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Metallic nanoparticles have been observed to increase the radiosensitivity of cells, theoretically by synergistically releasing
reactive oxygen species and secondary electrons when bombarded with radiation, and can potentially improve the outcome of
radiotherapy for cancer patients. Gold nanoparticles (AuNP) have also been observed to independently increase the reactive
oxygen species production in cells, which could block pro-tumor M2 polarization in macrophages. Using this strategy, the study
will employ AuNP stabilized with different polymers, of sizes 5 - 50 nm in diameter, to determine the optimal size, coating, and
exposure duration. Macrophages, first immortalized C57BL/6J mouse bone marrow cells and then bone marrow primary cells
harvested from mice, will be allowed to internalize the different AuNP and the non-toxic internalization concentrations will be
established. They will then be assessed for the level of inhibition of thioredoxin reductase (a redox-regulating enzyme),
polarization status, and cell viability before and after proton (1-10 Gy) and equivalent X-ray irradiation. The effect of these
treated macrophages on non-immune cells will also be studied by co-culturing them with pancreatic cancer cells. In vivo effects
will be investigated on C57BL/6J mice to ascertain the translation of the AuNP only and AuNP+radiation approaches in the
treatment of cancer. The study not only aims at establishing the safety and potency of AuNP, with or without radiation, in
improving polarization of tumor-associated macrophages to an anti-tumor phenotype but also to determine the suitable
nanoparticle parameters to achieve it and the possibility of a bench-to-bedside conversion.
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Radioresistance is one of the leading causes of treatment failure in breast cancer (BC). Besides the well-known Oxygen Effect
accounting for the stabilization of DNA damage and hypoxia accounting for the opposite, we hypothesized that other metabolic
adaptations could account for BC radioresistance. Accordingly, considering that mitochondrial DNA is more sensitive to ionizing
radiations than nuclear DNA and based on indications from one of our previous studies (1), we here aimed to test whether an
acceleration of mitochondrial turnover could improve BC cell recovery after a single X-ray insult. Our overall aim is to provide a
precise understanding of how mitochondria control radioresistance.
To test our hypothesis, we generated radioresistant (RR) human BC cell lines by exposing MCF-7 and MDA-MB-231 cells to
increasing doses of X-ray irradiation over time. Acquired radioresistance was verified through proliferation and colony formation
assays. Cellular metabolic profiling was determined using Seahorse bioanalysis, metabolite assays (ISCUSflex analyzer) and
JC-10 staining (mitochondrial potential). MitoTimer, a mitochondria-targeted fluorescent reporter that changes its fluorescence
wavelength over time from red to green, was used to probe mitophagy.
Metabolic comparison revealed that MDA-MB-231 RR had a more oxidative phenotype compared to their parental counterpart.
Conversely, MCF-7 RR had a more glycolytic phenotype. Moreover, MDA-MB-231 RR cell line showed faster mitochondrial
turnover reported by MitoTimer analysis, thus suggesting an association between mitophagy and acquired radioresistance.
Using these models, further studies are ongoing firmly establish a causal link between radioresistance and accelerated
mitochondrial dynamics (fission, mitophagy, mitochondrial biogenesis, fusion).
(1) Grasso D. et al., Front. Pharmacol., 2020; 11:263.
Supported by EU Horizon2020 Marie Skłodowska-Curie ITN-ETN #860245 (THERADNET).
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Is there a metabolic control of invasion and tissue-specific metastasis in human PDAC?
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Pancreatic ductal adenocarcinoma (PDAC) is a highly metastatic disease characterized by a poor five-year survival rate due to
late diagnosis and largely ineffective treatment strategies. Previous research from our lab has shown that altered cancer cell
metabolism can promote the metastatic process. In line with the seed-and-soil hypothesis, we hypothesize that specific
metabolic changes could also control the invasion and selective tropism of metastases to distant organs in human PDAC.
Here, we selected PANC-1 and MIAPaCa-2 cells to generate superinvasive human PDAC cell lines in vitro, using three
successive rounds of transwell invasion. Superinvasive PDAC variants exhibited an increase in clonogenicity and invasion in 3D space, which was further accompanied by a metabolic downshift in glycolysis. RNA sequencing revealed a contrasting gene
signature in both superinvasive variants, with seven unique, clinically relevant genes upregulated compared to wild-type
parental cells. Liver-seeking and brain-seeking PDAC variants are now being generated by serial cycles of in vivo selection to
better understand the metabolic control of tissue-specific metastasis.
Our study ultimately aims to establish a link between human PDAC invasion, metastasis tropism and mitochondrial metabolism
in order to therapeutically target key metabolic markers of cancer cell dissemination. Preventing invasion and metastasis could
indeed increase the success rate of curing primary PDAC in patients.
Supported by European Union’s Horizon 2020 research and innovation program under the Marie Skłodow-ska-Curie grant
agreement No 860245 THERADNET, the French Community of Belgium (ARC 21/26-118), the Belgian Fondation contre le
Cancer, the Belgian F.R.S.-FNRS, the Télévie, and the Louvain Foundation.
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While radiotherapy is standard clinical practice for women with breast cancer (BC), the consequences surrounding low-dose
ionizing radiation (LDIR) are much less understood. Due to uneven dose distribution, the tumor core, margins and diffusive
infiltrates can receive LDIR as a byproduct of primary tumor irradiation. This would generate subcytotoxic effects, among which
mitochondrial defects could be relevant based on the consideration that mitochondrial DNA (mtDNA) is a primary target of
radiation. Recently, our lab has reported a link between mitochondrial defects and the promotion of cancer cell migration,
invasion and metastasis, where subcytotoxic levels of mitochondrial ROS (mtROS) activate the transforming growth factor β
(TGFβ) pathway at the level of src kinase directly within mitochondria (1). Therefore, we hypothesize that BC cells receiving
LDIR could also display an increased capacity to migrate, invade and metastasize.
Here, using human MCF-7 and MDA-MB-231 breast cancer cells, we report that a single dose of LDIR elicits maximal migration
below the conventionnal clinical dose of 2 Gy (0.5 Gy and 0.125 Gy, respectively). In MCF-7 cells, maximal migration was
accompanied by a peak in basal respiration and ATP production detected by Seahorse oximetry, and a concomitant increase in
mtROS production via dihydroethidium (DHE) and MitoSox staining. In MDA-MB-231 cells, maximal migration was
accompanied by a decrease in basal respiration and ATP production, however still associated with an increase in ROS
production. In MCF-7, the general ROS inhibitor N-acetyl-L-cysteine, but also specific mtROS inhibitors MitoQ, SOD2
overxpression and mitochondrial-targeted catalase overexpression all abolished LDIR-induced metastasis. In MDA-MB-231,
pharmacalogical and transgenic ROS inhibitor experiments are currently ongoing.
Collectively, our data indicate that BC cell migration and therefore possibly also invasion and metastasis could be a side effect
of radiotherapy when the cytotoxic dose is not reached. This study provides an incentive to evaluate mitochondria-targeted
pharmacological agents as inhibitors of LDRI-induced prometastatic responses and to elucidate targetable mtROS-induced
pathways that contribute to these responses.
Reference: (1) Porporato PE, et al. Cell Reports 2014;8:754-766.
Supported by FP7/2007-2013 ERC Independent Researcher Starting Grant 243188 TUMETABO, European Union Marie
Skłodowska-Curie grant agreement No 722605 THERADNET, ARC, the Fondation Belge contre le Cancer the Belgian F.R.S.FNRS and the Louvain Foundation.
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Inhibition of xCT by sulfasalazine results in improved radioresponse in hypoxic human
colorectal cancer cells.
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Purpose/objective
Hypoxia is a well-known characteristic of solid tumors that contributes to radioresistance. Furthermore, (hypoxic) cancer cells
are characterized by a dysregulated redox homeostasis. It is hypothesized that colorectal cancers (CRC) upregulate the
expression of system Xc- to cope with the increased amounts of reactive oxygen species (ROS). This antiporter is responsible
for the uptake of cystine, the rate-limiting precursor of glutathione (GSH), one of the main antioxidants. Anti-inflammatory drug
sulfasalazine (SSZ) is a known inhibitor of xCT and thus increases oxidative stress. Furthermore, it has been described that
xCT-inhibitors induce ferroptosis, which is being investigated in the context of ionizing radiation. Hence, we hypothesized that
targeting xCT is an attractive strategy to induce radiomodulatory effects in CRC.
Material/Methods
mRNA levels of SLC7A11 (gene encoding xCT) in CRC patients were examined using the cBioPortal tool utilizing data from the
TCGA database. Human CRC cell lines DLD1 and HCT116 were subsequently evaluated. Levels of xCT were determined by
western Blot and non-toxic doses of SSZ were determined. The levels of GSH, ROS, Thioredoxin reductase (TrxR), superoxide
dismutase (SOD), DNA damage and ferroptosis were examined after SSZ treatment. Induction of ROS and ferroptosis was
additionally examined in 3D models. The radio-modulatory effects of SSZ were determined under normoxic and radiobiological
relevant hypoxic conditions (0.1%) in 2D and 3D models. Nu/Nu nude mice were injected with DLD1 cells and treated with SSZ
and fractionated radiotherapy (3x4Gy). Tumor growth was followed up and 4-HNE expression in tumors analyzed by IHC.
Results
mRNA levels of SLC7A11 were upregulated in microsatellite instable (MSI) tumors compared to microsatellite stable (MSS)
tumors. Additionally, a significant correlation could be observed between expression of SLC7A11 and validated hypoxia scores.
xCT expression could be detected in DLD1 and HCT116 cells and this was further increased under hypoxic conditions.
Treatment with non-toxic doses of SSZ under hypoxic conditions decreased the levels of GSH and TrxR significantly, with a
more pronounced effect in DLD1 cells. SOD levels remained unaltered. SSZ radiosensitized human CRC cell line DLD1 and
HCT116 under hypoxic conditions with enhancement ratio (ER) of 1.9 and 1.6 respectively, while only a marginal effect was
observed under normoxic conditions. ROS levels in both cell lines were significantly upregulated (up to 4 and 7-fold increase),
which could be confirmed in 3D models, inducing DNA damage in both cell lines (up to 1.5-fold). High ferroptosis induction
resulting from SSZ treatment could only be observed in DLD1 cells in 2D and 3D models. In vivo experiments are still ongoing.
Conclusion
Our results demonstrated that SSZ significantly decreased GSH and TrxR, leading to increased ROS levels within the 2D and
3D models. SSZ radiosensitized DLD1 and HCT116 both in 2D and 3D models. The main mechanisms that could be related to
this radiosensitizing effect were the induction of ferroptosis in DLD1 cells and induction of DNA damage through increases in
ROS in both DLD1 and HCT116 cells. In vivo confirmation is still necessary before SSZ can be translated into the clinic.
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Purpose/Objective
Free radicals, including hydrogen peroxide (H2O2), have been demonstrated to increase radiosensitivity of cancer cells.
Unfortunately, free radicals could not be directed towards cancer patients due to toxicity issues. Recent advances could enable
the use in clinical settings, however, knowledge regarding the underlying mechanisms of radiosensitization remains limited. In
this project, we aim to investigate the underlying mechanisms of H2O2 responsible for the previously described radiosensitizing
effects, with the focus on colorectal cancer cells (CRC) and breast cancer cells (BC) under hypoxic conditions.
Materials/Methods
Murine CT26 cells (CRC) and 4T1 cells (BC) were exposed to H2O2 for 1h at non-toxic concentrations. The radio-modulatory
effects of H2O2 were determined under static (0.1%) and metabolic hypoxic conditions. The levels of reactive oxygen species
(ROS), DNA damage, apoptosis and ferroptosis were examined by flow cytometry. The oxygen consumption rate (OCR) was
measured by Seahorse using a Mito Stress test and the activity of the different mitochondrial complexes was determined via
ELISA. The oxygen pressure after H2O2 injection was analyzed in real-time in a model of metabolic hypoxia (tissue mimetic
culture system) using an OxyLite oxygen monitor.
Results
Treatment with non-toxic doses of H2O2 for 1h radiosensitized CT26 and 4T1 cells under both static and metabolic hypoxic
conditions. Enhancement ratios achieved under static hypoxic conditions for CT26 and 4T1 are respectively 2.38 and 1.67 and
under metabolic hypoxic conditions 1.44 and 2.21. Intracellular ROS levels did not increase after treatment with H2O2.
Increased levels of ferroptosis, apoptosis and DNA damage were observed with H2O2 alone, but did not result in an enhanced
effect in combination with irradiation. A dose-dependent decrease in OCR was observed in CT26 and 4T1. As expected,
injection of H2O2 in our tissue mimetic culture system resulted in a surge of oxygen levels, which could be visualized
immediately. Additionally, H2O2 impacts on the activity of mitochondrial complex I, however, there is still some discrepancy
between CRC and BC cell lines and needs to be investigated further.
Conclusion
Mechanisms explaining the radiosensitizing effect of H2O2 have been primarily limited to induction of apoptosis. However, our
preliminary results suggest that the main radiosensitizing mechanism of H2O2 under hypoxic conditions can be attributed to
reoxygenation of cells after the conversion of H2O2 to water and oxygen as well as via inhibiting cellular respiration. Gaining
knowledge on the underlying working mechanisms of H2O2 as a radiosensitizer is of importance before administration to
patients and is vital for designing future combination therapies.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

SLiMIA: Spheroid Light Microscopy Image Atlas
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3D cell cultures (e.g. spheroids and organoids) are growing in popularity and the number of assays suited for these cell cultures
are soaring. However, 3D cell culture morphology and its link with biology remains understudied. Essential for these
morphology studies are robust, preferably intelligent, software packages. The development of these packages requires large
high-quality and diversified datasets. With SliMIA we provide a vast dataset of ±10,000 spheroid images with a variety of
metadata: 9 different microscopes, 49 cell lines, 10 culture media and 4 different spheroid formation methods. Not only can this
library be applied for intelligent software development, it can also be used by spheroid researchers to economize resources in
3D cell culture optimization. We will demonstrate the possibilities in 3D cell culture morphology analysis and the heterogeneity
of spheroid morphology over different cell lines.
Currently available software packages such as AnaSP already allow us to study the contour of 3D cell cultures (e.g. diameter,
perimeter, area and circularity). On top of that, we will demonstrate for the first time that it is possible to extract and quantify
intensity distribution parameters (e.g. roughness, skewness and kurtosis) from 3D cell cultures. Since these manual analyses
are labor intensive and lack the high performance of intelligent systems, we aim to support the development of 3D cell culture
morphology analyses by creating SLiMIA. On the one hand, this vast, diversified and qualitative dataset can be applied for such
intelligent 3D cell culture morphology analyses development. On the other hand, this spheroid image collection can be used by
spheroid researchers as a library to compare spheroid formation information and spheroid size and morphology. SLiMIA will
soon be openly available.
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Medical imaging can be used to sample entire tumors non-invasively and on demand. These images should be able to capture
the biological variation within tumors, which molecular characterization of random biopsies fail to represent. However,
assessment of imaging features has often been performed visually, which leads to a high inter-observer variability. Here,
radiomics could provide an objective and reproducible tool for image quantification. Several studies have already shown the
predictive capacity of radiomic features for cancer response to treatment and tumor staging. However, the inherent noninterpretability of radiomic features on the biological level hinders their clinical application. Therefore, it is of pivotal importance
to understand the biological meaning behind these radiomic features before considering broad clinical translation.
In this project, we aim to elucidate the radiomic features on a biological level by modulation of the tumor microenvironment
through controlled animal experiments. The effect of the specific interventions within the tumor microenvironment on the scores
given to individual radiomic features could then be tracked and interpreted. By deduction, we consequently should be able to
link biological meaning to the altered radiomic features. As a proof of concept, we assessed the radiomic features extracted
from CT scans of three well-characterized murine tumor models (CT26, 4T1 and EMT6), which are extensively used in cancer
research. The mice were positioned in a 3D-printed mold and imaged using a clinical CT-scanner (256 Slice GE Revolution).
The open-source package PyRadiomics was subsequently used to extract 107 radiomic features from the segmented images.
Seventeen features have not been considered for analysis due to their correlation to lesion size and/or shape. Consequently,
90 features were included in the analysis.
A significant difference could be detected in 66 of the features between at least one pair of cell lines, and 23 radiomic features
were able to differentiate between all tumor models. An exploratory factor analysis (FA) was performed on the data, which
resulted in the extraction of three factors that explained 84% of the total variance. The factors were able to differentiate between
the tumor models, allowing us to group features and hypothesize biological meaning for them. Factor 1 was able to differentiate
4T1 tumors from the others. Acknowledging the invasive character of the 4T1 cell line compared to the other ones, one might
hypothesize that Factor 1 represents a set of radiomic features linked to invasion. As for factor 2, since it was not able to
differentiate between the cell lines originating from the same tissue (4T1-EMT6 breast cancer cell lines), it might be
hypothesized that it represents a set of radiomic features linked to the morphology of the cells. All of this supports the proposed
approach and suggests that radiomic features indeed have a biological meaning.
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Malignant pleural mesothelioma (MPM) is an aggressive cancer with limited treatment options. Despite advances in
immunotherapy, the standard treatment consists of chemotherapy combining pemetrexed and cisplatin. Unfortunately, in a
majority of cases, tumor chemoresistance limits average patients' survival to one year. CCL5 is a chemokine overexpressed in
various types of cancer and interaction with its main receptor, CCR5, increases tumor development. Pharmacological inhibitors
are currently studied in clinical trials. Evidence for a potential role of CCL5 in tumor resistance to chemotherapy is still scarce.
First, we generated cisplatin-resistant human and mouse mesothelioma cell lines. In order to better understand the potential
mechanisms leading to cisplatin resistance and to determine if CCL5 and CCR5 are implicated, we performed several cellular
and biochemical analysis both in vitro and in vivo.
In vitro, measurement of CCL5 expression in conditioned media of murine mesothelioma cells (AB12) and human cells
(MSTO-211H) showed that cisplatin-resistant cells secreted higher amounts of CCL5 as compared to parental cells.
BALB/C mice and Nude mice were subcutaneously injected in both flanks with cisplatin-resistant and parental AB12 and
MSTO-211H cells. Cisplatin-resistant tumors showed increased growth rate and higher CCL5 and CCR5 expression when
compared to their parental counterparts. Flow cytometry analysis of dissociated cells from these tumors showed an increased
recruitment of F4/80 macrophages with a M2 phenotype (CD206 positive cells) in resistant tumors compared to parental
tumors. M2 macrophages present in resistant tumors express CCR5. Treatment with Maraviroc, a CCR5 inhibitor, decreased
the growth rate of tumors compared to the control group.
In conclusion, our results suggest that the CCL5-CCR5 axis might contribute to cisplatin resistance in MPM. These results also
underline the potential involvement of changes in tumor microenvironment in resistance to chemotherapy via the recruitment of
CCR5+ M2 macrophages. Furthermore, in vivo treatment with Maraviroc significantly decreased the growth of resistant tumors
which reinforces our initial hypothesis.
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The expression of EGFR and HER2 confers an aggressive tumor phenotype and worse prognosis in Breast Cancer (BC). Here,
we revealed a new tri-molecular complex formed by HER2, syndecan-1 (SDC1) and MT4-MMP in HER2+BC and explored the
functional significance of this tri-molecular complex in HER2+BC progression and resistance to anti-HER2 therapy. Interaction
of MT4-MMP, SDC1and HER2 in HER2+ BC cell lines was validated by Proximity Ligation and co-immunoprecipitation assays
in four HER2+BC cell lines (HCC1954, SKBR3, BT474 and HCC1569) transduced by lentiviral vector to overexpress MT4MMP. These interactions were decreased in cell expressing the inactive form MT4MMP-(E249A), suggesting a potential
proteolytic release of SDC1 by MT4-MMP. In vitro assays and xenografts were used to assess the effect of MT4-MMP on tumor
growth and response to HER2 inhibitors. We found that cell proliferation and migration in 2D culture was not affected by MT4MMP. In contrast, MT4-MMP promotes HER2+BC cells invasion and growth in the 3D Matrigel drop invasion assay. The
inactive form E249A showed an intermediate phenotype in this model. In vivo, we found that MT4-MMP promotes HER2+
xenografts growth and sensitizes tumors to anti-HER2 therapy after using a pan-HER inhibitor, dacomitinib “Pfizer”.
Phosphoproteomic analysis in HCC1954 and SKBR3 cells revealed that MT4-MMP expression in HER2+ BC cells induces a
drastic increase in the phosphorylation of PIP5K1A, cofilin (implicated in actin remodeling), NF-kappa-B-inhibitor-like-protein-1
and SRRM1 and SRRM2, proteins involved in mRNA metabolism. Immunohistochemistry study of primary tumors of human
HER2+BC and relapses, revealed an association of MT4-MMP and SDC1 in 94% of HER2+BC samples. The expression of
MT4-MMP but not SDC1 was correlated with TNM staging. Our results provide new insights in HER2 signaling pathways that
are regulated by its interaction with MT4-MMP/SDC1 and impacts HER2+BC progression and therapy response.
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Chitin immunomodulation stimulates anti-PD-1 therapy in an intraductal model for triplenegative breast cancer
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Chitin is one of the most abundant polysaccharides on earth, functioning as structural component in fungal and bacterial cell
walls, and in the exoskeleton of nematods, insects and crustaceans, but is not synthesized by mammals. Consequently, chitin
is recognized by the mammalian immune system via chitinases and it is also blocking enzymatically-inactive and
immunosuppressive chitinase-like proteins such as chitinase 3-like 1. The concomitant chitin-induced immune sensitization has
been shown to prime potent anti-tumor immune responses in mice and humans. Here, we aimed to explore chitin-induced
immunomodulation as potential therapeutic strategy for aggressive and difficult to treat triple-negative breast cancer (TNBC).
To this end, we used an in-house characterized immunocompetent mouse model that relies on the intraductal inoculation of
triple-negative 4T1 tumor cells in mouse mammary glands and recapitulates human TNBC. Mice were treated with 1 mg of
chitin every 3 days for 2 weeks through intraperitoneal injections upon invasive tumor progression. Potential synergy of chitin
with immune checkpoint blockade (ICB) was additionally checked through combination with anti-PD-1 therapy (200 µg/mouse
every week).
Our results show that chitin significantly reduces 4T1 primary tumor growth and alleviates ICB resistance, providing add-on
tumor reduction in combination with anti-PD-1. Yet, only the chitin and anti-PD-1 combination treatment significantly reduces
both lymph node and lung metastases, which is also reflected by reduced splenomegaly. The efficacy of chitin treatment is
further demonstrated by significantly reduced levels of chitinase 3-like 1, both in the primary tumor and in serum of chitintreated mice. In line with its function as anti-tumor immunomodulator, effective chitin treatment establishes a hot tumor
microenvironment with reduced myeloid-derived suppressor cells, M2 macrophages, and regulatory T-cell production, as well
as increased infiltration of CD8α+ T-cells with enhanced anti-tumor specifics (i.e. positivity for granzyme B, Ki67 and IFN-γ) that
was also mimicked in the axillary lymph nodes. Combination with anti-PD-1 resulted in an add-on increase in the number of
anti-tumorigenic CD8α+ T-cells, supporting additional disease reduction. Based on these novel insights, chitin treatment could
provide a response to the clinical demand for better TNBC therapeutics that relieve immunosuppression and enhance
immunotherapeutic success in patients.
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Deciphering the dual function of RhoGDI2 in cancer biology
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RhoGDI2 is a RhoGTPase regulator that was initially identified in hematopoietic cells where it localizes in the cytoplasm and
has roles in cytoskeleton organization and cell survival, amongst others. It was later found to be differentially expressed in other
cell types and tissues, including several human cancers where its expression has been correlated to either good or bad
prognosis. In order to identify the underlying mechanisms, we knocked down its expression in cancer cell lines (PC-3,prostatic
adenocarcinoma; U-2 OS, osteosarcoma) and evaluated the resulting phenotype. We observed that repression of RhoGDI2
expression in cancer cells significantly reduces their proliferation rate. Such effect was not observed when the closely related
RhoGDI1 was silenced, underlining the relevance of our findings. Searching for mechanisms explaining such effect, we found
that RhoGDI2 silencing affects also the centrosome-primary cilium complex, an organelle with multiple cell regulatory functions,
including reception and transduction of extracellular signals. Considering its abundance in immune cells and the striking
similarities between primary cilia and immune synapses, we next verified if RhoGDI2 could play a role in the control of cancer
cells by the innate immune system. In preliminary experiments we have shown that knocking down RhoGDI2 in NK-92 (natural
killer cells) significantly reduces their tumor killing abilities. Altogether our data would explain why RhoGDI2 could be
considered both as “protumor” by stimulating cancer cell proliferation, but also as “anti-tumor” by participating in cancer cell
killing by immune cells.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Toward methodology for comprehensive androgen receptor splice variant profiling in cell-free
RNA from patients with metastatic prostate cancer

Jan Vanwelkenhuyzen (1,2,4,5) , Pieter-Jan van Dam (6), Katleen de Preter (2,4), Johan Lindberg (5), Piet Ost (1,4), Bram De
Laere (1,4,5), on behalf of the ProBio Investigators

(1) Department of Radiation Oncology and Experimental Cancer Research, Ghent University, Ghent, Belgium
(2) Lab of Translational Onco-genomics and Bio-Informatics, Center for Medical Genetics, Ghent, Belgium
(3) Department of Pathology, University Hospital Ghent, Ghent, Belgium
(4) Cancer ResearchInstitute Ghent (CRIG), Ghent, Belgium
(5) Department of Medical Epidemiology and Biostatistics, Karolinska Institute, Stockholm, Sweden
(6) CellCarta, Antwerp, Belgium

Presenting author : Jan Vanwelkenhuyzen - UGent, Department of Radiation Oncology and Experimental Cancer Research, - C. Heymanslaan 10, ,
Ghent, Ghent, 9000, Belgium - Jan.Vanwelkenhuyzen@ugent.be

Background: We previously demonstrated in a retrospective cohort study of abiraterone- or enzalutamide-treated men with
metastatic castration-resistant prostate cancer (mCRPC) that the degree of genomic (i.e. mutations, copy number, and
structural variants) and transcriptional (i.e. alternative splice variants (ARV)) perturbations in the androgen receptor (AR) gene,
coined AR burden, carries independent prognostic value. A combination of targeted DNA and RNA sequencing on plasma cellfree DNA (cfDNA) and circulating tumour cell (CTC)-derived RNA, respectively, allowed for qualitative comprehensive AR
profiling. Here, we report on the update of our RNA sequencing assay, which allows the quantification of all known AR
transcripts to date, and to transition towards plasma-derived cell-free RNA (cfRNA) for ARV profiling.
Methods: A new in-vitro assay and computational pipeline was developed, allowing for absolute quantification of all canonical
and alternative spliced AR transcripts in cfRNA. Additionally, the assay measures 18 prostate cancer-related and AR target
genes [AMACR, AR, ERG, ETV1, ETV4, FOLH1, FOXA1, KLK2, KLK3, KLK4, NKX3-1, PCA3, PSCA, SPOP, TMPRSS2,
KRT8, KRT18, KRT19] to control for tumor content and AR signaling activity. Briefly, all RNA samples are subjected to a total
RNA and UMI-tagged library preparation followed by a hybridization target capture with a custom designed panel (0.4 Mb).
Results: The computational performance of our ARV pipeline was assessed using publicly available datasets from tissue and
cell-free RNA sequencing. For tissue-derived RNA, we benchmarked our ARV pipeline on 497 prostate cancer samples from
TCGA with known levels of ARV expression. Overall, ARV quantification was highly reproducible compared to previous
published results (r = 0.97, p < .001). For cfRNA, we have analyzed a RNA exome sequencing dataset from 24 plasma and 24
urine samples from 24 men, ranging from benign hyperplasia to de novo metastatic prostate cancer. This analysis
demonstrated the feasibility of detecting differential expression of AR and the genes of interest in liquid biopsy specimens.
However, to increase ARV detection sensitivity, hybridization capture is warranted. We evaluated the performance of our ARV
capture panel on cell line samples with known ARV expression profiles, i.e. LNCaP (high ARV expression) and PC3 (low to no
ARV expression), and plasma derived cfRNA from healthy individuals. Technical replicates of the cell line samples
demonstrated high reproducibility for the quantification of abundantly expressed ARV transcripts (median CV: 0.16) and target
genes of interest (median CV: 0.05) .
Conclusion: In a next phase we will infer the limit of detection by in-vitro dilution series of the reference cell lines and assess the
background ARV expression levels in healthy volunteers to infer clinical relevant ARV expression levels in mCRPC. Finally, the
novel assay will be tested on biobanked plasma samples from patients with mCRPC treated in the ProBio trial (NCT03903835)
to demonstrate clinical validity.
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Objective
Multiple Myeloma (MM) is the second most prevalent hematological malignancy and is incurable due to the inevitable
development of drug resistance. The methionine adenosyltransferase 2α (MAT2A) is the primary producer of the methyl donor
S-adenosylmethionine (SAM) and several studies reported MAT2A deregulation in different solid cancers, however, its’ role in
MM still not clear. Thereby, the aim of this study was to clarify the potential role and underlying molecular mechanisms of
MAT2A in MM, exploring new therapeutic avenues to overcome drug resistance.
Methods
The expression of MAT2A in MM patients was analyzed using publicly available gene expression profiling data. Human MM cell
lines ANBL6, JJN3 and OPM2 were used to perform in vitro experiment. MAT2A was inhibited by siRNA (siMAT2A) or the
specific small molecular inhibitor FIDAS-5. LC-MS was used to determine intracellular SAM levels. The effects of MAT2A
inhibition on viability, apoptosis, cell cycle progression and proliferation of MM cells was determined by CellTiter Glo®
Luminescent Cell Viability Assay, Annexin V/7AAD staining, propidium iodide staining and BrdU incorporation, respectively. The
SUnSET method was used to measure protein synthesis and downstream pathways were evaluated using Western Blotting.
Finally, the anti-myeloma activity of MAT2A targeting was also investigated in vivo using the 5TGM1 murine MM model.
Results
MAT2A was found to be highly expressed in patient-derived myeloma cells compared to normal Bone marrow plasma cells
(BMPC) (P ≤ 0.001), correlating with an unfavorable prognosis in relapsed patients (P ≤ 0.01). Our findings indicated that
reduced intracellular SAM levels upon MAT2A inhibition impaired cell viability and proliferation and induced apoptosis.
Mechanistically, direct inhibition of MAT2A, using either siMAT2A or FIDAS-5, inactivated the mTOR-4EBP1 pathway. The
changes of pathways suggested a decrease in protein synthesis, which we confirmed in the corresponding cell lines. Using the
in vivo 5TGM1 MM model, we found that MAT2A targeting using FIDAS-5 was able to significantly reduce tumor burden in the
BM from 54.9% to 26.3% (P ≤ 0.01), and the M spike levels from 5.3 g/l to 2.3 g/l (P ≤ 0.01) in the blood. On protein level,
consistent with in vitro results, FIDAS-5 significantly reduced p-mTOR and p-4EBP1 levels. Finally, we found that MAT2A
targeting can significantly increase the anti-MM effect of the standard-of-care agent bortezomib.
Conclusion
In summary, we demonstrated that MAT2A inhibition reduced MM cell proliferation and survival by inhibiting mTOR-mediated
protein synthesis. Moreover, our findings suggest that the MAT2A inhibitor FIDAS-5 could be a novel compound to improve
bortezomib-based treatment of MM.
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Several cancers including cervical cancers and melanomas are known to metastasize primarily to lymph nodes (LN). Recent
data demonstrate that LN metastases can seed to distant organs, revealing that LN are worth considering as potential
therapeutic target to prevent distant disease and death. The establishment of a dialogue between the primary cervical
neoplasm and the sentinel LN in early cervical cancer was previously reported. Based on the combination of an original preclinical model and available human samples, we are investigating in-depth the implication of the remodeling of vascular
structures and extracellular matrix proteins in the elaboration of a permissive niche for metastatic colonization of LN. The study
of this niche is based on the characterization of the tissue remodeling occurring in pre-metastatic and metastatic LN at
histological, cellular and molecular levels with a particular emphasis for the understanding of the role of TGF-β in this
pathological process. TGF-β bioavailability is controlled by latent TGF-β binding proteins (LTBPs) and GARP, a cell surface
TGF-β activator. Recent results obtained by TGF-β blocking antibody injection in a tumorous context showed that TGF-β could
play a determinant role at the immune, vascular and matrix level in a permissive niche generation. In vitro, we are investigating
the effect of TGF-β on lymphatic endothelial and fibroblastic cells in order to identify the actors of TGF-β-dependent
environment modulation. A deeper understanding of the tumor/LN dialogue and the identification of nodal markers predicting
the risk for distant extension are key prognosis variables for patients suffering malignancies that disseminate through the
lymphatic vasculature.
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Targeting of the epidermal growth factor receptor (EGFR) and programmed cell death protein 1 (PD-1) are now at the forefront
of head and neck squamous cell carcinoma (HNSCC) treatment. However, resistance to EGFR inhibition and immune escape
mechanisms present a major hurdle, limiting durable clinical responses. The EGFR-inhibiting antibody cetuximab has the
potential to link both therapeutic approaches through antibody-dependent natural killer (NK) cell-mediated cytotoxicity. Our
study aims to uncover the effects of cetuximab treatment on the immunological profile of HNSCC cells to develop potent
cetuximab-based combination immunotherapies.
In silico TCGA datasets were analysed to propose key immune checkpoint ligands in HNSCC. Differentially expressed genes
(DEGs) showing prognostic value were noted in HNSCC patients compared to healthy tissues. CIBERSORT obtained tumorinfiltrating immune cells fractions were obtained and correlated with clinicopathological parameters and prognosis.
Immunohistochemistry on FFPE tissue of HNSCC patients served to validate these findings. In vitro protein kinetics following
cetuximab treatment and analysis of the immune checkpoint phenotype of HNSCC cell lines and NK cells did not show
significant alterations of immune checkpoint ligand expression, and no apparent effects based on the cetuximab sensitivity of
HNSCC cell lines. Finally, based on these observations, combined targeting of EGFR with CD155, was performed through cocultures of HNSCC cells with isolated NK cells. All cell lines showed a synergistic enhancement of the anti-tumor activity by NK
cells compared to single-agent treatments.
Our results suggest that an increased expression of immune checkpoint ligands in HNSCC may potentially contribute to a
suppressive microenvironment and dysfunctional immune cells. However, treatment with cetuximab did not reduce the
expression of such inhibitory ligands. Here, we demonstrate that additional reduction of inhibitory signaling through CD155
synergistically enhances the anti-tumor response of NK cells in vitro. These data provide a rationale towards combining
oncogenic (cetuximab) and immune targeting (CD155) agents in HNSCC to overcome resistance to either approach solitary.
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Impact of EMT on cell death sensitivity in colon carcinoma
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Epithelial-to-mesenchymal transition (EMT) is an important process during metastasis initiation that causes a phenotypic switch
in epithelial cells. Through this EMT process, regulated by the transcription factors ZEB1/2, Snail and Twist, a subset of cancer
cells decrease cellular interactions and obtain higher invasive and metastatic potential, leading to metastatic tumors. These
invasive cells display therapy resistance. In order to better predict therapy responses of metastasizing tumor cells we first need
more knowledge about the specific cell death responses in both epithelial and mesenchymal cells.
We developed a doxycycline-inducible system in HT29 colon carcinoma, driving ZEB1 expression and the EMT process in vitro.
This system allows us to perform a side-by-side comparison of epithelial and mesenchymal cells in the same cellular context.
We evaluated sensitivity to different regulated cell death modalities (apoptosis, necroptosis, ferroptosis), and to
chemotherapeutic drugs. The observed differences could later be repeated in an extended colon cancer cell line panel of
epithelial and more mesenchymal cell lines.
We found that TNF-induced apoptosis is very effective in mesenchymal cells while epithelial cells do not respond or switch to
pyroptosis. In caspase-deficient conditions inducing necroptosis, EMT renders the mesenchymal cells resistant towards
necroptotic cell death, a more immunogenic type of cell death. All these observations are cell autonomous and reversible when
cells undergo the reverse mesenchymal-to-epithelial process. The mechanism of necroptosis resistance in mesenchymal cells
is currently investigated. A high throughput compound screen of a FDA approved library identified antipsychotic drugs as
sensitizers for necroptosis in mesenchymal cells.
By setting up a combination therapy of currently used chemotherapeutics with antipsychotic drugs tumor treatment might be
improved by targeting cells that escape regulated cell death and at the same time increase immunogenicity of cancer cell death.
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Lung cancer is a genetically heterogeneous disease characterized by a multitude of tumor-promoting alterations, such as
mutations in the KRAS, EGFR and TP53 genes. This heterogeneity renders lung tumors resistant to current treatment
strategies. Importantly, genomic amplification of RICTOR, the defining component of mTOR complex 2 (mTORC2), frequently
occurs in lung cancer. Moreover, mTORC2 activation supports lung cancer progression and metastasis formation. Therefore,
mTORC2 inhibition was initially suggested as a promising approach for the treatment of lung cancer. However, despite high
clinical relevance, targeting mTORC2 activity in vivo remains challenging. Thus, uncovering novel mTORC2-dependent
liabilities may represent a better option for the development of future therapies.
In this study, we used a combination of proteomics, metabolomics and lipidomics to deeply characterize the metabolic
phenotype that is associated with mTORC2 activation (RICTOR expression) in lung cancer. We demonstrate that mTORC2
inhibition, achieved by genetic silencing of RICTOR, induces a profound rewiring of glucose and lipid metabolism in lung cancer
cells and xenografts. In particular, we identified the transcription factor HIF-1β as a potential mTORC2 target whose expression
consistently correlates with RICTOR levels. Using pharmacological and genetic inhibition of mTOR signaling, we further show
that RICTOR controls HIF-1β expression through an mTORC2-PKC signaling axis, independently of AKT activity. Importantly,
we demonstrate that HIF-1β significantly contributes to the mTORC2-dependent metabolic phenotype of lung cancer cells by
regulating glucose and sphingolipid metabolism, in a process that also involves the aryl-hydrocarbon receptor (AhR). As a
consequence, HIF-1β silencing in vivo strongly rewires tumor lipid metabolism in a model of lung cancer xenografts. Finally, we
validated the clinical relevance of our findings by assessing correlations between RICTOR and HIF-1β in a genetic mouse
model of lung-specific RICTOR overexpression, as well as in large cohorts of lung cancer patients. Taken together, our results
support the rationale of targeting mTORC2-dependent lipid metabolism in lung cancer and highlight HIF-1β as a clinically
relevant target for the development of future anticancer therapies.
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INTRODUCTION
Current therapies for colorectal cancer (CRC) peritoneal metastasis (PM) lack sufficient efficacy, hence the need for new
therapeutic strategies. Most research focus on the cancer cells and less on the tumor microenvironment (TME) of CRC PM
lesions. Therefore, a detailed characterization of the secretome, immune and cancer-associated fibroblast (CAF) contexture of
these lesions is lacking.
METHODS
From patients providing informed consent, fresh surgical PM samples were obtained from three anatomical locations: the
abdominal wall, the small bowel mesentery, and the greater omentum. Peritoneal tissue without macroscopic evidence of
metastasis was taken from the same patients as control. The resected tumor and peritoneal tissues were analyzed using flow
cytometry and cytokine and chemokine analysis of the secretome. Tissue from tumor resections was also fixed in formalin and
stored in paraffin blocks for immunohistochemistry (IHC) analysis.
RESULTS
In all three PM locations and in the normal peritoneal samples, a prominent population of immune cells could be observed,
representing all major immune cell types (granulocytes, lymphocytes, and myeloid cells). Despite considerable inter- and
intrapatient heterogeneity, some trends could be observed. In general, the abdominal wall metastases comprised fewer immune
cells compared to lesions sampled from the other locations. Granulocytes were well represented in the tumor nodules, with
neutrophils more common than eosinophils. Macrophages were also commonly present in the TME, whereas monocytes were
not. Within the adaptive immune system, a significant number of T cells could be observed, with the majority consisting of
cytotoxic T cells, whereas only few B cells were present. Secretome analysis showed a strong inflammatory TME and a
chemokine secretome conductive to recruit immune cells. VEGF and PDGF were, among others, prominently present in the
secretome, revealing an endothelial and fibroblast presence. IHC confirmed our findings and rendered us complementary
spatial information.
CONCLUSION
The TME of colorectal PM is characterized by a prominent immune cell population. The secretome is capable of recruiting
immune cells and revealed the presence of a substantial vasculature and fibroblast compartment. Further functional analysis is
ongoing.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Impact on tumor progression by pharmacological targeting of crucial signaling nodes in
cancer-associated fibroblasts

Zihan Xia (1,2),Olivier De Wever(1,2)

1. Laboratory of Experimental Cancer Research, Ghent University, Ghent, Belgium;
2. Cancer Research Institute Ghent (CRIG), Ghent, Belgium

Presenting author : Zihan Xia - Ghent University, Department of Human Structure and Repair - Corneel Heymanslaan, 10, UGent, 2RTP, Entrance 97-98
Experimenteel Kankeronderzoek-LECR, Ghent, Ghent, 9000, Belgium - zihan.xia@ugent.be

Cancer-associated fibroblasts (CAFs), as the major components of the tumor microenvironment (TME), have been extensively
explored and are known to be involved in tumor biology, including growth, energy metabolism, immune regulation, invasion, and
metastasis (De Wever et al., 2004; Tommelein et al., 2018). Many of the pathways, which are critically disturbed in cancer cells,
play also a role in the biological activities of CAF. A large number of preclinical studies describe the functional and biochemical
impact of cell signaling inhibitors on cancer cells, but their effect on the phenotypical changes of CAFs and their reciprocal
impact on tumor progression are lacking.
A better understanding of the impact of signaling pathway inhibitors (i) in CAFs will shed light on their effect on the TME. In our
study, we evaluated 21 compounds （including PI3K/AKT/mTORi, MAPKi, Chemotherapy, FGFR/PDGFR/VEGFRi ,
FAK/ROCKi, etc）for their impact on CAF functionality (proliferation; contractility; migration; invasion; secretome…). Our
preliminary data show that: 1, MAPKi drastically increased migration, invasion, and contractility of CAFs; 2, PI3K/mTOR
inhibitors most potently inhibited proliferation and outgrowth and changed the secretome of CAFs; Mechanistically, we found
that MAPKi remodels the extracellular matrix and increase alfa-smooth muscle actin stress fiber expression. In conclusion, both
the MAPK and PI3K/mTOR axis cooperate to shape the CAFs phenotype in the TME. For future work, we will investigate the
reciprocal impact of extracellular matrix from treated CAFs on immune cells and cancer cells. Our project could help us better
understand and modulate the activity of CAFs, which might provide potential targets for the clinical treatment of cancer.
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Background: Glycolysis is the principal source of energy for cancerous cells. One inevitable consequence of this elevated
glycolytic rate is the production of highly reactive molecules such as methylglyoxal (MG). MG induces the glycation of proteins
on lysine and arginine residues and generates protein adducts called MG-derived hydroimidazolones (MGHs). Glyoxalase 1
(GLO1) is the main detoxifying enzyme of MG. It is expressed in most eukaryotes and prokaryotes and is localized in the
cytoplasmic compartment. An increase of GLO1 expression and activity is a cell defence mechanism against glycation damage
induced under MG stress. Our previous studies reported the presence of MG protein adducts in CRC tumours and have linked
MG stress with the resistance to targeted therapy in KRAS-mutated CRCs.
Aims: In this pilot project, we undertook the detection of MG stress in human CRC primary tumours and liver metastases
lesions.
Methods: We have used immunohistochemistry and antibodies directed against MGHs protein adducts and GLO1 enzyme in
CRC samples. Specific Ki67 antibodies were used for the evaluation of tumour proliferation rate.
Results: By comparison of the same histological sample for GLO1 and Ki67 immunostainings, we observed that GLO1 enzyme
was strongly detectable in the nucleus of undifferentiated and highly proliferative human CRC lesions. While most of the welldifferentiated CRC tumours demonstrated undetectable to low nuclear GLO1 levels in the nucleus. Cytoplasmic GLO1 was
similarly distributed among differentiated and non-differentiated tumours.
Conclusion: It might be therefore interesting to explore further this peculiar GLO1 sub-localisation that could potentially indicate
for the first time the presence of MG stress in the nucleus and the necessity for the nuclear translocation of GLO1 detoxifying
enzyme in aggressive CRC lesions. Whether nuclear GLO1 detection could be a valuable marker in terms of unfavourable
prognosis in CRC patients will be analysed on a large collection of CRC patients with documented clinical data and follow-up.
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Introduction: Colorectal cancer (CRC) is the third most common cancer diagnosed and the lack of effectiveness of current
therapies leads to frequent relapses. Cetuximab (CTX) is an anti-epidermal growth factor (EGFR) monoclonal antibody is used
as therapy in metastatic CRC patients. Genetic alterations, such as activating mutations, are commonly associated with
acquired resistance to CTX. Strikingly, patients diagnosed as "quadruple wild type" (non mutated for KRAS, NRAS, BRAF and
PIK3CA tumors, named 4WT thereafter) also show a lack of response to this therapy. Reliance of cancer cells on glycolysis
promotes tumorigenesis and malignant progression. Methylglyoxal (MG) is an unavoidable glycolytic by-product that glycates
proteins, lipids, and DNA. Our previous studies contributed to demonstrate that cancer cells under MG stress enhance their
growth and metastatic potential.
Material and Methods: We used LIM1215 and DIFI human 4WT CRC cell lines adapted to either short or long-term challenge
with CTX to assess MG stress. We measured glyoxalase 1 (GLO1), the major MG detoxifying enzyme, expression and activity.
Cellular MG level was assessed using a specific probe and the accumulation of MG protein adducts was evaluated by western
blotting. RNA sequencing analysis was performed on the two 4WT CRC cell lines parental and long-term challenge to search
for a signature of MG stress. To explore further the potential link between MG stress and CTX resistance, we generated GLO1depleted CRC stable clones using shRNAs.
Results and discussion: Short-term CTX treatment allowed the selection of persistent cells that showed decreased expression
of Nrf2 transcription factor. Consequently, these cells lost GLO1 expression and accumulated MG protein adducts. Long-term
challenge with CTX generated resistant cells with elevated glycolytic rate and MG level when compared with parental cells.
Interestingly, the two resistant 4WT clones under study showed different responses in terms of MG stress. CTX acquired
resistance in DIFI model was not consistently associated neither with endogenous nor exogenous MG stress while the sole
induction of endogenous MG stress in GLO1-depleted LIM1215 cells rendered them resistant to CTX. Accordingly, RNASeq
data analysis of resistant clones compared to parental ones pointed to an enrichment of MG signature genes in LIM1215 that
appeared to be down regulated in DIFI cells.
Conclusion: Our data point to a novel connection between MG stress and acquired resistance to CTX in CRC. Ongoing analysis
of MG stress level in organoid models will help evaluating the potential resensitizing effect of MG scavengers used alone or in
combination with CTX in resistant CRC.
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Introduction: In the PRIMMO trial, patients with recurrent and/or refractory cervical carcinoma, endometrial carcinoma, or
uterine sarcoma were treated with pembrolizumab (anti-PD-1), stereotactic body radiotherapy, and a cocktail of
immunomodulatory compounds. Although response rates were rather disappointing, durable responses were observed in some
PRIMMO patients for whom no other treatment schedules were effective. Immune checkpoint inhibitor (ICI) treatment, like
pembrolizumab, causes financial toxicity and is accompanied by (sometimes severe) immune-related adverse events in a
subset of patients. Therefore, biomarkers to predict response to therapy are urgently needed.
Methods: The PRIMMO trial was accompanied by a translational research package including the analysis of circulating
extracellular vesicles (EVs) in blood. In total 51 patients were included in the PRIMMO trial. Seven cervical carcinoma patients
(three responders and four non-responders) and eight endometrial carcinoma patients (three responders and five nonresponders) were included for EV biomarker analysis. Peripheral blood was collected at baseline and at different timepoints
during the PRIMMO trial. EVs were separated from the blood plasma samples and the amount of EVs and their protein content
were analyzed.
Results: Cervical carcinoma patients who did not respond to therapy showed higher EV concentrations at baseline. This was
not seen in the endometrial carcinoma patients. We identified significantly up- or down-regulated proteins in responders of both
patient groups at two different timepoints: at baseline and at week 6. Furthermore, we identified proteins with significantly higher
or lower ratios between both timepoints in responders as compared to non-responders. These markers have the potential to be
used for follow-up purposes. In addition, literature was screened to identify the biomarker potential of the selected proteins.
Conclusion: We identified proteins enriched in circulating EVs from responding and non-responding patients included in the
PRIMMO trial. More research into these proteins, and validation in an independent, larger patient cohort will have to be
performed to determine their biomarker potential.
Funding: This work was supported by KOTK (the Flemish cancer society), and the Anticancer Fund.
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DC-based vaccination in vivo: an approach for induction of glioma cells death through
immunogenic pathway using photosens-based photodynamic therapy
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Photodynamic therapy (PDT) under special regimes can cause cancer cells death through immunogenic pathway. However,
there is a still need to search for photosensitizers able to induce the strongest immune pattern in anti-cancer treatment.
This study was focused on a detailed characterization of glioma cells death induced by PDT based on a clinically approved
photosensitizer Photosens (“Niopik”, Russia) (PS-PDT) and assessment of its biological effects in creating a dendritic cell (DC)
vaccine against a mouse brain tumor. The experiments were performed using murine glioma GL261 cells and primary mouse
bone-marrow dendritic cells. For photodynamic activity induction, the glioma cells were exposed to light irradiation at the dose
of 20 J/cm2 using a LED light source (λex 615–635 nm, 20 mW/cm2).
We have recently demonstrated that PS can be used to efficiently trigger immunogenic cell death (ICD) in several types of
tumors, including gliomas. Herein, with the aim of increasing the efficacy of glioma immunotherapy, we applied several
subcutaneous and orthotopic mouse models to investigate the immunogenic potential of DC vaccines based on glioma cells
undergoing ICD by PS-PDT treatment. We have also developed a protocol of therapeutic vaccination for tumor-bearing mice.
RNAseq analysis of mature DC cells after cocultivation with glioma GL261 cells exposed to PS-PDT showed that cancer cells
gained a typical Th17 signature in the DC vaccines, and were highly effective in protecting mice against tumor growth.
Moreover, we have showed that inhibition of RORγt, a regulator of Th17 responses, significantly decreased the effects of the
DC vaccines and mouse survival.
Altogether, these findings provide a rationale for using a combination treatment approach in glioma immunotherapy based on
DC loaded with glioma cells undergoing ICD induced by PS-PDT.
The study was supported by a grant from Russian Science Foundation (RSF, project no.18-15-00279
https://rscf.ru/en/project/18-15-00279/).

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Analysis of the DAMPs release from ferroptotic glioma cells
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Glioma, is the most frequent type of primary tumor of the central nervous system in adults with significant morbidity and
mortality. According to the current medical standard of care, the median survival of newly diagnosed cases does not exceed
12–18 months (Salvati et al., 2020). Despite the development of novel, complex, multidisciplinary, and targeted therapies,
glioblastoma therapy has not progressed much over the last decades. Therefore, there is an urgent need to develop novel
patient-adjusted anticancer immunotherapies that actively stimulate antitumor T cells, generate long-term memory, and result in
significant clinical benefits.
It is known that cells undergoing immunogenic cell death (ICD) can provide powerful adjuvant signals (i.e., damage-associated
molecular patterns, DAMPs) for the activation of antigen-presenting cells followed by induction of the long-lasting anti-tumor
immune responses. Ferroptosis is one of the promising cancer cell death modalities with a high immunogenic potential
(Efimova et al., 2020). This work aimed to investigate the efficacy and molecular mechanism of glioma therapy based on
dendritic cell (DC) vaccines loaded with ferroptotic glioma cells.
For this, we analyzed the profile of several DAMPs (calreticulin, ATP, HMGB1) and the rate of their emission from murine
ferroptotic glioma GL261 cells. It has been shown that ATP and HMGB1 are released and calreticulin is exposed on the outer
surface of the plasma membrane of GL261 cells during ferroptotic cell death. The strong release of DAMPs indicates the
immunogenic potential of ferroptotic glioma GL261 cells. Thus, due to the emission of DAMPs, ferroptotic glioma GL261 cells
can contribute to the activation of DCs and the presentation of the tumor antigen to the T-cell population. Currently, we are
testing immunogenicity in vitro by coculturing of ferroptotic glioma GL261 cells with bone-marrow derived DCs and
macrophages. Future studies are required to provide detailed information on the immunogenic properties of ferroptotic glioma
GL261 cells in vitro and in vivo.
This study was supported by a grant from Russian Science Foundation (project no. 22-15-00376,
https://rscf.ru/en/project/22-15-00376/).
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Search for markers involved in lymph node remodeling in the pre-metastatic stage by
metabolomic analysis.
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Introduction
Cervical cancers metastasize primarily to lymph nodes (LNs) successively to pelvic and para-aortic regions. The histological
nodal status obtained after surgical staging is a key prognostic parameter to predict patient’s outcome and guide treatment
decisions. Recent data demonstrate that LN metastases can seed distant organs and should be treated to prevent distant
dissemination and death. Our laboratory has provided evidence for the existence of a premetastatic niche in the sentinel LN
draining a human cervical neoplasm, which is characterized by a specific lymphangiogenic, immune and extracellular matrix
profile. Metabolomics is a promising approach that provides a challenging opportunity to link the metabolome with physiological
or pathological status. The aim of this project is to identify new predictive markers of the arrival of metastases in the LN by
applying a metabolomic approach to human and murine samples.
Materials and Methods
To identify metabolic pathways modulated in LN, we benefit from a preclinical mouse model, the “ear sponge assay”, which
reproduces each step of the metastatic cascade. This model consists to implant gelatin sponges soaked with tumor cells into
mice’s ears. Then, the mice’s lymph nodes are analyzed by NMR-based metabolomics and histological procedure (to detect
metastatic cells). Furthermore, we will use a cohort of patients suffering advanced cervical cancer and we will analyze different
types of samples issued from the same patient: primary tumor biopsy, urine, plasma and LN.
Results and discussion
A preliminary analysis performed on mice LNs highlights a clear discrimination between the cervical LN (draining the tumor) and
the axillary LN (non-draining LN used as a control) issued from mice bearing a tumor. The statistical analysis revealed that the
cervical LN of the control and tumor groups can also be discriminated, suggesting that tumor development impacts the
environment of the draining lymph node, but not that of distant lymph node. We will discuss the putative discriminating
metabolites.
Conclusion
Our preliminary results suggest the interest of metabolomics for the investigation of LN remodeling during the metastatic
process.
Lymph nodes remodeling, NMR-metabolomics, pre-metastatic niche
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Lymphedema (LD) refers to a condition of lymphatic dysfunction associated with excessive fluid accumulation, fibrosis,
inflammation and fatty tissue deposits. LD is a chronic, multifactorial disease affecting approximately 250 million people
worldwide. LD development may be due to a genetic mutation (primary LD) or results from a local disruption of the lymphatic
network by an infection or cancer-related surgery (secondary LD). It is estimated that 20-30% of cancer patient develop LD after
treatment. To study this multifactorial disease, accurate in vivo models are required to reproduce all LD features. To mimic the
development of LD, our laboratory has set up a model combining irradiation and lymph node ablation, the main causes of LD
development after cancer treatment in women. In this model, mice are subjected to X-ray irradiation. Seven days later, surgery
is performed, which we remove the inguinal and popliteal lymph nodes and ligate at least three collecting lymph vessels to
inhibit local lymphatic drainage. This approach induces strong, reproducible and persistent LD three weeks after surgery that
exhibits the main features of LD. We investigated the respective pathogenic roles of irradiation and surgery in LD formation by
comparing their impacts, alone or in combination, on different features of the pathology: swelling (paw thickness), lymphatic
vasculature remodeling, epidermal/dermal thickening and fibrosis. Impaired lymphatic formation and function has been long
assumed as the primary event, sufficient to initiate LD. However, recent studies have revealed the crucial contribution of the
combination of fibrosis and chronic inflammation in LD. Fibrosis in LD mainly refers to the accumulation of thick collagen
bundles surrounding lymphatics. The combination of fibrosis and inflammation results in an increased production of extracellular
matrix protein, induced by the secretion of growth factors and their interactions with the extracellular matrix, through integrins.
Among the integrins, integrin α11β1 (ITGA11) plays a key role as a receptor for collagens (mainly type I collagen). Our team
has provided evidence that this integrin promotes tumor cell invasion by promoting the production of tenascin-C (Primac et al,
JCI Vol, 2019). But the importance of this novel interaction has not been documented in the secondary LD. The overall
objective of our research is to apply our model to mice proficient (WT) or deficient for the ITGA11 gene. Specific objectives are
to characterize the extracellular matrix in LD, to determine the impact of ITGA11 deletion on LD formation/resolution and to
study the interaction between ITGA11 and its partners. Preliminary data from a small cohort of KO mice suggest an increase in
LD (limb volume) in the absence of the integrin. Our project should provide new mechanistic insights into the tissue remodeling
that occurs during LD formation and resolution.
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Auranofin (AF) is an orally available, organogold compound with a well-known safety profile that gained interest as an
anticancer agent since it acts as a thioredoxin reductase 1 (TrxR) inhibitor. Its antineoplastic activity as a single drug or in
combination with other molecules has already been investigated in various in vitro and in vivo models. We provide an overview
of the in vivo studies that use AF for the treatment of cancer including the formulation, dose, treatment schedule and
administration route that was used. Due to inconsistencies in these parameters of AF treatment in vivo, the optimal formulation
and administration route of AF was investigated to reduce toxicity and increase its efficacy in a syngeneic SB28 glioblastoma
(GBM) C57BL/6J mouse model and 344SQ non-small cell lung cancer (NSCLC) 129S2/SvPasCrl (129) mouse model.
Daily intraperitoneal (i.p.) injections with 10 mg/kg AF for 14 days induced weight loss and gastro-intestinal problems in our
NSCLC 129 mouse model. Next, we compared the subcutaneous delivery of AF via osmotic minipumps and the oral
administration of AF in both models. We showed that oral gavage was the most suitable administration route for a high AF dose
of 15mg/kg in our C57BL/6J and 129 models without weight loss or signs of toxicity. A solvent comprised of 50 % DMSO, 40%
PEG300 and 10 % ethanol ensured optimal solubility and stability of AF for oral administration to mice. In addition, we
confirmed that AF was a potent TrxR inhibitor in our SB28 GBM tumors at high doses of AF.
Taken together, our results and results in literature highlight the therapeutic value of AF in several in vivo cancer models and
provide guidelines for the optimal administration route and in vivo formulation in the syngeneic GBM C57BL/6J and NSCLC 129
models being oral gavage and 50 % DMSO, 40% PEG300 and 10 % ethanol, respectively.
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Background: Conventional treatments for cervical cancer (CC) have reached a plateau, resulting in five-year survival rates of
only 17% for the advanced stages. Immunotherapy presents a promising avenue to improve long-term benefits for oncology
patients. Despite CC being immunogenic, only a minority of patients respond to immunotherapy. To contribute to the solution of
this problem, we aimed to identify novel strategies by profiling the immune landscape of CC patients, mapping rationally
selected immune subset markers and immunotherapy targets.
Methods: Immunohistochemistry was performed on 49 formalin-fixed and paraffin-embedded CC samples. Selection of markers
for immune subsets and immune checkpoints was based on TCGA analysis and literature research. Scoring was performed by
pathologists. Analysis included descriptive statistics, marker correlation, and survival.
Results: The CD8 T cell population was the most abundant immune subtype. Macrophages were, in contrast to what is
suggested by TCGA analysis and literature, only markedly present. CC stroma showed a high level of RANK and CD73
expression in nearly all samples, while more than 70% of the patients showed CD155 expression on tumor cells. CD47 was
notably expressed in the stroma and on the tumor cells. PD-L1 expression was observed in most patients and correlated with
all stained intra-tumoral immune subtypes and RANK expression on tumor cells. Presence of stromal lymphocytes was
correlated with a lower risk of progression, while tumoral RANKL expression showed trends towards a higher risk of
progression and lower survival.
Conclusion: Interim analysis of this study surfaces interesting (co-)targets for immunotherapy in CC. In ongoing work, we are
expanding our sample set.
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Patient-derived tumor organoids (PDOs) are the most advanced 3D cancer model that resemble both the pheno- and genotype
of the parental tissue. PDOs are revolutionizing basic and translational cancer research, with one of the most promising
applications in predicting clinical response ex vivo for personalized cancer treatment. However, the current repertoire of assays
for high-throughput organoid analysis is critically limited, and the gold standard relies on a rudimentary, single-time point,
viability assay. This has severely impeded the routine use and potential of organoids for basic research, clinical practise, and
pharmaceutical applications.
Here, using a convolutional network machine learning approach, we developed a high-throughput, automated organoid analysis
platform that allows for kinetic monitoring of organoid growth and therapy response using live-cell imaging: Organoid Brightfield
Identification-based Therapy Screening (Orbits). Using Orbits, we performed a screening of several chemotherapeutics and
targeted therapies on lung PDOs in 384-well plates and compared our method with current standards using a Tecan Spark
Cyto. Informed consent was obtained, and this study was approved by the UZA Ethical Committee.
Not only could we monitor PDO growth, health, and varying degrees of therapy response in real-time, solely from brightfield
imaging, when combined with a fluorescent cell death marker, our analysis further delineated cytostatic from cytotoxic therapy
responses. Our results highly correlated with the readout from the gold-standard CellTiter-Glo 3D assay, and due to its machine
learning approach, the Orbits analysis method could be easily applied to various PDO types in different culturing methods (e.g.
matrix domes, Gri3D®-96 well plates). Finally, by implementing kinetic analysis, growth rate metrics (e.g. GR50 or normalized
drug response) can be applied to drastically reduce inter-well and inter-patient variability.
Taken together, we have developed an advanced live-cell imaging drug-screening platform which i) offers high-throughput, realtime, and label-free PDO analysis with ii) the ability to provide insight into the mechanistic drug action and iii) flexibility to adapt
for various applications and iv) compatibility with conventional live-cell imaging instruments (e.g. Tecan Spark Cyto, IncuCyte
system). Finally, a university operated web app is being developed to make our image analysis software available
(www.orbits-oncology.com).
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Esophageal adenocarcinoma (EAC) is an aggressive cancer with a five-year survival rate of only 10–25%, despite improved
treatment strategies. Treatment of EAC typically involves surgical resection of the tumor and part of the esophagus, often
preceded by neoadjuvant chemo- and/or radiotherapy. However, this neoadjuvant therapy is ineffective for many patients.
Being able to predict which patients will benefit from this pre-treatment would allow clinicians to develop an improved and
patient-specific treatment plan. A blood-based test is attractive for this purpose, because it is easy to obtain and provides
almost no discomfort to the patient. In this study we aim to identify blood-based biomarkers for therapy response prediction and
disease monitoring of patients with EAC using two parallel approaches: 1) cell-free DNA methylation profiling using cell-free
Reduced Representation Bisulfite Sequencing (cfRRBS), and 2) messenger RNA (mRNA) sequencing.
For each EAC patient (n=10) multiple plasma samples from different timepoints during treatment (at least four per patient) were
analysed with cfRRBS. Data deconvolution shows that tumor fractions are increasing after surgery for patients that have a
relapse or metastasis. Moreover, in samples from patients with metastatic disease with high tumoral fraction, we could detect
focal amplifications (MYC and KRAS) in the CNV profiles derived from cfRRBS data, similar as observed in the matched tumor
tissue. To summarize, determining tumor fractions using cfRRBS on longitudinal plasma samples of patients with EAC can be
used for therapy response monitoring.
Differential gene abundance analysis of the mRNA sequencing data shows approximately 600 significantly up- or
downregulated genes when comparing plasma of patients (n=15) before and after neoadjuvant therapy and surgical resection.
We also observed that the abundance of several ribosomal protein genes is significantly higher at the time of diagnosis
compared to later timepoints. However, with the current dataset it is not possible to distinguish responders from non-responders
(grouped according to Mandard score) to neoadjuvant therapy, due to a lack of power.
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Cancer-associated fibroblasts (CAFs) are an abundant and heterogeneous cell population in the tumor microenvironment. Their
combined biochemical and mechanical activities contribute to tumor progression and therapy resistance. Their potential to be
therapeutically targeted increased a global academic and industry interest in CAF research as evidenced by a decade-long
exponential increase in the number of CAF-related publications. Although the knowledge of CAF biology is enormous, it is
spread over a vast number of publications which does not facilitate community-wide data consolidation and sharing. To tackle
this with the aim to further enhance understanding of CAF biology we initiated a crowdsourcing data-repository to map 85 CAFrelevant experimental, biological and functional parameters from more than 1300 CAF-related publications. A preliminary
evaluation of 200 CAF-related publications indicates the presence of heterogeneity in CAF experimental set-ups, especially
related to isolation procedures, culture conditions and characterization. A second observation is that several parameters are not
reported at all, further complicating the interpretation of CAF knowledge. At this early stage, the snapshot of available data
suggests already the need for empirical evaluation of the impact of experimental heterogeneity on CAF characteristics and
biology. In conclusion, this CAF knowledgebase will further support interpretable, reproducible and transparent experimental
reporting in CAF research.
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Pancreatic ductal adenocarcinoma (PDAC) is a devastating disease, characterized by a 5 year overall survival below 10%. This
dismal outcome is mainly due to its high resistance to all current therapies. Therefore, novel and effective treatment options are
urgently needed for these patients. The emerging field of immune checkpoint inhibitors targeting programmed death (PD)-1/
programmed death-ligand 1 (PD-L1) and Cytotoxic T lymphocyte antigen-4 (CTLA-4) resulted in sustained anti-tumor response
in several cancer types. However, PDAC patients enrolled in these clinical trials demonstrated no clinical benefit, leaving PDAC
patients in desperate need of new treatment options. Hence, new and effective targets for novel immunotherapy combinations
need to be sought. Ongoing research prompted TIGIT as an emerging immune checkpoint target for pancreatic cancer (Steele
et al, Nature Cancer 2020). However, the complex TIGIT axis includes multiple inhibiting (e.g. TIGIT and CD96) and activating
receptors (e.g. DNAM-1) expressed on various subtypes of immune cells, as well as different ligands (e.g. CD112 and CD155)
expressed on both tumor cells and immune cells. In this study we investigated the complete TIGIT axis in PDAC patients by
analyzing the expression of all involved receptors and ligands of this axis on different immune cells of interest using flow
cytometry. Our data revealed a high expression of both DNAM-1 and CD96 on circulating CD56bright NK cells. Furthermore,
also circulating CD8+ T cells showed a high expression of CD96. TIGIT expression, on the other hand, was mainly observed on
circulating Tregs and CD56dim NK cells. Compared to tumor infiltrating Tregs, TIGIT expression was even higher. aA decrease
in DNAM-1 expression on both NK cell subtypes was observed. CD96 expression remained unchanged when circulating
immune cells were compared to tumor infiltrating immune cells. This data underlines the immunosuppressive environment that
is created within the pancreatic tumor via up- or downregulation of different receptors of the TIGIT axis and demonstrates the
potential of targeting this axis for the treatment of PDAC.
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A single-cell map of the tumor microenvironment of peritoneal metastases of CRC
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INTRODUCTION: Peritoneal metastases (PM) of colorectal cancer (CRC) predominantly exhibit a CMS4 subtype, which is
characterized by a mesenchymal phenotype and tumour microenvironment (TME) dependency. Single cell transcriptomics
allow for mapping the microenvironment with high fidelity, allowing us to map the TME of PM, and interpret inter- and
intrapatient heterogeneity.
METHODS: We prospectively gathered fresh tissue samples from 8 HIPEC-naïve patients with CRC PM at four distinct
anatomic locations when possible (primary tumour, abdominal wall, bowel mesentery and omentum). After tissue dissociation
using a combined enzymatic and mechanical method and FACS, we performed library prep and single cell RNA sequencing on
the Chromium platform (10x Genomics). After necessary quality control and clustering with the Cellranger pipeline, we
performed detailed annotation of identified cell clusters.
RESULTS: We analyzed 23 samples, sequencing 126316 cells. Generally, samples demonstrated large CAF and immune cell
clusters, with distinct functional subclusters. We confirmed the presence of subtypes of CAFs, namely an extracellular matrix
remodelling subtype (characterised by upregulation of collagen, proteoglycans and matrix metalloproteases) and a vascular
CAF subtype associated with wound healing and neoangiogenesis. In addition to CAFs, large macrophage clusters were
present, with both classical monocyte clusters and CAM subclusters readily defined. Large T-cell populations indicated a “hot”
immune microenvironment, with Th and cytotoxic T-cells present.
In comparison to primary tumour samples, tumour-infiltrating B cells were rarely observed in matched metastatic tissue,
whereas large plasma cell clusters were apparent in our matched primary tissues. Furthermore, primary tumour samples
demonstrated large numbers of epithelial cells in comparison to PM. Both inter- and intrapatient heterogeneity was high,
demonstrating the need for targeted anatomical sampling.
CONCLUSIONS: Single-cell RNA sequencing demonstrates a predominantly mesenchymal microenvironment of CRC PM.
Further analysis of our dataset will allow novel insights into the dynamics and unique features of peritoneal metastasis and its
TME.
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Triggering the immune system to eliminate cancer cells throughout the body is a highly promising avenue in modern cancer
research. The induction of an adaptive antitumor immunity is essential for specific and systemic eradication of cancer cells and
for the formation of a long-term antitumor immune memory to prevent cancer relapse. A large of studies propose that modern
radiotherapy using charged particles is more immunogenic than conventional X-ray radiotherapy. While the irradiation with
charged particles provides advantages over X-ray irradiation, such as better ballistics and enhanced cancer cell death, it also
induces different cellular responses which could lead to a stronger immunogenic response. The aim of this project is to study
and compare the immunogenicity induced after X-ray and high LET proton irradiation in syngeneic murine cancer models. To
this end, the first part of this project to assess the survival rates of three murine cancer cell lines irradiated with X-rays or
protons using a clonogenic assay. Based on these results, the relative biological effectiveness (RBE) of high LET protons was
calculated to allow the comparison between X-rays and protons at biologically equivalent doses in terms of cell lethality. In
parallel, the analysis of the expression of type I interferon-stimulated genes and pro-inflammatory cytokines after irradiation was
performed to assess the activation of the cGAS-STING and NFkB pathways. The expression of immunosuppressive genes was
also assessed to determine whether the different radiation modalities trigger immunosuppressive mechanisms that can
counteract the immunogenicity of irradiated cells. The results indicate that X-ray irradiation induced a moderate type I interferon
response 72 h post-irradiation and could potentially trigger an immunogenic form of cell death. Some immunosuppressive
genes also appear to be overexpressed after X-ray irradiation but this expression appears to depend on the investigated cell
lines. Proton irradiations are currently being performed. This analysis will provide first evidence that protons may or may not
induce a more immunogenic cell death than X-rays. To evaluate the immunogenicity, the next step will be to perform an in vivo
vaccination assay. The immunogenic cell death and the effector immune response formed after irradiation with X-rays and high
LET protons will thus be investigated.
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α-1 Acid glycoprotein (AGP) is one of the most abundant plasma proteins. It is induced in response to an injury, inflammation,
or cancer (acute-phase reactions APRs), and fulfills two important functions: immunomodulation, and binding to various drugs.
These different functions are closely associated with each other via changes in glycosylation of AGP, mainly in response to
APRs. From a structural point of view, glycans alter the local biophysical properties of the AGP leading to a diverse ligandbinding spectrum. The relevance of AGP is highlighted by the various somatic AGP mutations present in carcinoma of the
stomach, breast, liver, and other tissues. Previous studies have shown that AGP’s glycosylation can be utilized as a potential
biomarker for the prognosis of cancer. However, the resolved X-ray crystallography structure of AGP does not contain glycans,
which are not observed due to their high flexibility and microheterogeneity, and so limits our understanding of AGP’s
conformational dynamics 70 years after its discovery. Also, no studies have linked the effect of AGP glycosylation in relation to
cancer missense mutations. We here investigate the conformational dynamics of AGP with respect to missense mutations and
their effect on glycosylated and un-glycosylated forms of AGP by using Molecular Dynamics (MD) simulations, Principal
Component Analysis, Normal Mode Analysis, and sequence-based dynamics predictions. We observe that glycosylation
modulates the local backbone flexibility of AGP, with un-glycosylated mutants showing higher overall flexibility, and glycosylated
mutants showing reduced flexibility. We conclude that local conformational changes due to glycosylation and mutations directly
affect the opening and closing of the ligand and receptor binding sites in AGP, so likely affecting their accessibility.
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Arming CD70-directed CAR NK cells with IL-15 boosts eradication of CD70-positive tumor cells
and cancer-associated fibroblasts
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The immune checkpoint molecule CD70, ligand for CD27, is tightly regulated during physiology where it is only transiently
upregulated upon antigen-activation on different immune cell subsets, while being absent on non-lymphoid tissue. However,
numerous types of haematological and solid tumours hijack CD70 expression to facilitate tumour progression and immune
evasion. We were the first to unveil that aberrant CD70 expression on cancer-associated fibroblasts (CAFs) in metastatic
colorectal cancer provides the CAFs with tumour-promoting properties. Due to its limited expression on healthy tissues and the
growing evidence of its tumour-enhancing effects, CD70 is an attractive target for cancer immunotherapy.
We have generated off-the-shelf chimeric antigen receptor (CAR) natural killer (NK) cells, based on the CD27 receptor, capable
of eradicating CD70+ tumour cells and CAFs. We used the human NK-92 cell line as inexhaustible, clinically approved, and
cost-effective source of NK cells. Messenger RNA electroporation was used as safe transfection method that limits off-target
effects by inducing transient CAR expression.
Validation of the developed CD70-directed CAR NK-92 cells showed consistent transfection efficiency, with high CAR
expression (>80%) and competent antigen-specific killing of the CD70+ NK-resistant Burkitt lymphoma Raji cell line in a coculture setting. Blocking of the CAR’s antigen-recognition domain with a neutralising antibody further demonstrated CARmediated killing. Of interest, incorporation of interleukin (IL)-15, a highly potent immunostimulatory cytokine, into the CAR
construct resulted in protein co-expression, which substantially increased the cytotoxic capacity of the CAR NK-92 cells. In fact,
co-stimulation with IL-15 appeared necessary to eliminate more robust CD70+ pancreatic and colorectal cancer solid tumour
cell lines and CAF cell lines.
Currently, we are setting up mouse experiments to evaluate the anti-tumour efficacy of the CD70-specific CAR NK-92 cells in
vivo. Eventually, these results might pave the way towards the clinical application of our allogeneic off-the-shelf CAR NK cell
therapy.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Preclinical investigation of combined immunotherapy and anti-angiogenic therapy in
malignant pleural mesothelioma

Sophie Rovers (1), Céline Merlin (1), Scott Fisher (2), Anna Nowak (2,3), Patrick Pauwels (1,5), Filip Lardon (1), Jan van
Meerbeeck (1,4), Evelien Smits (1,*), Elly Marcq (1,*)

(1) Center for Oncological Research (CORE), Integrated Personalized and Precision Oncology Network (IPPON), University of Antwerp, Wilrijk, Belgium ;
(2) Institute for Respiratory Health, National Centre for Asbestos Related Diseases (NCARD), University of Western Australia, Perth, Australia ; (3)
School of Medicine, University of Western Australia, Perth, Australia ; (4) Department of Thoracic Oncology, Antwerp University Hospital (UZA), Edegem,
Belgium ; (5) Department of Pathology, Antwerp University Hospital (UZA), Edegem, Belgium ; (*) Shared senior author.

Presenting author : Sophie Rovers - University of Antwerp, Center for Oncological Research - Universiteitsplein 1, Campus Drie Eiken, Center for
Oncological Research, Building T, 4th floor, Wilrijk, Antwerpen, 2610, Belgium - sophie.rovers@uantwerpen.be

Introduction: Malignant pleural mesothelioma (MPM) is a fatal cancer type that affects the pleural membranes and is causally
associated with asbestos exposure. Despite the effectiveness of conventional anti-cancer treatment, its prognosis remains very
poor. We have previously demonstrated a significant survival benefit for PD-L1 blockade in preclinical models of MPM. Data
from preclinical studies in other tumour models show that anti-PD-L1 and anti-angiogenic therapy can enhance each other’s
efficacy, thereby supporting the investigation of the combined blockade of PD-L1 and VEGFR2 in MPM.
Methods: The AE17 C57BL/6 mesothelioma mouse model was used to identify a good dose for anti-VEGFR2 and to investigate
the effect of combined treatment with anti-PD-L1 in the concomitant, adjuvant, and neo-adjuvant settings. Tumour cells were
injected subcutaneously. Treatment was given intraperitoneally every third day for a total of three doses. In the adjuvant and
neo-adjuvant groups, the start of the second treatment was delayed by five days. Tumour growth and survival were monitored
over time.
Results & Discussion: Dose titration of anti-VEGFR2 revealed statistically significant tumour growth delay and survival benefit
compared to PBS at all doses tested. Based on its significant effect on tumour growth, the highest concentration (800µg) was
selected for combination with anti-PD-L1.
Results from our preclinical evaluation of the concomitant combination therapy indicated a significant tumour growth delay and
survival benefit for both anti-PD-L1 monotherapy and its combination with anti-VEGFR2. However, no significant differences
were observed between these two treatments. Therefore, we conducted additional experiments to evaluate the potential of
different treatment schedules compared to monotherapy and PBS control. Results from all treatment groups indicated a
significant tumour growth delay. A survival benefit was observed for the concomitant and neo-adjuvant groups, but not the
adjuvant group.
Conclusion: In vivo investigation of combined anti-PD-L1 and anti-VEGFR2 therapy revealed significant effects following the
concomitant administration of both antibodies as well as in the neo-adjuvant setting. However, in order to identify the most
beneficial combined immunotherapeutic strategy, verification of these data in our second MPM mouse model is still ongoing.
Future work will evaluate the impact of anti-VEGFR2 on the tumour microenvironment and vasculature.
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The microtubule stabilizing agent (MSA) paclitaxel is currently used as a first line therapy for breast and ovarian cancer, two
tumour types with high rates of cancer-related death in women. However, major obstacles are associated with the use of
paclitaxel, such as poor water solubility and development of therapy resistance. To overcome these problems, a novel MSA
with increased water solubility and a different microtubule binding site from paclitaxel was designed at Ghent University.
Since 3D cultures or spheroids show diffusive nutrient and oxygen supply and resemble tumour heterogeneity, we aimed to
evaluate the effect of the novel MSA on complementary metrics of spheroids from 2 breast cancer (MCF7 and MDAMB231) and
1 ovarian cancer (SKOV3) cell line.
The novel MSA dose-dependently affected spheroid metrics such as circularity, size, and ATP content. Other metrics such as
glycolysis rate, cytokine release and cell death are currently under evaluation. To exclude confounding effects of cell division
rate, we calculated normalized growth rate inhibition and showed a cytotoxic effect in MDAMB231 and SKOV3 cells. As
expected, the caspase-3 deficient MCF7 cells showed a cytostatic effect. Single cell analysis revealed cell cycle arrest and cell
rounding by the novel MSA. All evaluated metrics show a high correlation in data output between paclitaxel and the novel MSA.
In conclusion, the novel MSA shows promising activity which warrants further research to increase the number of cellular
assays, to use paclitaxel-resistant cell lines and to determine its mechanistic effects in comparison to paclitaxel.
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Introduction:
Cancer metabolism, and in particular the Warburg glycolytic switch, is an essential aspect of tumorigenesis that points to
methylglyoxal (MG) as a novel oncometabolite which accumulation sustains specific pro-cancer functions. MG is a very reactive
dicarbonyl with high protein glycating capacity notably leading to the formation of advanced glycation end products (AGEs). We
have previously demonstrated that MG stress triggers enhanced breast tumour growth and metastasis in vivo.
Material and methods:
MMTV-PyMT spontaneous breast cancer mouse model was used in order to assess the accumulation of MG adducts during
disease progression. Immunohistological staining was performed to target MG adducts during adenoma, early and late
carcinoma progression steps. MMTV-PyMT mice were treated with carnosine, a potent MG scavenger dipeptide, in order to
assess the immune landscape in primary tumors and lung metastases using FACS screening. To explore the specific
recruitment of immune cells to the primary tumor upon MG treatment, we performed a cytokine array for the simultaneous
detection of several cytokines and chemokines in conditioned medium of 4T1 murine breast cancer cell line.
Results and discussion:
Using immunohistochemistry, we showed a significant cytoplasmic accumulation of MG AGEs from adenoma to late carcinoma
lesions indicating the occurrence of MG stress during spontaneous tumour progression in MMTV-PyMT model. In good
accordance, we observed a significant reduction of lung metastatic foci upon mice treatment with carnosine. FACS screening
and characterization of the whole immune cell population in MMTV-PyMT experimental tumors demonstrated a significant
decrease of specific immunosuppressive cell subtypes upon carnosine treatment. These changes in immune landscape upon
MG stress were notably linked to CXCL5 and CXCL1 increase as revealed by cytokine array analysis.
Conclusions:
Taken together, our data point to a novel function of MG in the recruitment of immunosuppressive cells, that could be reversed
using carnosine and potentially targeted to enhance the susceptibility of breast tumors to available therapeutic regimen.
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Air pollution, and more specifically fine particulate matter, is a major health problem. These particles are characterized by a
small diameter and a deep penetration into the respiratory track. Indeed, several epidemiological studies have reported a
significant association between exposure to fine particles and the development of both lung cancer and chronic
respiratory/cardiovascular diseases. However, the impact of fine particles on the pathogenesis of lung cancer progression and
the underlying mechanisms remain unclear.
The aim of this study was to determine whether exposure to fine particles may create a lung microenvironment suitable for lung
cancer progression.
To this purpose, C57BL/6 mice were exposed to diesel exhaust particles (DEP) by intratracheal instillations. After 2 instillations
of DEP (200µg/mL), lungs were collected and the immune microenvironment was analyzed by flow cytometry using a set of
specific antibodies. Among neutrophils, polymorphonuclear myeloid-derived suppressor cells (PMN-MDSCs) are of particular
interest for their role in cancer progression.
To evaluate whether the inflammatory microenvironment conditioned by DEP had an impact on tumor progression, mice were
injected orthotopically with Lewis Lung Carcinoma (LLC) cells.
DEP-instilled mice display an increased lung tumor progression as compared to sham-treated mice. Neutrophils counts and
FACS analysis in our inflammatory model have revealed an increase in neutrophils. Among these neutrophils, our results
indicate that CD14int and CD14high PMNs are increased in the lung of DEP instilled mice.
Exposure to DEP contributes to the creation of a supportive lung microenvironment for tumor progression in which recruited
neutrophils are probably involved. We will perform systematic T-cell proliferation assays to characterize PMN-MDSCs
immunosuppression capacity.
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High-grade serous ovarian cancer (HGSOC) is responsible for the largest number of ovarian cancer deaths. The frequent
therapy-resistant relapses necessitate a better understanding of mechanisms driving therapy-resistance. Therefore, we mapped
more than hundred thousand cells of HGSOC patients in different phases of the disease, using single-cell RNA sequencing.
Within patients, we compared chemonaive with chemotreated samples. As such, we were able to unravel the single-cell atlas of
HGSOC. This revealed a high concordance between spatially distinct metastases. In addition, we found remarkable baseline
differences in transcriptomics of ascitic and solid cancer cells, resulting in a different response to chemotherapy. Moreover, we
discovered different robust subtypes of cancer-associated fibroblasts (CAFs) in all patients. Besides inflammatory CAFs
(iCAFs), vascular CAFs (vCAFs) and matrix CAFs (mCAFs) we identified a new CAF subtype, that was characterized by high
expression of STAR, TSPAN8 and ALDH1A1 and clearly enriched after chemotherapy. Together, tumor heterogeneity in both
cancer and stromal cells contributes to therapy resistance in HGSOC and could form the basis of novel therapeutic strategies
that differentiate between ascitic and solid disease.
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PARP inhibitors (PARPi) are currently approved for the treatment of several cancers presenting with BRCA mutations.
Research has already demonstrated that PARPi induce a senescent phenotype in several cancer cell lines. Cellular
senescence was first described by L. Hayflick and P. Moorhead in fibroblasts. The authors demonstrated that normal human
fibroblasts are able to divide 40 to 60 times in vitro, before entering the so-called senescence phase. The senescent phenotype
is often characterized by morphological changes, an increase in CDKN1A mRNA expression, an increase in senescenceassociated β-galactosidase (SA-β-GAL) activity as well as an increase in senescence-associated secretory phenotype (SASP)
factors. There is a growing interest in senescent cells in the context cancer since these cells have been shown to have protumoral and anti-tumoral effects. Furthermore, senescence has been recently added amongst the Hallmark of Cancer.
To understand how the inhibition of PARP leads to a senescent phenotype, several PARPi were compared. Talazoparib
(BMN673) seemed to be more efficient in inducing a senescent phenotype compared to Rucaparib, Olaparib, Veliparib and
Niraparib. Indeed, cells treated with Talazoparib showed a stronger increase in SA-β-GAL activity, as well as in several
senescent markers such as an increase in CDKN1A and a decrease in LMNB1 and MKI67 at mRNA levels than cells treated
with other PARPi. Preliminary results showed that the senescent phenotype induced by PARPi is mediated by CDKN1A and
ATM. Furthermore, it is already known that PARPi mediate their effects through (i) catalytic inhibition of PARP and (ii) the
trapping of PARP onto the DNA leading to the formation of PARP-DNA complexes. Since, all the PARPi have the same ability
to catalytically inhibit PARP, current investigations are being led to determine the molecular mechanisms behind the induction
of the senescent-like phenotype. Moreover, to confirm the involvement of PARP1 is the senescent-like phenotype, a
CRISPR/Cas9 approach is currently in development.
To conclude, these results demonstrate the importance to better understand the induction of senescence following therapeutic
approaches, to further target these senescent cells with senolytic to improve cell death in the context of cancer.
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Introduction
Drug delivery to solid tumors is hampered by the prevailing elevated interstitial fluid pressure (IFP). Fluid pressure and
interstitial flow are related through the interstitial permeability (k), which is a measure of flow conductivity in porous media.
However, reliable values of k in human cancer tissue are not available. Here, we present a novel ex-vivo method that allows to
measure k in clinical samples. In addition, we developed a computational model to better understand the effect of stromal
permeability on the IFP in solid tumors.
Methods
Fresh human tumor samples from colorectal, ovarian, and pancreas cancer were harvested, sliced, and punched into circular
discs, and were placed in the enclosure of modified Ussing diffusion chambers. The setup comprised a diffusion chamber along
with a bubble tracking device as an index for quantifying the fluid exchange through the tissue due to a hydrostatic pressure
gradient in a closed system. Also, a computational fluid dynamics (CFD) tumor model was developed to simulate the sensitivity
of the IFP to the permeability magnitude and its spatial heterogeneity.
Results
Tumor tissue was characterized by very limited interstitial permeability. The measured values of k varied significantly between
tumor types (up to one order of magnitude, range 6E-18 - 5E-16 m2). Also, extensive heterogeneity was found in the same
tumor type, with k varying up to 350%. The CFD model showed that the heterogeneity of k significantly affects the solid tumor
IFP, particularly in the outer layers of the tumor. It was also found that the sensitivity of IFP to k increases at higher values of k.
Conclusion
We successfully developed an in vitro model to measure interstitial permeability in human cancer tissue. The permeability of
tumor stroma to interstitial fluid flow is very low, and varies significantly between and within tumor types. The results can have
an important role in personalized biomechanical analysis of drug delivery in solid tumors.
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Glioblastoma multiforme (GBM) is the most malignant and common form of primary brain tumors in adults. It accounts for more
than 60% of all brain tumors and most of the patients affected by this type of cancer survive less than 2 years. The standard
treatment for GBMs is composed of three steps: the surgical resection of the tumor, the combination of fractioned radiotherapy
and temozolomide (TMZ) followed by adjuvant TMZ therapy. Despite improvements in treatment modalities, curing GBM is still
very challenging due to the tumor resistance against anti-cancer therapies. In this context, this project aims to identify genes
involved in the resistance to GBM standard treatment in order to bypass the intrinsic resistance of cancer cells to treatment.
The GeCKO v2 pooled single-guide RNA libraries were used to conduct a genome-scale CRISPR-Cas9 screen in the U87 cell
line. Screen analysis highlighted several potential target genes and groups of genes that are currently under validation. The
implication of candidate genes in GMB resistance to combined treatments using proton irradiation will be assessed in
comparison to X-rays.
Finally, our research and findings will be transposed to GBM patient-derived organoids (PDOs) which have emerged as a
powerful tool in cancer research due to their property to better recapitulate the features and heterogeneity found in tumors and
due to their robustness in the prediction of treatment responses.
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Benchmarking computational deconvolution methods for cfDNA methylation data from liquid
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Tumour and normal cells shed DNA in the blood circulation as circulating cell-free DNA (cfDNA). We have previously shown
that DNA methylation of cfDNA isolated from blood plasma can aid in accurate and minimally invasive cancer diagnosis in
pediatric cancer patients and adults with cancers of unknown primary. Furthermore, sensitive DNA methylation profiling of the
fragmented cfDNA is feasible using cell-free reduced representation bisulfite sequencing (cf-RRBS). To retrieve the fraction and
origin of DNA in a complex blood mixture, computational deconvolution can be used, but the optimal computational workflow is
not defined yet.
We present a benchmarking study where we evaluated the performance of different DNA methylation deconvolution algorithms,
on both in silico and in vitro sample mixtures, in accurately determining the tumoral cfDNA fractions.
So far, we have compared the performance of 5 different tools (MethAtlas, CancerLocator, MethylCIBERSORT, CelFiE, and
MeDeCom) with optimized parameters. The tools were applied on in silico and in vitro sample mixes with known tumour
proportions (mixes of cfDNA from a pool of healthy volunteers’ samples and artificial cfDNA from a neuroblastoma cell line).
Tool performance was evaluated using the Root Mean Squared Error (RMSE) and the Average Absolute Deviation (AAD)
between the expected and the calculated tumour fractions, with particular attention being given to the lower tumour fraction
samples. The computational memory and time requirements, the effect of the use of different genome versions for mapping,
different feature selection approaches (e.g. use of differentially methylated regions) and reference datasets were also
evaluated.
Overall, we could show that CelFiE outperforms the other methods in terms of sensitivity, detecting the lowest circulating
tumour DNA fractions. The most robust results were obtained with the MethylCIBERSORTx tool whose results showed the
lowest variation between the different tests performed. Results from the in silico and in vitro mixes were very similar.
Further research is now focused on the evaluation of additional deconvolution tools, as well as different feature selection
methods and reference sets.
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INTRODUCTION
Recently, pressurized intraperitoneal aerosol chemotherapy (PIPAC) has been introduced as an innovative therapy for patients
with peritoneal metastases. The treatment consists of a combination of laparoscopy with intraperitoneal delivery of anticancer
agents as an aerosol. However, preclinical experiments have shown that PIPAC does not result in homogeneous droplet
distribution. Therefore, adding electrostatic precipitation (ePIPAC) may improve the homogeneity of the droplet distribution in
the peritoneal cavity. In this study, we developed a computational fluid dynamids model of (e)PIPAC based on a realistic human
peritoneal cavity geometry.
METHODS
A 3D model was generated using Mimics (Materialise) based on a CT dataset of the peritoneal cavity of an adult patient with a
massive tension pneumoperitoneum (the Brighton and Sussex University Hospitals NHS Trust, Brighton, UK). The resulting file
was imported in COMSOL Multiphysics (COMSOL Inc.). The geometry was subdivided into 2 surfaces (ventral versus dorsal)
and 4 anatomical regions (from pelvic to epigastrium). Computational modelling of PIPAC consisted of filling the cavity with
CO2 to reach a pressure of 12 mmHg, and nebulization of liquid (saline- 0.9% NaCl) under appropriate initial and boundary
conditions (inflow rate 0.6 mL/s, droplet diameter 30 µm, density 1020 kg/m3, viscosity 1 mPa·s, electrical potential 8 kV, and
freeze conditions at the walls).
RESULTS
For the PIPAC model, gravity and inertial impaction led to a significantly lower number of aerosol droplets deposited on the
ventral surface (21.23%) than on the dorsal peritoneal surface (78.77%). Most droplets (69.23%) were found in the central
regions of the peritoneal cavity (regions B and C), 9.92% in the pelvic region (region A), and 20.85% in the epigastrium (region
D). Adding electrostatic precipitation resulted in a significant increase of deposited droplets on the ventral surface, pelvic region,
and epigastrium (36.13%, 16.12%, and 25.72%, respectively).
CONCLUSIONS
In conclusion, ePIPAC applied in a patient-specific human peritoneal cavity shows a more homogeneous distribution of droplets
compared to PIPAC, possibly leading to better anticancer efficacy.
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Chimeric antigen receptor (CAR)–engineered T cells have revolutionized cell therapy for cancer, but due to manufacturing and
clinical challenges as well as an extremely high financial burden, other effector cells are being investigated. Natural killer (NK)
cells form a very promising alternative as CAR vehicles, owing to their specialized cytotoxicity against tumor cells, unique
biological attributes, favorable safety profile and potential use as an off-the-shelf cellular therapy. However, within solid tumors,
NK cells are often dysfunctional. Hypoxia is recognized a major hallmark of the tumor microenvironment, but its effects on NK
cells remain to be fully understood.
Here, we investigated the effects of hypoxia (1% O2) for 48 hours on the redox balance, mitochondrial health and cytotoxicity of
the human NK-92 cell line, an unlimited NK cell source with significant clinical potential. To visualize the morphology of
mitochondria of NK cells, we employed both confocal and electron microscopy. Mitochondrial fragmentation was significantly
elevated in hypoxic NK cells and the ultrastructure of the mitochondrial cristae organization was distorted. Flow cytometry dyes
were used to measure the mitochondrial membrane potential and mitochondrial ROS. We observed that hypoxic NK cells
featured a lower number of mitochondria, which also displayed a lower mitochondrial membrane potential and higher
mitochondrial ROS, compared to cells cultured in normoxic conditions. Functionally, hypoxic NK cells, as well as hypoxic CD70
CAR-NK cells, were severely restricted in target cell killing, as assessed by co-culture experiments.
In conclusion, the hypoxic environment of solid tumors has a detrimental effect on NK cell cytotoxic potential and metabolism.
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Neuroblastoma is a pediatric tumor of the sympathetic nervous system associated with poor survival in high-risk cases. For
several focal aberrations (e.g. MYCN and LIN28B amplification), the direct role in tumor formation has been established.
However, for recurrent aberrations, such as chromosome 2p and 17q gains, the identification of genes contributing to tumor
initiation or progression has been hampered by the large size of these involved genomic segments. We recently identified
several novel dependencies and potential copy number affected co-drivers implicated in replicative stress resistance, including
RRM2. We pursued an in-depth preclinical evaluation of RRM2 as drug target for synergistic inhibition with ATR-CHK1-DNA
damage inhibitors and identified drug synergism between triapine for RRM2 inhibition and the CHK1 inhibitor prexasertib
(Nunes et al., 2022). We are now further pre-clinically validating this synergistic drug interaction using available PDX
neuroblastoma tumor models. In parallel to our evaluation of prexasertib, we are also performing an in-depth in vitro and in vivo
(PDX) evaluation of combining triapine with the highly specific Sierra CHK1 inhibitor SRA737 which is available for further
clinical testing. Following a ‘pick-the-winner’ selection strategy in vitro, we will assess novel drug combinations with triapine
using clinically relevant up- and downstream of CHK1, including on-target small molecule inhibitors for CDC7, DNA-PK, CDK12,
PARP and POL theta. The most potent drug combination will then be further assessed in PDX models, evaluating the impact on
tumor development (regression) as well as the molecular and cellular effects of the selected drug combination.
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Wobble tRNA modification regulates melanoma immune response.
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Malignant melanoma is the deadliest form of skin cancer. The breakthrough discoveries on the role of the immunity system in
tumor development led to new and effective treatments for melanoma patients. Nevertheless, poor response and acquired
resistance limit the benefits of immunotherapy. We recently demonstrated that wobble uridine (U34) tRNA modification
promotes codon-specific translation reprogramming during melanoma resistance to targeted therapy. Strikingly, impairment of
U34-enzymes strongly limits melanoma resistance to BRAF inhibitors (1). Here, we investigate the implication of wobble uridine
(U34) tRNA modification in modulating the antitumoral immune response in melanoma. We found that the depletion of U34enzymes promotes an anti-tumoral immune response in melanoma in immune-competent mice. Surprisingly, we highlight that
CD4+ T cells are the main driver of the anti-tumoral response, while CD8+ T cells remain dispensable. Loss of U34-enzymes
results in specific protein aggregation and increased autophagy that colocalize with MHC II in melanoma cells. Strikingly,
genetic ablation of MHC II complex in melanoma cells abolished the anti-tumoral immune response induced by the depletion of
U34 enzymes in immunocompetent mice. These data suggest that perturbation of codon-specific translation by modulation of
U34-tRNA modification leads to generation and presentation of tumor antigens through a non-canonical mechanism. We are
currently
investigating this hypothesis. Taken together this project will indubitably shed light on the role of tRNA modification and codons
specific translation regulation in cancer immune response and will pinpoint new therapeutic targets for immunotherapy.
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Despite tremendous efforts, the 5-year survival rate of patients diagnosed with pancreatic ductal adenocarcinoma (PDAC)
remains dramatically low (<8% respectively). In line with this poor outlook, it has been shown that the survival of treatment
resistance subclones drives tumor relapse and metastasis. Recently, patient-derived tumor organoids (PDTO) emerged as
clinically relevant models since they preserve the mutational landscape and clonal heterogeneity of the original tumor. However,
despite the promising applications of these so called “patients-in-the-lab”, current assays are mainly endpoint based and use a
lytic approach to quantify the viability of tumor organoids. Considering that current readouts completely overlook the subclonal
response heterogeneity, we aimed to develop an innovative multi-parametric assay that is able to dynamically quantify
treatment responses at single-organoid resolution using kinetic live-cell imaging.
As a proof-of-concept, we included both treatment naïve (N=4) and pre-treated patients (N=4) diagnosed with PDAC. The
PDTO were treated with clinically relevant concentrations of FOLFIRINOX, Gemcitabine/Nab-Paclitaxel and the corresponding
monotherapies (5FU, Irinotecan, Leucovorin, Oxaliplatin, Gemcitabine and Paclitaxel). First, we generated the traditional dose
response curves using our in-house developed deep-learning-based organoid analysis platform (Orbits). Furthermore, we
integrated the normalized drug response metric (NDR), which corrects for patient-specific growth rate and size differences.
Even though the NDR values highly corresponded with the clinical outcome, our imaging-based UMAP analysis highlighted the
substantial variance in treatment response between different organoid subclones. Therefore, we developed a single-organoid
analysis that can dynamically monitor subclonal responses over time (cell death, response score, size distribution and fraction
of invading cells). As expected, our temporal single-organoid analysis has shown that the presence of resistant subclones
correlated with tumor relapse and disease progression. Moreover, our data also highlighted the inter-patient and inter-clonal
heterogeneity in terms of invading cells upon treatment with Gemcitabine/Nab-Paclitaxel. In conclusion, this study illustrates the
clinical value of our novel high-throughput single-organoid assay in the rising era of personalized medicine, since it can not only
accurately predict treatment responses, but also sheds light on the presence of resistant subclones that drive relapse and
disease progression.
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Background and aims: Currently, risk stratification of AML patients at diagnosis is done using the ELN score which summarizes
findings from molecular and genetic assays. However, a significant proportion of favorable risk patients still relapse, leading to a
5-year-survival rate of only 26% and demonstrating that the current risk score can still be honed. Using machine learning (ML),
we hope to improve outcome prediction by training a model that can predict relapse or survival status after two years and
uncovering cell types that steer these outcomes. We hope to reveal the intricate patterns that lay within high-dimensional flow
cytometry data and so aid to ameliorate outcome prediction.
Materials and Methods: We have a cohort of 124 AML patients and 838 FCS files. Of each patient, an Acute Leukemia
Orientation (ALOT) tube was acquired and 6 other tubes for a more detailed phenotyping according to EuroFlow standardized
protocols. Markernames, channelnames and filenames were harmonized across files. After compensation and transformation,
we used a semi-automatic pipeline based on FlowSOM and PeacoQC to remove margins, doublets and debris. Once the files
were preprocessed, we corrected batch effects using CytoNorm. FlowSOM was used to cluster cells and extract features, i.e.
the metacluster percentages and the median fluorescence intensities. We used nested 5-fold cross validation, which included
feature selection (to reduce overfitting) and hyperparameter tuning, to train and validate ML models to prove generalizability.
Finally, we trained the model on all patients and used this for further interpretability.
Results and conclusion: For our analysis, we divided patients into groups based on whether or not they received a stem cell
transplantation prior to a possible relapse, to exclude this confounding factor. Next, within these groups, we compared feature
values for patients who relapsed vs. patients who did not. Various ML models were compared and for the ones with the highest
balanced accuracies during the cross validation, we looked into which features were important to distinguish between patient
groups, and performed a SHAP analysis for further interpretation. This pipeline allows us to discover cell populations present at
diagnosis and important for predicting outcome in AML.
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Targeting ferroptosis resistance to enhance tumor response to immunotherapy
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Breast cancer (BC) shows heterogeneous phenotypes and is generally considered as “cold” tumor, especially the Triple
Negative Breast Cancer (TNBC). It represents 15-20% of BC and has a worse prognosis, even against newest
immunotherapies. To dampen this resistance, we are combing ferroptosis, a non-apoptotic programmed cell death, with a
stimulation of adaptive immunity for stronger antitumor responses. Recently, we identified two proteins, SCD1 and FABP4, as
indispensable for tumor relapse through resistance to oxidative stress and ferroptosis. SCD1 expression in cancer cells confers
resistance to ferroptosis by increasing the balance of MUFA/PUFA. FABP4 in the tumor microenvironment confers resistance
by increasing lipid transport dynamics and formation of lipid droplets in cancer cells. Here we first assessed resistance and
sensitivity of several human BC cell lines to ferroptosis inducers (FINs) in vitro: RSL3, a GPX4 inhibitor, FABP4 (FABP4i) and
SCD1 (SCD1i) inhibitors. These experiments showed an acute resistance to RSL3 in some selected BC cell lines. Secondly, we
demonstrated that each FINs may induce lipid peroxidation in BC cell lines in specific times and amplitudes of action. Proteomic
analysis of MDA-MB231 cells incubated with RLS3 and SCD1i showed a similar pattern of proteins at 24h, which is marked by
a general release of proteins involved in inflammatory pathways. Similar partners were observed but at lesser extend in cells
incubated with FABP4i at 6h but not at 24h. Notably, a panel of inflammatory proteins were found 26-46-fold upregulated by
SCD1i and 3-5-fold change by RSL3, suggesting a strong ferroptosis effect of SCD1 inhibitor and the release of inflammatory
factors. Proteomic data will be confirmed by ELISA, FACS or WB analysis in other BC cell lines. Identification of immune
markers of ferroptosis will help trigger host immunity in vivo to eradicate TNBC growth after combination of FINs and Immune
Checkpoint inhibitors.
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Pediatric central nervous system tumors remain challenging to diagnose. Imaging approaches do not provide sufficient detail to
discriminate between different tumor types, while the histopathological examination of tumor material shows high interobserver
variability. Recent discoveries have demonstrated the successful classification of central nervous system tumors based on the
DNA-methylation profile of tumor tissue. However, brain biopsies hold a significant risk of damaging the surrounding tissues,
resulting in irreversible brain injuries. Liquid biopsy approaches analyzing circulating tumor DNA show high potential as a
minimally invasive tool to study the DNA-methylation pattern of tumors. In a previous study on blood plasma, we have shown
the correct classification of solid tumors based on DNA-methylation profiling via cell-free reduced representation bisulfite
sequencing (cfRRBS). In this study, we explore the potential of classifying pediatric brain tumors based on methylation profiling
of the cell-free DNA in cerebrospinal fluid. Cerebrospinal fluid (CSF) of nine pediatric brain cancer patients was collected via an
intraventricular drain placed at diagnosis for reasons of increased intracranial pressure. Each sample was divided into an
aliquot of non-centrifugated whole CSF and one that was centrifuged in an attempt to remove high molecular weight DNA. Both
samples were then used as input for cfRRBS. Out of nine patients, five patients with a tumoral fraction above 20% in their
cfDNA showed correct diagnostic classification using the cfRRBS technique. To classify patients with lower tumor fractions,
further research in optimizing the experimental approach is required. We conclude that our approach shows potential as a tool
for diagnosing pediatric nervous system tumors in patients with high levels of tumoral cfDNA in the CSF.
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Claudin-low BC (CL-BC) is a highly aggressive breast cancer (BC) subclass with a poor prognosis that displays a triplenegative (TN) phenotype. It accounts for 7–14% of all invasive breast cancers and is associated with epithelial-to-mesenchymal
plasticity (EMP), increased stemness, genomic instability and immune infiltration. ZEB1, a potent EMP-TF is significantly upregulated in TNBC compared to other BC subtypes and is associated with poor relapse-free survival (RFS) in high grade
patients. We have generated a unique mouse model of TNBC, with conditional ZEB1 expression that allows EMP modulation in
luminal breast cancer cells. We have shown that in vivo transgene expression of Zeb1 in somatic luminal BC results in a
molecular subtype switch, characterized by highly malignant and invasive tumours with a claudin-low expression signature. In
addition, these tumours show an expansion of the stem-cell pool and contain tumour cells with a spectrum of EMP and claudinlow states. With an expression signature derived from Zeb1-expressing cells, we were able to identify breast cancer patients
with claudin-low characteristics in a METABRIC large breast cancer cohort. Furthermore, Zeb1 transgene expression retains
lung metastatic colonization and induces metastases with EMP and claudin-low marker expression. Organoid 3D cultures,
established from luminal tumours of this model, show remarkable invasive behavior and a claudin-low phenotype upon in vitro
induction of Zeb1 expression. These in vivo and in vitro models are suitable for further studying the etiology and progression of
the CL-BC subclass. In addition, organoid cultures of this model provide a unique tool for high throughput screening of new
therapeutic modalities for this particular aggressive BC subclass.
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Colorectal cancer (CRC) is one of the most prevalent cancers in Western society, and increasing evidence indicates a strong
contribution of environmental factors and the intestinal microbiota to CRC development. We recently published our novel CRC
mouse model in Nature cancer (Slowicka & Petta et al., 2020), which represents the first mouse model of microbiota dependent
invasive CRC. More specifically, transgenic over-expression of the Zinc finger E-box-binding homeobox 2 (Zeb2, Zeb2IEC/Tg),
a key regulator of epithelial to mesenchymal transition (EMT), in the intestinal epithelial cells (IECs), leads to IEC
reprogramming and acquisition of mesenchymal characteristics. Consequently, this leads to intestinal barrier integrity loss, gut
microbiota translocation and activation of immune cells residing in the lamina propria. Immune profile analysis demonstrated a
strong expansion of the myeloid immune cell compartment in Zeb2IEC/Tg mice, along with an impaired T cell anticancer
immunity in the tumor microenvironment. Of note, targeting of myeloid cells with neutralizing antibodies attenuates cancer
development, indicating that innate immune responses contribute to CRC in our model. In addition, scRNA sequencing analysis
revealed an increased expression of immunosuppressive markers linked to myeloid-derived suppressor cells or MDSCs in the
neutrophil population, indicating a role for these cells in the suppression of anti-tumor immune responses. Interestingly, this
CRC mouse model is completely protected in germ-free conditions, indicating a crucial role for the intestinal microbiota in the
development of CRC. As is the case with many patients, anti-CTLA-4 based immunotherapy is not effective in Zeb2IEC/Tg
mice. However, preliminary data shows that supplementation of anti-CTLA-4 therapy with Bifidobacterium pseudolongum,
Lactobacillus johnsonii and Olsenella species increases anti-tumor immunity and decreases tumor weight, indicating a possible
role for bacteria as an adjuvant for immunotherapy. Together, our study describes a strong microbiome-immune synergistic
mechanism in promoting invasive CRC in an EMT-prone environment. Zeb2IEC-Tg/+ mice represent the first model of
spontaneous microbiota-induced invasive CRC, which will help to unravel host-microbiome interactions driving CRC
development and therapy in humans.
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Elucidating the Immunogenicity of A Novel Triple Combination Therapy in 3D Tumour Models
of Head and Neck Squamous Cell Carcinoma
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Head and neck squamous cell carcinoma (HNSCC) is the sixth most common cancer worldwide. Patients in advanced stages
of the disease often face relapse or metastasis (R/M HNSCC), frequently with detrimental outcome [1]. The current first-line
treatment strategy of immunotherapy alone or in combination with platinum-based chemotherapeutics (PLAT) has limited
benefits due to low response rates and severe side effects in already weakened patients [2,3].
Non-thermal plasma (NTP), an ionised gas containing reactive oxygen and nitrogen species, has been reported to induce
immunogenic cell death (ICD) [4]. Therapeutic ICD inducers, like NTP, are clinically interesting as they can engage the patient’s
natural cancer immunity cycle and provide long-lasting anti-tumour immunity. Therefore, the study aim was to investigate a
novel combination strategy of NTP with current first-line therapies of R/M HNSCC to improve treatment efficacy and response.
Since two-dimensional monolayer models are inadequate in simulating the complex processes in HNSCC and its tumour
microenvironment, we performed our study using three-dimensional tumour models.
We optimised a micro-tissue spheroid model for several HNSCC cell lines. All experiments were performed using a
microsecond-pulsed dielectric barrier discharge plasma system. Combination treatments of NTP and PLAT (cisplatin) were
analysed in the Spark® Cyto, monitoring tumour growth and cell death rates, via real-time imaging and the CellTiter-Glo 3D
endpoint assay. In addition, the expression and release of several ICD-related damage-associated molecular patterns were
assessed to measure ICD induction.
Initial results indicated that reduction in tumour viability was significantly higher in the NTP-PLAT combination compared to
PLAT monotherapy at 24h, and both monotherapies at 48h post treatment. Next, combining NTP with PLAT, we were able to
show significant increases in ecto-calreticulin and heat shock proteins at 24 hours post treatment. These results highlight the
potential of NTP to enhance treatment efficacy and tumour immunogenicity. This data was further validated in HNSCC tumour
organoids, our patient-derived model that uniquely mimics the phenotypic and genotypic characteristics from the original
tumour. This all together will accelerate clinical translation of the obtained results and is the first step towards a rationally
designed combination strategy with NTP to improve current first-line HNSCC therapies.

[1] Bruce E Brockstein, UpToDate, Wolters Kluwer (2020)
[2] Bell, R. Bryan, Oral, Head and Neck Oncology and Reconstructive Surgery, Elsevier (2018)
[3] Cristina, V., et al, International Journal of Molecular Sciences, 20, 5399 (2019)
[4] Lin, A., et al, Advanced Science, 1802062 (2019)
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A mouse model to study melanoma dermal invasion
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Cutaneous melanoma initiates with the abnormal proliferation of malignant epidermal melanocytes. A key step towards the
development of an aggressive and metastatic disease is when some malignant cells cross the basement membrane and enter
the dermis. The molecular and cellular mechanisms enabling dermal invasion of melanoma cells are largely unknown. This is
due to a lack of accurate in vivo model systems that recapitulate this event.
To fill out this gap, we have developed a novel melanoma mouse model, which allows activation of a BrafV600E-driven
melanomagenic program in tail epidermal melanocytes and in vivo fate mapping of the melanoma cells. The model takes
advantage of an X-linked spontaneous Eda(Ta-6j) mutation (Tabby) which abrogates the formation of hair follicles in the tail,
thereby ensuring that melanoma early development remains strictly confined to the epidermis.
Using intravital microscopy, we observed that individual melanoma cells change their morphology before entering the dermis
and cross the basement membrane through a limited number of gaps created by “leading” cells. We leveraged single-cell RNA
sequencing (10X Genomics) to portray the transcriptional heterogeneity of early melanoma lesions and to monitor the
transcriptional changes that accompany dermal invasion. We discovered that this process associates with a partial dedifferentiation of melanoma cells and the upregulation of a hypoxia-related gene signature.
All in all, we have established a suitable in vivo model to study the cellular and molecular mechanisms underlying melanoma
dermal invasion. This model provides a unique platform for the discovery of novel biomarkers of dermal invasion and
therapeutic interventions that intercept the disease before its lethal dissemination to vital organs.
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Unraveling response to dendritic cell-based immunotherapy in peritoneal mesothelioma
patients by computational flow cytometry analysis
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Background: Malignant peritoneal mesothelioma (MPM) is a highly aggressive neoplasm with a poor life expectancy of only 12
months, even after (palliative) surgery and/or chemotherapy. Cytoreductive surgery (CRS) and hyperthermic intraperitoneal
chemotherapy (HIPEC) have resulted in improved median survival. Nonetheless, even after CRS-HIPEC, recurrence rates
remain high. Dendritic cell-based immunotherapy (DCBI) has shown promising results in murine models with peritoneal
mesothelioma and in clinical phase I/II studies for patients with pleural mesothelioma, indicating the potential of DCBI after
CRS-HIPEC as therapeutic option for MPM.
Methods: Comprehensive immune cell profiling by multicolor flow cytometry was performed on prior-to-treatment and ontreatment (after 1 and 3 vaccinations) peripheral blood samples of MPM patients treated with DCBI after CRS-HIPEC as part of
the MESOPEC trial (Dutch Trial Registry number NTR7060) in the Erasmus Medical Center, Rotterdam, the Netherlands. We
built a computational analysis pipeline consisting of a preprocessing step including PeacoQC quality control and normalization
with CytoNorm to control the batch effects and a clustering step with FlowSOM to process and analyze the data in an
unsupervised manner.
Results: Treatment with DCBI was associated with an increased proliferation of circulating lymphocyte subsets, especially NK
cells and CD4+ T-helper cells. In addition, effector memory (Tem) and central memory (Tcm) CD4+ T cells were more abundant
after dendritic cell vaccination and frequencies of terminally differentiated effector memory (Temra) CD8+ T cells positively
correlated with progression-free survival (PFS), suggesting that dendritic cell vaccination induces memory T cell differentiation.
After treatment, co-stimulatory molecules were upregulated on subsets of CD4+ T-helper and CD8+ T cells. Moreover, coexpression of ICOS and Ki67 on CD8+ T cells positively correlated with progression-free survival (PFS). This effect was
counterbalanced by upregulation of co-inhibitory molecules such as CTLA-4, PD-1 and CD39, on both the CD4+ T-helper and
CD8+ T cell compartment.
Conclusion: We saw a diffuse immune modulatory effect on lymphoid cells in pre-treated MPM patients after DCBI treatment.
Overall, the effects seemed to be more pronounced in patients showing a high PFS. This data shed light on immune modulatory
effects of DCBI and provide a platform for future combination treatment strategies.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Impact of anticodon tRNA modification on antitumor immune response in melanoma
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The stimulation of the immune system in order to direct an anti-tumoral response is now holding significant promises in the
treatment of cancer patients. Specifically, the development of immune checkpoint inhibitors and immunotherapy is changing the
treatment perspectives of cancer patients. Melanoma is the most aggressive form of skin cancer whose incidence and mortality
constantly increased over the last 40 years. Recent discoveries changed the therapeutic intervention landscape of melanoma
patients. In our lab, we discovered the key role of anticodon tRNA modifications and specific mRNA translation reprogramming
in melanoma resistance to targeted therapy (Rapino et al, Nature 2018). In this study, we aim to uncover the importance of
anticodon tRNA modification in the regulation of the melanoma immune response. We assessed the propensity of >50 tRNA
modifying enzymes to regulate proteome homeostasis and to promote anti-tumoral immune regulation. In vivo validation
experiments highlighted the importance of specific enzymes in the trigger of an anti-tumor immune response. We discovered
that the loss of some anticodon tRNA modification enzymes in melanoma tumors reduced tumor growth in mice in a T-cell
dependent manner. Systematic ribosome profiling experiments are currently ongoing to investigate how the loss of anticodon
tRNA modification enzymes impacts on specific mRNA translation. Together, our work uncovered the importance of anticodon
tRNA modification in the regulation of the melanoma immune response and highlight the importance of specific tRNA
modification in cancer immunology.
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WSI-based prediction of TP53 mutations identifies aggressive disease phenotype in prostate
cancer
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Disease management in prostate cancer (PCa) depends on correctly predicting whether patients are likely to evolve aggressive
disease. Although certain molecular signatures associate with aggressive PCa, the application of such biomarkers is hampered
by the heterogeneity of the primary prostate tumor: in clinical practice only the pathological index lesion is profiled for the
biomarker. However, we showed, based on the multifocal expression profiling of a large cohort of primary prostate tumors that
the index lesion not always corresponds to the lesion, seeding the metastasis. When profiling the index lesion, the presence of
the marker might be missed and the aggressive status of the tumor underestimated. It is thus required to also identify the
location where the biomarker is most likely present. Multifocal or spatially resolved sequencing of the entire tumor could provide
this information, but is too expensive in a clinical setting.
Innovations in image processing allow using information contained in digitized histopathology slides (WSIs) to predict the
presence of molecular markers in a spatially resolved way.
We therefore exploited WSIs of the primary prostate tumor to predict the presence of TP53, a mutation known to be associated
with aggressive PCa. Deep learning models were trained on publicly available WSIs. We used an independent cohort to show
that our model with state-of-the-art performance generalizes well to an independent dataset and can indicate in each patient
reasonably well the lesion with the highest prevalence of TP53 mutations. Molecular analysis shows how our model trained on
WSIs from TP53 containing lesions captures a TP53 like cellular phenotype that is triggered by the expression of pathways
affecting stromal composition and that associates with tumor aggressiveness. Using an independent dataset we could show
that the same molecular pathways characteristic for the lesions predicted to be positive by our model associate with the seeding
lesion. Our model trained on the label TP53 mutation thus captures a cellular phenotype from WSIs that is representative for
aggressive disease, triggered by but not restricted to TP53 mutations. This indicates that features derived from WSIs have the
potential to become the next-generation, in-silico biomarkers for PCa prognosis.
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MitoQ inhibits oxidative phosphorylation and the metastatic take of human pancreatic cancer
in mice
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At diagnosis, about 35% of pancreatic cancers are at the locally invasive yet premetastatic stage. Compared to carcinomas in
situ, surgical resection is not a curative option, leaving patients with a largely incurable disease despite chemotherapeutic
interventions. Evolution to polymetastatic pancreatic cancers ensues, which is associated with a very short life expectancy. In
this preclinical study, we hypothesized that pancreatic cancer metastasis can be prevented by inactivating mitochondrial
superoxide with MitoQ, a mitochondria-targeted antioxidant that already passed safety Phase I clinical trials and is currently
under clinical investigation for other pathologies than cancer. Using four different cancer cell lines, we report that mesenchymal
PANC1 and MIA PaCa-2 cells with low oxidative phosphorylation and high glycolytic activities produce mitochondrial
superoxide, whereas more epithelial Capan-1 and HPAF-II cells with high oxidative phosphorylation and low glycolytic activities
did not produce detectable amounts of mitochondrial superoxide. At clinically relevant concentrations of 100 to 500 nM, MitoQ
selectively repressed mesenchymal pancreatic cancer cell respiration (which involved inhibition of expression of PGC-1α, NRF1
and electron transfer chain Complexes I to III), thus decreasing their mitochondrial potential and mitochondrial superoxide
production. Phenotypically, MitoQ further inhibited migration, invasion, clonogenicity and the expression of stem cell markers in
these cells, and reduced by half the metastatic take of MIA PaCa-2 cells in the lung of nude mice. Combination treatment with
Gemcitabine or 5-Fluoruracile are conceivable. Collectively, this study positions MitoQ as a strong medicament candidate for
the prevention of metastasis in pancreatic cancer.
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Introduction: The accuracy of a stereotactic treatment is primarily limited by the least accurate process in the whole chain of
events. Quality assurance is often performed on the dose delivery and planning section rather than the localization. MRI
datasets are subjected to distortions, due to the nonlinearity of gradient fields, and may cause incorrect target definition. This
study aimed to analyze the impact of a patient-specific algorithm rather than a manufacturer-specific, to correct spatial distortion
in cranial magnetic resonance images by using a novel software-only evaluation paradigm.
Material and methods: A non-bias simulated T1-Weighted MRI normal brain dataset is utilized to create synthetic CT. By
introducing controlled distortion in simulated datasets, we can evaluate the influence of Noise and Intensity non-uniformity
("RF") ranging from 0 to 9% noise and from 0 to 40% RF. These MRIs were corrected using the synthetic CT as a base
modality for the distortion correction. To evaluate the impact of the distortion correction, each image set, non-corrected and
corrected, was compared to the original simulated MRI using Root mean square error (RMSE) as a comparison metric.
Results: The distortion correction allows for an improvement based on the RMSE correlation between the baseline MRI and the
distorted MRI. The amelioration of average RMSE in corrected versus non-corrected MRI is up to 42.22% for the most distorted
datasets.
Conclusion: The results of the distortion correction show an improvement increasing in correlation with the noise and intensity
non-uniformity levels. This provides to the stereotactic treatments an added robustness and reliability related to the accuracy of
the MR images and independent from any distortion level and, per extension, to the target definition and patient positioning.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Gantry triggered x-ray verification of patient positioning during single-isocenter stereotactic
radiosurgery using ExacTrac Dynamic: increasing certainty of lesion localization
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INTRODUCTION AND PURPOSE
Single-isocenter linac-based stereotactic radiosurgery (SRS) has emerged as a dedicated treatment option for multiple brain
metastases. Consequently, image-guidance for patient positioning and motion management has becoming very important. The
purpose of this study was to analyze the translational and rotational intra-fraction errors during SRS, by applying gantry
triggered stereoscopic x-ray verifications during the arc delivery. The benefits of such a positioning system were also assessed.
MATERIALS AND METHODS
Treatments were planned with non- coplanar dynamic conformal arcs for 33 patients corresponding to 127 brain lesions. Intraarc positioning errors were measured using stereoscopic x-rays (ExacTrac Dynamic, Brainlab), triggered in the middle of every
treatment arc (234 arcs in total). Couch corrections above 0.7 mm and 0.5° were always applied. Intra-arc positioning data was
analyzed. The dose impact was evaluated by applying the measured errors to the split dose given in each arc.
RESULTS AND DISCUSSION
Median residual errors were -0.04 mm, -0.07 mm and -0.05 mm for the lateral, longitudinal and vertical directions and -0.05°,
-0.03° and -0.05° for the pitch, roll and yaw angles respectively. 90% of the treatment arcs showed shifts of less than 0.4 mm
and 0.4°in all directions. 95% of the arcs had errors smaller than 0.5 mm and 0.5° in all directions except longitudinal.
Dosimetric impact of motion on small lesions (<1cc) showed the larger losses in coverage. No lesions larger than 1.5cc showed
a prescription coverage of less than 98%. All lesions studied fulfilled at least a 99% PTV coverage of the V95 isodose line.
CONCLUSIONS
Gantry triggered x-ray verification provides information of the real position of the patient during irradiation and allows verification
of the couch corrections performed before every arc. Intra-fractional errors measured during beam delivery and after positioning
correction were found to be notably low and significantly lower than those taken directly after couch rotations. No relevant target
coverage loss was found when investigating the dose impact of the measured intra-arc positioning errors. Using an adequate
immobilization and monitoring techniques and applying a strict positioning correction strategy, no margins need to be added to
compensate for intra-fraction motion.
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tRNA editing-mediated control of redox metabolism unveils new metabolic vulnerabilities in
lung cancer
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Reprogramming of mRNA translation is central to cancer development, mediating cancer cell adaptation and supporting tumour
progression. tRNAs are highly modified molecules that are essential to correctly translate mRNAs into proteins. Through the
addition of specific modifications, tRNA-modifying enzymes ensure translation efficiency and fidelity. Recently, the importance
of tRNA-modifying enzymes in supporting cancer progression has been uncovered. tRNA-specific Adenosine Deaminase 2
(ADAT2) is an evolutionarily conserved enzyme catalysing the conversion of adenosine to inosine at the wobble position of
tRNAs (A34). In this study, we demonstrate that ADAT2 and ADAT2-tRNA substrates are highly expressed in lung cancer. In
lung cancer cells, ADAT2 depletion significantly decreases de novo protein synthesis, pointing towards major translational
defects in absence of the enzyme. Phenotypically, ADAT2 depletion decreases cancer cell proliferation and migration, induces
cell death, and significantly impairs the growth of lung cancer xenografts. Using a combination of proteomics, ribosomesequencing and metabolomics, we show that ADAT2 loss significantly decreases glutaminase (GLS) expression, resulting in
impaired glutamine utilization and altered glutathione levels. As a consequence, ADAT2-depleted cells exhibit impaired redox
and lipid metabolism, accumulate large amounts of reactive oxygen species (ROS) and display molecular signatures of
ferroptosis activation. In line with these data, ADAT2 loss sensitizes lung cancer cells to chemical induction of ferroptosis.
Finally, we show that ADAT2 activity is associated with bad outcome in lung cancer patients. Taken together, our work
evidences the importance of tRNA editing in tumor development and highlights metabolic vulnerabilities with the potential to be
used for future therapies.
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Myoferlin targeting triggers mitophagy and primes ferroptosis in pancreatic cancer cells.
Investigation of STAT3 involvement.
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Pancreatic ductal adenocarcinoma (PDAC) is the seventh leading cause of cancer-related deaths worldwide and will become
the second leading cause of cancer-related deaths by 2030. Myoferlin is a protein involved in membrane fusion and in
membrane receptors recycling and is overexpressed in PDAC where it was reported to be required for an optimal cell growth.
We used an innovative small compound (WJ460) to target myoferlin in PDAC cell lines and reported the triggering of a
mitophagy associated with an iron-dependent cell death, namely ferroptosis, considered as an alternative to apoptosis in some
cancer cells. We were able to demonstrate that myoferlin targeting using WJ460 mimicks gene silencing in different PDAC cell
lines. Indeed, WJ460 treatment induced a mitochondrial fragmentation and a decrease of mitochondrial respiration. Besides, we
reported a significant increase of mitophagy in WJ460-treated cells inducing a decrease in mitochondrial ROS abundance.
Aware of the importance of mitochondria in ferroptosis, we showed that malondialdehyde, a main hallmark of ferroptosis, is
increased upon WJ460 treatment. Furthermore, we showed a significant increase of iron abundance in all PDAC cell lines
under WJ460 treatment. Finally, in order to bring clinical value to our data, we decided to combine WJ460 with ferroptosis
inducers (RSL3 or erastin). We demonstrated that combination of WJ460 and RSL3/Erastin exhibits synergistic effects on
PDAC cell proliferation. Our findings shed light on the biological effects of WJ460, a myoferlin-interacting compound.
Consequently, targeting myoferlin may pave the way for new therapeutic combination. We propose to combine myoferlin
targeting and low concentration of ferroptotic inducers to eradicate PDAC cells. Owing to the role of STAT3 in iron homeostasis,
we decided to explore this signaling pathway upon myoferlin depletion and pharmacological targetting.
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The role of myoferlin in pancreatic cancer fibroblasts and desmoplasia
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Despite extensive research, pancreatic cancer (PDAC) patients still show very poor treatment response, which is partly due to a
highly fibrotic tumor microenvironment (desmoplasia). A major PDAC hallmark is cancer-associated fibroblast (CAF)
heterogeneity, as several CAF subpopulations reside within the PDAC stroma such as myofibroblastic CAFs (myCAFs) and
inflammatory CAFs (iCAFs). Pancreatic stellate cells (PSCs) are the main origin of CAFs in PDAC. Orchestrated by TGF-ß1,
quiescent PSCs are activated and differentiate into myCAFs, the most prominent producers of extracellular matrix (ECM) in
PDAC. Thus, forging not only a physical barrier to drug delivery but also preventing immune cell infiltration. Here we investigate
for the first time the role of myoferlin, a PDAC transmembrane oncoprotein, in myCAFs.
Gene set enrichment analysis on 177 human PDAC samples (TCGA) revealed a significant enrichment of ECM genes and
TGF-ß1 signaling in patients with high myoferlin expression. Also, high myoferlin expressing patients displayed increased
hypoxia and stromal scores. After uncovering via single cell RNA sequencing on human PDAC samples (n=6) that myoferlin is
mostly expressed in fibroblasts, we performed IHC on PDAC patient biopsies (n=47). Results showed a significant correlation
between stromal myoferlin abundance and collagen staining, hence underlining the implication of myoferlin in fibroblast activity
and ECM production. Next, we investigated the effect of myoferlin knockdown in myCAFs in vitro. RNA sequencing and gene
ontology analysis revealed a significant down regulation of genes associated with ECM and mitochondria upon myoferlin
knockdown. Indeed, extracellular flux analysis in combination with fluorescent confocal microscopy confirmed decreased
mitochondrial respiration and network fragmentation. Additionally, we showed by western blot and RT-qPCR decreased TGFß1 signal transduction and lower ECM production in myCAFs after myoferlin knockdown.
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Skin carcinosarcomas display distinct cellular states exhibiting different functional properties
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The global skin cancer burden increases yearly despite many efforts in prevention and treatment. Unfortunately, patients
prognosis worsens upon poor differentiation, metastasis and invasion which are all linked to epithelial-to-mesenchymal plasticity
(EMP). This process allows cells to shift back-and-forth between epithelial phenotypes, which display strong cell adhesion and
polarity, and mesenchymal phenotypes, which are motile and invasive. We found that expression of the EMP-associated
transcription factor ZEB2 in P53 knockout-induced skin cancer causes dedifferentiation in skin lesions and yields highly
heterogeneous carcinosarcoma-like skin tumours. Using immunofluorescence, flow cytometry and single cell RNA sequencing
we were able to demonstrate the co-existence of an epithelial and mesenchymal compartment in these tumours. The
integration of scRNAseq and flow cytometry allowed us to uncover 5 distinct cellular differentiation states ranging from fully
epithelial to fully mesenchymal. These cellular states entail different rates of metastatic progression and different degrees of
intrinsic plasticity upon FACS isolation. Altogether, we demonstrated that cutaneous carcinosarcomas contain a range of
cellular states along the EMP axis with different functional properties in tumour development.
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resistance in squamous cell carcinoma of the head and neck
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Squamous cell carcinoma of the head and neck (SCCHN) is associated with dismal prognosis for patients with locally advanced
or recurrent/metastatic disease. Indeed, clinical response to anti-EGFR therapy (cetuximab) in these patients is strongly limited
by the occurrence of acquired resistance. While no genetic alteration is clearly associated with cetuximab resistance, tumor
microenvironment (TME) is thought to actively contribute to disease progression and clinical relapse in SCCHN.
To characterize the molecular mechanisms supporting cetuximab resistance in SCCHN, we analyzed RNA-sequencing data
from “in-house” cetuximab-naïve and -resistant patient-derived xenograft models. We identified deregulated lipid metabolism as
a feature of acquired cetuximab resistance and gene set enrichment analysis (GSEA) indicated the PPARA gene signature to
orchestrate the resistance phenotype. Acquired resistance to cetuximab was established in a panel of SCCHN cell lines, and
they were compared to the parental cells for metabolic characterization. Cetuximab-resistant cells showed higher uptake of
fluorescently-labelled palmitate, enhanced oxygen consumption rate upon fatty acid treatment and increased expression of
CD36, SLC27A5 and CPT1A (transporters of exogenous fatty acids and mitochondrial acyl-CoA, respectively). Neutral lipid
staining with the BODIPY 493/503 dye also revealed lipid droplet accumulation in cetuximab-resistant cells. Cell viability assays
highlighted the importance of extracellular fatty acids to support cetuximab resistance and revealed the specific toxicity of
several drugs interfering with lipid metabolism in cetuximab-resistant cells. Importantly, by using either Transwell-based coculture system or addition of conditioned medium, we also documented the protective role of cancer-associated fibroblasts
(CAFs), but not healthy fibroblasts, towards cetuximab resistance in SCCHN cells. Flow cytometry experiments additionally
indicated the active transfer of fatty acids from CAFs to SCCHN cells.
Altogether, our data report a role for deregulated lipid metabolism in SCCHN cells to support acquired resistance to cetuximab
and identify CAFs as key players to metabolically cooperate with SCCHN cells in order to support disease progression. Our
work also paves the way for the use of lipid metabolism-interfering compounds as new therapeutic modalities to prevent and/or
overcome anti-EGFR therapy resistance in SCCHN patients.
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The Expression of Integrin α11 In Premetastatic Lymph Nodes
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Many types of cancer disseminate through the lymphatic system. In many cases, lymph nodes are the first metastatic relay. The
presence or absence of lymph node metastases is a crucial prognostic parameter for clinicians. Lymph node metastases are
typically associated with the expression of lymphangiogenic growth factors, high lymphatic vessel density, and high incidence of
lympho-vascular invasion. This Project aims to study tissue remodeling in lymph nodes (murine and human) at pre-metastatic
and metastatic stages in order to better understand the dialogue established between the primary tumor and the lymph nodes.
With this aim, we will first study (with a focus on cervical carcinoma and melanoma locally advanced), the spatial mapping and
clinical relevance of the Integrin α11, a collagen membrane receptor produced essentially by fibroblasts, to determine how it
influences the formation of metastases in lymph nodes. A colony of mice deficient for Integrinα11 gene (ITGA-11) has been
generated. We are applying the mouse ear sponge assay in these ITGA-11 deficient mice to study pre-metastatic lymphovascular niche in cervical lymph nodes. Our immunohistochemical studies have demonstrated the production of integrin α11 in
metastatic lymph nodes. Fluorescent Activated Cell Sorter Cytometry (FACS) technic is being used to collect fibroblastic
reticular cells (FRC), lymphatic endothelial cells (LEC) and blood vascular endothelial cells (BEC) to run a Single Cell RNA
sequencing to examine the expression of different targeted proteins in lymph nodes of mice proficient of deficiency for ITGA-11.
In-vitro studies will be then conducted to in-depth study of molecular mechanisms of action the integrinα11 and its partners.
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Targeting of DNMT3B in the plasma cell cancer multiple myeloma disturbs cancer cell growth
and clonogenicity and boosts anti-tumor activity of the proteasome inhibitor bortezomib
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Objectives
Multiple myeloma (MM) is an incurable plasma cell cancer due to the development of drug resistance (DR). Epigenetic defects
are well-known to play a major role in MM progression and relapse. However, the role of most epigenetic modifiers (epiplayers)
in MM cell DR development remains unknown. We found that the epiplayer DNMT3B is significantly increased in the relapsed
setting from the MMRF CoMMpass study, suggesting a role in MM relapse. Here, we explored the role of DNMT3B in MM cell
biology and drug response.
Results
Using publicly available gene expression profiling data, we found that DNMT3B mRNA levels increase during disease
progression, correlating with a worse disease outcome in both newly diagnosed and relapsed patients, further indicating its role
in MM progression and DR. In line, the DNMT3B specific inhibitor Nanaomycin A (NA) led to a significant and dose-dependent
decrease in cell viability and proliferation and increase in apoptosis in the XG-2, XG-7, and AMO-1 human cell lines. We also
validated the anti-MM activity of NA on primary human MM cells. Next, the effect of DNMT3B targeting on clonogenicity was
evaluated using a colony formation assay. A significant and dose-dependent decrease in the number of colonies was observed
when low doses of NA were added to AMO-1 (100 and 200 nM) and XG-2 (30 and 50 nM) on the day of plating, but not when
added 7 days after plating. In contrast, treatment with a high dose (800 nM) significantly reduced the number of colonies at both
timepoints, indicating that high doses of NA are cytotoxic whereas low doses impair MM cell proliferation and clonogenicity. The
anti-clonogenic effect of DNMT3B targeting was also confirmed by DNMT3B knockdown using inducible shRNA lentiviral
vectors in AMO-1 cells. Finally, combining NA (100 nM) with bortezomib (4 nM) resulted in a significant decrease in colony
formation compared to both single agents.
Conclusion
Together, our findings indicate that DNMT3B is a novel promising target to overcome or delay relapse in MM. In the near future,
the anti-myeloma activity of DNMT3B targeting will be validated in vivo and the underlying mechanisms will be further
determined.
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Tyrosine-dependent plasticity of melanoma primary culture phenotype and its relevance in
cancer progression
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Melanoma cells exhibit high plasticity and are able to cope with different microenvironmental cues. The phenotypic plasticity
(referred as phenotype switching in melanoma) has been linked to EMT and is characterized as a dynamic cell state transitions
that enables a rapid adaption to therapeutics and different microenvironment. Tyrosine is the precursor of melanin biosynthesis,
a process particularly active in differentiated melanocytes and melanoma cells. In recent study, we found that microenvironment
with high concentration of tyrosine by inducing oxidative stress promotes a phenotypic switch in melanoma primary cultures
towards a mesenchymal-like (invasive state) or a senescence-like states, thus underlying mechanisms of cell adaptation.
Further, we investigated in deep the relevance of phenotype switching and the interplay among microenvironment cues, cell
pigmentation, phenotypic diversity using 3D and in vivo models. We identified that tyrosine-dependent phenotype switching is
associated with an induction of a high invasive activity and an increased vulnerability to TKI in 3D cell culture models. Then,
primary cultures from the same patient that display two different phenotypes in two microenvironmental conditions with low and
high tyrosine were subjected to injection into immunocompromised mice. Tumor growth rates demonstrate the relevance of the
phenotype switching in vivo, as we noticed different tumors with distinct behavior and phenotype. Postexcision samples
assessed by IHC reveal distinctive differentiated and undifferentiated signatures. In conclusion, we provide a more experimental
and functional context for explaining the relevance of melanoma plasticity. These findings allow to gain more insights into the
critical relationship among tumor microenvironment, pigmentation, cell phenotype, cell invasion and drug vulnerability.

BACR Annual meeting 2022
Tumour plasticity and heterogeneity during cancer progression

Hypoxia regulates non-histone protein acetylation through SCD1 and PLIN2 in cancer cells to
confer malignancy and drug resistance.
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Tumor hypoxia induces metabolic changes in cancer cells and cancer malignancy. We recently reported that induced-tumor
hypoxia in vivo enhances fatty acid storage in lipid droplets (LD), whereas reoxygenation increases lipid desaturation in cancer
cells and tumor recurrence. Here we found that Stearoyl-CoA Desaturase-1 (SCD1) and the LD marker, PLIN2 (perilipin-2) are
upregulated by hypoxia in cancer cells. Depletion of PLIN2 or SCD1 by CRISPR/Cas9 in MDA-MB231 and HT29 cells resulted
in a decreased number and size of LD in cells under hypoxia, reduced cell migration and proliferation in vitro and reduced tumor
growth in vivo. SCD1 depletion impaired PLIN2 expression and reduced the expression of FASN and ACC1. Under hypoxia,
PLIN2 depletion altered the expression of these two proteins, but increased the expression of CPT1, suggesting a shift to fatty
acid oxidation upon LD disruption. Mechanistically, we found that alterations in SCD1 or PLIN2 expression influenced ACC1
activity in cancer cells. Post-translational modification analyses of acetylated proteins in SCD1 and PLIN2 depleted cells
revealed a pattern of non-histone proteins acetylation/deacetylation. These changes impacted SMC3, MEAF6, HNRNPK and
TPR that were deacetylated by SCD1 and acetylated by PLIN2. Notably, nucleophosmin (NPM1), a tumor suppressor protein,
was strongly deacetylated in SCD1 expressing cells. CoIP analyses confirmed the role of SCD1 as a potential deacetylase-like
protein of NPM1. Interestingly, deacetylation of NPM1 decreases its stabilization and may affect its function. Furthermore,
SCD1 expression was associated with deacetylation of vimentin and filamin-A, key intermediate filament proteins involved in
actin binding and cell migration. Our results indicate that PLIN2 is involved in increased acetylation of non-histone proteins as a
cellular response to hypoxic stress, whereas SCD1 expression led to the deacetylation of tumor suppressor NPM1 and proteins
involved in cell migration and cancer progression.
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Identification of a new partner of uPARAP/Endo180 involved in lymphangiogenesis processes
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The formation of new lymphatic vessels (lymphangiogenesis) plays an important role in the spread of metastases via sentinel
nodes of the primary tumor. Influencing this process would make it possible to prevent lymph node metastasis associated with
aggressive cancers. Recently, the protein called uPARAP/Endo180, previously known as a collagen endocytic receptor, has
been identified as a regulator of lymphangiogenesis. Its genetic ablation in mice leads to excessive proliferation and
hyperbranching of the lymphatic vascular system. To better understand the molecular mechanisms involved in this process, we
searched for novel binding partners and transcriptomic targets of uPARAP/Endo180. Among the proteins/genes identified
through transcriptomics and proteomics approaches in lymphatic endothelial cells (LECs), Axl, a tyrosine kinase receptor, was
identified as upregulated by uPARAP/Endo180 downregulation. The ability of uPARAP/Endo180 to interact with Axl has been
shown by PLA and co-immunoprecipitation. Axl is well known for its involvement in angiogenesis, but its role in
lymphangiogenesis is not yet defined. We showed the presence of Axl in LECs of murine lymph nodes by single cell RNAseq
database analysis and by immunostaining. The subtype of lymph node LECs producing Axl has been identified by the MARCO
marker as being medullary LECs. Axl silencing in LECs significantly reduced their migration in vitro in 2D (scratch assay) and
3D (spheroid sprouting assay) models. To explain this result and understand the action mechanism, we showed that VEGFC
stimulation of LECs led to Axl phosphorylation. Altogether, these data identify a putative novel pathway regulated by
uPARAP/Endo180 that involves Axl.
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Novel non-invasive strategies for localized tumor treatment are photothermal (PTT) and ultrasound therapies (UST) based on
gold nanoparticles. In this study, curcumin-gold-polyethylene glycol nanoparticles (Cur-Au NPs-PEG) as nanosentisizer were
prepared. The photothermal and ultrasound therapies effect of Cur-Au NPs-PEG, against a mouse malignant melanoma cell
line C540 (B16/F10) was firstly inspected. Effects of Cur-Au NPs-PEG combined with PTT and UST, showed the superiority of
triple therapy (Cur-Au NPs-PEG /PTT/SDT) in destroying melanoma cancer cells C540 (B16/F10) compared to mono therapy
(Cur-Au NPs-PEG or PTT or UST) and dual therapy (Cur-Au NPs-PEG /PTT) or (Cur-Au NPs-PEG /UST). This effect is due to
generation of high level of reactive oxygen and significant increase in temperature of tumor microenvironment; In the tumorbearing mice the superiority of triple therapy in destroying melanoma tumor was confirmed.
Keywords: Photothermal therapy (PTT); ultrasound therapy (UST); gold nanoparticles; Laser light; Ultrasound wave, Melanoma
cancer
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Melanoma is known to be a radioresistant cancer. Melanoma radioresistance can be due to several factors such as
pigmentation, antioxidant defenses and high DNA repair efficacy. However, RTK-intracellular translocation could hinder
response to DNA damage and promote DNA repair. Accordingly, we hypothesized that co-targeting DNA repair (PARP) and
relevant activated RTKs, c-Met in particular, may radiosensitize WTBRAF melanomas where RTKs are often upregulated.
Firstly, we found that PARP is highly expressed in melanoma cell lines. PARP inhibition by Olaparib or its KO mediates
melanoma cell sensitivity to radiotherapy (RT). Similarly, specific inhibition of c-Met by Crizotinib or its KO radiosensitizes the
melanoma cell lines.
Mechanistically, we show that RT causes c-Met nuclear translocation to interact with PARP promoting its activity. This can be
reversed by c-Met inhibition. Accordingly, RT associated with the inhibition of both c-Met and PARP resulted in a synergistic
effect not only on tumor growth inhibition but also on the tumor regrowth control in all animals following the stop of the
treatment.
We thus show that combining PARP and c-Met inhibition with RT appears a promising therapeutic approach in WTBRAF
melanoma.
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Liposarcoma is one of major types of soft tissue sarcomas in adults. Of these, well-differentiated liposarcomas (WDLPS)
represent more than 40%. Dedifferentiated liposarcomas (DDLPS) typically contain areas characteristic of WDLPS combined
with areas of cellular non-lipomatous spindle-cell sarcoma. In contrast to WDLPS, DDLPS are very aggressive and often
metastatic. Especially in the latter case patients have a poor clinical outcome. Both WDLPS and DDLPS are characterized by
the presence of giant marker chromosomes originating from the q13-15 region of chromosome 12. Among the ~150 genes
located and amplified in this region are the MDM2 and the CDK4 genes, which negatively regulate the p53 and the RB proteins,
respectively. Molecular targeted therapies have so far focused on compounds interfering with the MDM2/p53 interaction and/or
CDK4 inhibitors. However, none of these have resulted in successful clinical therapies, urging the need for additional molecular
targets. Interestingly, we found that by molecularly mimicking the clinically observed amplification of MDM2 and CDK4 in
Xenopus tropicalis by CRISPR-based multiplexed inactivation of multiple tumor suppressor genes (TP53, RB1, RBL1 and
RBL2), together with the disruption of the EP300 histone acetyltransferase, intra-abdominal liposarcomas were induced with
high penetrance (> 40%) and short latency (< 50 days). In addition, these mosaic mutant animals also developed Wilms tumors.
Furthermore, both the liposarcoma and Wilms tumors successfully engrafted upon intraperitoneal injection in immunodeficient
rag2 mutants. We will use these novel penetrant tumor models for identification of novel co-driver genes and for dependency
mapping in order to find novel targets for molecular therapy.
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Mitochondrial protein COX7b is responsible for brain-specific metastasis of human breast
cancer cells

Marine CNM Blackman (1), Tania Capeloa (1), Justin Rondeau (1), Pierre Sonveaux (1)

(1) Pole of Pharmacology and Therapeutics, Institut de Recherche Expérimentale et Clinique (IREC), Université catholique de Louvain (UCLouvain),
Brussels, Belgium.

Presenting author : Marine Blackman - IREC, FATH - Avenue Hippocrate 57, , Woluwe-Saint-Lambert, Brussels, 1200, Belgium marine.blackman@uclouvain.be

Brain metastases affect up to 50% of triple-negative breast cancer (TNBC) patients (1). The onset of metastasis is devastating,
rapidly decreasing both life quality and expectancy. We previously found that altered metabolic behaviors of cancer cells can
promote the metastatic process (2). In line with the seed-and-soil hypothesis (3), we hypothesized that metabolic alterations
could also control the tropism of metastases for secondary organs. For anticancer therapy, we therefore aimed to identify
differentially expressed metabolic enzymes or transporters responsible for such tropism. Here, we focused on brain-specific
metastasis in TNBC, using human MDA-MB-231 metastatic cancer cells and two matched brain-seeking variants that were
generated independently by serial cycles of in vivo selection for brain specificity (4). Compared to wild-type cells, brain-specific
variants had an increased number of mitochondria and accelerated mitochondrial respiration (Seahorse oximetry), with an
unaltered glycolytic rate (enzymatic assays). Mitochondria were more numerous. Exploiting RNAseq data, we further identified
4 genes encoding metabolic proteins that were overexpressed in brain-seeking variants, among which only one was shared
between the 2 variant cell lines upon independent RT-qPCR and western blot validation. This gene encodes the mitochondrial
protein COX7b. In vitro, brain-seeking variants deficient (CRISPR-Cas9) for this protein had decreased mitochondrial
respiration and reduced in vitro migration (transwell assays), but only towards mouse or human astrocytes, and not towards
serum, human hepatocytes or human bronchial epithelial cells. They had a reduced in vivo ability to colonize mouse brains, as
detected using IVIS Spectrum bioluminescence and confirmed by immunohistochemistry. Conversely, overexpression of
COX7B in parental MDA-MB-231 cells increased mitochondrial respiration, their selective migration towards astrocytes in vitro
and brain homing in vivo. We concluded that COX7B is responsible for the brain tropism of human TNBC cells, at least in the
MDA-MB-231 model. A high expression of this protein correlated with a low overall survival of breast cancer patients.
References: 1. Lin NU et al. Cancer 2008;113:2638-45. 2. Porporato PE, et al. Cell Reports 2014;8:754-66. 3. Paget S. Cancer
Metastasis Rev 1889;8:98-101. 4. Burnett RM et al. Oncotarget 2015;6:12682-96.

