationships between cytokine signaling,
RUNX1 induction, and activation of the SRC-E-cadherin axis remain to be fully elucidated, our data point to a potential role for
microenvironmental cues in facilitating melanoma de-differentiation and dermal invasion.



