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P-01.1-001
Abstract withdrawn

P-01.1-002

Genetic ablation of p53 at the onset of HCC
triggers tumor initiation via the CD24-TGFB
axis in a pro-carcinogenic microenvironment
M. Karabicici, O. Oz, E. Erdal

Dokuz Eylul University Izmir International Biomedicine and
Genome Institute, Izmir, Turkey

Liver cancer is the 6th most common cancer in the world and
ranks 4th in terms of death rates. Fibrosis due to environmental
inflammation and progressive fibrotic tissue transformation into
cirrhosis is one of the most common mechanisms in liver cancer
development and is seen in 90% of hepatocellular carcinoma
(HCC). Many mutations and impaired molecular mechanisms are
involved in this process, and it has been reported that p53 (20-
40%), which is one of the most frequently mutated genes in
HCC, has a driver role especially for tumor initiation. On the
other hand, the microenvironment—-mutation signal interactions
that initiate the tumor have not been clearly elucidated in the lit-
erature. In our studies, we observed that Ki67, a proliferation
marker, increased significantly in P53 knockout (p53-KO) human
liver organoids, which we created with the CRISPR method from
healthy liver organoid to examine these interactions. Similarly,
we showed that p53-KO cells were more proliferative by Cell-
Titer-Glo-3D viability analysis. Then, we performed flow analysis
to determine the changes in the levels of candidate progenitor
surface markers in p53-KO organoids and to examine the possi-
ble contribution of these changes to the cancer initiation process
in an inflammatory environment. We showed that some stem cell
surface marker-positive cells were significantly changed in p53-
KO organoids and that these changes were in interaction with
the TGFB pathway. In IHC staining, we observed that the P53-
KO organoids showed more atypical cell morphology as well as
higher glycogen stores. Consistently, it was observed with the
Elisa method that the albumin level was higher in the P53-KO
group. As a result, it has been shown that p53-KO cells are more
proliferative in response to pro-carcinogenic inflammatory signals
at the onset of HCC and that there may be a triggering mecha-
nism involved in the formation of tumor-initiating progenitor
hepatocyte cells via the P5S3-TGFB pathway.
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P-01.1-003
Glycine/serine metabolism controls brain

invasion by cancer cells

A. Bouzidi', A. Paone', S. Renaldo?, G. Giardina?,

F. Cutruzzola'

! Department of Biochemical Sciences "Rossi Fanelli" Sapienza
University of Rome, Rome, Italy, >Department of Biochemical
Sciences " Rossi Fanelli " Sapienza University of Rome, P.le
A.Moro 5 00185, Rome, Italy

The Tumor Microenvironment (TME) is a critical regulator of
metastases, and its metabolic composition is of prime importance
controlling cancer cell proliferation and motility. The brain TME
is characterized by its unique nutrient biology, in particular
amino acids (1). Maybe for these reasons, brain metastases
(BM), one of the most complicated metastases threatening
patient’s survival, show a different metabolism as compared to
primary tumors. Therefore, it is crucial to understand which
metabolic vulnerability cancer cells develop during metastasizing
the brain. The increased metabolic demand of metastasizing cells
make them dependent on continuous uptake of certain metabo-
lites when intracellular synthesis can’t deal with their metabolic
requirements. We aimed to separately study the metastatic poten-
tial of lung and breast cancer, known to preferentially form BM,
to dissect the metabolic nature of molecules released in the brain
TME, and to investigate the genetic and metabolic tools that the
two cancer types develop in order to invade the brain. We devel-
oped an experimental procedure mimicking the brain TME by
collecting the brain extracellular fluid from mice and using it to
culture cancer cells. We found that serine and glycine, released in
the brain TME, stimulate cancer cell chemo-kinesis and support
brain invasion. Thus, serine hydroxymethyltransferase (SHMT),
a key enzyme in one-carbon metabolism, fine-tune the cytosolic
serine level, a parameter deemed critical in controlling metastasiz-
ing cancer cell energy production and redox homeostasis. A drop
in serine/glycine levels, activates the cellular sensor, AMP kinase,
which possibly leads metastasizing cells to switch from a more
motile to a survival phenotype. In vivo studies are on-going in
order to further investigate the metabolic pathways included in
brain invasion by parental and metastatic breast cancer cells and
to possibly halt BM formation. 1-Bouzidi A et al 2020. Cell
Death & Disease 11:1012
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P-01.1-004

Investigation of the radiobiology of HPV-
positive and HPV-negative head and neck
squamous cell carcinoma (HNSCC) utilizing 3D
spheroid models

C. Zhou, J. Parsons
University of Liverpool, Liverpool, United Kingdom

Head and neck squamous cell carcinoma (HNSCC) is the sixth
most-common cancer worldwide, and remains a significant public
health concern in the UK, with approximately 12,500 cases diag-
nosed and 4,000 deaths confirmed annually. This research is particu-
larly important to the local, North West region given the high
incidence of HNSCC which is three times the national average, and
where strategies leading to effective treatment are being sought.
Radiotherapy, in the form of ionizing radiation, is predominantly
used to treat HNSCC patients which acts by inducing particularly
DNA double strand breaks (DSBs). Interestingly, work from our
group and others have shown the increased radiosensitivity of HPV-
positive HNSCC, which leads to enhanced patient response, is lar-
gely linked with defects in the signalling and the efficiency of DNA
DSB repair. Therefore, in vitro 3D spheroid models of HNSCC
have developed to further study the difference in cellular mechanism
between HPV-positive and HPV-negative HNSCC in responding to
radiotherapy, including both conventional x-ray irradiation but also
targeted proton beam therapy. Furthermore, poly(ADP-ribose)
polymerase (PARP) inhibitors (veliparib, niraparib, olaparib and
talazoparib) have examined and demonstrated for enhancing the
radiosensitivity particularly of radioresistant HPV-negative HNSCC
spheroid models. This project is now being further developed in
patient derived HNSCC organoids.

P-01.1-005
Modulatory effect of Clerodendrum volubile
leaf extract on doxorubicin-induced toxicities:

In vivo and in silico approach

0. Molehin', K. Idowu?, A. Olaoye3, A. Fakayode4, 0. Adesua’®
! Department of Biochemistry, Faculty of Science, Ekiti State
University, Ado-Ekiti. P.M.B., 5363, Ado-Ekiti, Nigeria, Ado-EKkiti,
Nigeria, 2School of Laboratory Medicine and Medical Sciences,
College of Health Sciences, Nelson R Mandela School of Medicine,
University of KwaZulu-Natal, Medical Campus, Durban, 4001, South
Afvica, Durban, South Africa,® Department of Science Technology,
The Federal Polytechnic Ado-Ekiti, Ado-Ekiti, Nigeria, Ado-Ekiti,
Nigeria, * Bioinformatics and Molecular Biology Unit, Department of
Biochemistry, Federal University of Technology, Akure, Nigeria,
AKURE, Nigeria, > Department of Biochemistry, Faculty of Science,
Ekiti State University, Ado-Ekiti., P.M.B. 5363, Ado-Ekiti, 360001,
Nigeria, Ado-Ekiti, Nigeria

Doxorubicin (DOX) is a commonly used chemotherapeutic drug.
However, its nontarget organ toxicities pose a serious problem.
This study is to assess the protective role of Clerodendrum volu-
bile leaf extract (CVE) against DOX-induced toxicities in rats. In
addition, the inhibitory activities of three phytochemical com-
pounds (rutin, gallic acid and rosmarinic acid) from CVE against
Carbonyl reductase 1 (CBRI) were examined. Rats were ran-
domly divided into five groups: (a) Control group rats were given
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0.9% NacCl as vehicle, (b) DOX group: A single dose of DOX
(25 mg/kg; i.p.) was administered and rats were sacrificed 4 days
after DOX injection, while groups (c-e) CVE-treated DOX rat
groups were given 125, 250 and 500 mg/kg body weight of
extracts orally for 12 consecutive days; 8 days before, and 4 days
after the DOX administration. Computational techniques were
used to determine the inhibitory activities of the compounds
against CBR1. DOX intoxication caused a significant increase
(P < 0.05) in serum marker enzymes: alanine aminotransferase,
aspartate aminotransferase, alkaline phosphatase, lactate dehy-
drogenase, creatine kinase activities. The levels of liver and heart
tissues antioxidant parameters: glutathone peroxidase, superoxide
dismutase, catalase, and glutathione were significantly (P < 0.05)
decreased in DOX-intoxicated rats with concomitant elevation of
malondialdehyde levels. Pretreatment with CVE reversed the
above trends. From the structural analysis, rutin and rosmarinic
acid exhibited the highest binding free energies against CBRI,
and also exhibited structural stability when bound with CBRI.
Our study indicates the protective effect of CVE when used in
combination with doxorubicin thus improving its chemotherapeu-
tic application via inhibition of CBR-mediated metabolism.

P-01.1-006

Investigation of the efficacy of human
umbilical cord tissue-derived mesenchymal
stem cells’ paclitaxel loaded exosomes on
cervical cancer cells

B.I. Abas, O. Cevik

Adnan Menderes University, Faculty of Medicine, Department of
Clinical Biochemistry, Aydin, Turkey

Umbilical cord (UC) tissue contains a high concentration of stem
cell sources and is widely used for mesenchymal stem cell (MSC)
isolation. Because of their differentiation potential and intracellu-
lar richness, umbilical cord-derived mesenchymal stem cells have
risen to prominence in clinical studies in recent years. Exosomes
(Exo0), on the other hand, are released by many cells and provide
interaction between cells with the gene and protein molecules car-
ried in their structures; they can also be used as biomarkers. The
purpose of this study is to look into the effect of exosomes
released from umbilical cord-derived mesenchymal stem cells in
the treatment of cervical cancer by making them functional with
paclitaxel (PAC). Based on tissue incubation with type 1 collage-
nase, MSCs were isolated from the umbilical cord. CD44, CD90,
CDI105, and CD34 were used to identify isolated MSC. Exo-
somes were isolated from the MSC starvation medium using an
ultracentrifugation method every 48 hours. Exosomes were char-
acterized using particle size and structure, as well as CD9, CD63,
and CD81 markers. MSC-derived exosomes were electroporated
with paclitaxel (UC-Exo-PAC) and then incubated with HeLa
cervical cancer cells for 24 hours before cytotoxicity and apopto-
sis assays were performed. Transmission electron microscopy
(TEM) has revealed the particle size and structure of exosomes
as 114 nm. Paclitaxel loaded into exosomes shows efficacy in a
shorter time and at lower concentrations. UC-Exo-PAC increases
cell apoptosis and decreases cell migration in cervical cancer cells.
If the exosomes of umbilical cords excreted during birth are iso-
lated, they can be used as a drug delivery system, and these
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exosomes facilitate drug entry into the cell, making drugs more
effective at low doses. The findings of this study will help to
increase the potential for using exosomes in the development of
new drug delivery systems.

P-01.1-007

Mechanisms regulating cell death and survival
behind biological responses to novel Ru(lll)-
based nanosystems in triple negative breast

cancer

M.G. Ferraro, M. Piccolo, M. Bocchetti, G. Misso,

D. Montesarchio, L. Paduano, R. Santamaria, C. Irace
Department of Pharmacy, University of Naples Federico 11,
Naples, Italy

According to WHO, breast cancer (BC) is the most common
cause of cancer death in women. The triple negative breast can-
cer (TNBC) phenotype is the most aggressive and has to date
limited treatment options. Therefore, the discovery of novel ther-
apeutical approaches is crucial. Our research group is focusing
on a newly synthetized Ru(III) complex — named AziRu - incor-
porated in different nucleolipid nanostructures to improve its sta-
bility and in vivo delivery, showing enhanced antiproliferative
activity against estrogen responsive breast cancer model both
in vivo and in vitro (previously published in: Ferraro et al. (2020)
Cells 9(6), 1412). Among our nanosystems, HoThyRu/DOTAP
was the most effective against a TNBC in vitro model represented
by MDA-MB-231 cells, displaying an ICsq of 10 pM. Since
HoThyRu/DOTAP demonstrated a significant antiproliferative
activity against TNBC, we next investigated its capability to trig-
ger multiples cell death pathways i.e., apoptosis and autophagy.
Fluorescent microscopy showed early apoptosis and autophagy
activation already after 12h of HoThyRu/DOTAP treatments.
The evaluation of the main proteins engaged in the regulation of
cell death pathways after 48 and 72h of treatment suggested our
Ru nanosystem as capable to sustain these processes over time.
Moreover, we focused on metastatic potential of TBNC demon-
strating that HoThyRu/DOTAP can inhibit migration and inva-
sion of MDA-MB-231 cells, as proved by different functional
assays and by the modulation of principal EMT related proteins.
Finally, we set up a xenograft model of MDA-MB-231 and ana-
lyzed the efficacy of HoThyRu/DOTAP in vivo by performing
ex vivo analysis to validate the activation of specific cell death
pathways through proteomic and transcriptomic analysis. The
induction of different cell death pathways by multi-target Ru-
based formulations could represent a valid and appealing
chemotherapeutic option for breast cancer treatment.

P-01.1-008

Functional characterization of a novel
mutation in PRKCA, the major driver of
Chordoid gliomas

C. Bellamy, B. Bance, M. Sanson, F. Bielle

Sorbonne Université, Institut du Cerveau - Paris Brain Institute -
ICM, Inserm, CNRS, APHP, Hopital de la Pitié Salpétriére,
Paris, France, Paris, France

Chordoid gliomas (ChG) are a rare low-grade brain tumour,
believed to be derived from Tanycytes. An analysis previously
identified a novel mutation present in all ChGs: PRKCA
p-D463H (Rosenberg S. et al. 2018, Nat Commun 9(1):2371).
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This mutation involves a D463H amino acid substitution at the
kinase domain of the protein kinase C alpha (PKCa) and repre-
sents the hallmark of ChG. PKCu is a serine/threonine kinase, is
widely expressed, and carries out the regulation of various func-
tions. The D463H mutation affects a critical residue of the kinase
domain of PKCa, suggesting that such change may modify
enzyme/substrate affinity and specificity. We have shown the
mutated form of PKCa maintains activity by kinase assay, then
to study the effect of the mutation on the specificity of the
kinase, we designed a peptide array comprising of 384 unique
peptides corresponding to known phosphorylation sites. To iden-
tify if there is a change in substrates between the wild type and
mutant, the peptide array analysis will reveal candidate sub-
strates of PKCaD463H. These candidates will be explored in a
context that is more representative of ChGs, for this we are
establishing the PKCaD463H mutation in immortalized astro-
cytes using a CRISPR/Cas9 approach, as well as primary Tany-
cyte culture. These models will allow us to study the effect of the
mutation on cellular processes (proliferation, adherence, polarity,
migration), involved in the tumorigenesis. We are also exploring
the effect of the D463H mutation on the tertiary structure of the
protein and therefore its stability, by producing constructs by
mutagenesis. The aim of the project is to identify novel and bio-
logically relevant PKCaD463H substrate candidates, which will
demonstrate the involvement and the role of this mutated kinase
in various cellular functions implicated in the development of
ChGs. The functional characterization of this novel mutation
may then provide new targeting opportunities in ChGs.

P-01.1-009

NK-cell mediated apoptosis of human
peritoneal mesothelial cells in the ovarian
cancer microenvironment

A.M. Steitz', C. Schréder', 1. Knuth!, E. Pogge von
Strandmann?, R. Miiller!, S. Reinartz'

"Translational Oncology Group, Center for Tumor Biology and
Immunology, Philipps University, Marburg, Germany, *Institute

for Tumor Immunology, Center for Tumor Biology and

Immunology, Philipps University, Marburg, Germany

Transcoelomic dissemination of tumor cells via the peritoneal
fluid occurs at an early stage of high-grade serous ovarian carci-
noma (HGSC) enabling extensive tumor spreading within the
peritoneum. Different immune cells are present in the ascites as
part of the tumor microenvironment. Although there are several
concepts describing the transcoelomic metastasis formation, the
exact mode of peritoneal invasion is largely unknown. We anal-
ysed the effect of tumor-associated lymphocytes (TAL) on pro-
moting tumor cell invasion via apoptosis-induced disruption of
the mesothelial barrier. In this context, we found that natural
killer cells (NK-cells) seem to be an important effector popula-
tion within the TALs. Upon their activation by CD3-stimulated
T-cells NK-cells strongly degranulate in the presence of human
peritoneal mesothelial cells (HPMC) in vitro. Subsequently,
HPMC apoptosis is induced, pointing towards granzyme B/per-
forin signalling. We further observed that death-receptor medi-
ated apoptosis via tumor necrosis factor related apoptosis-
inducing ligand (TRAIL) also plays a role. By applying a TRAIL
blocking antibody to the co-culture of TALs with HPMCs, the
amount of apoptotic HPMCs was significantly reduced, but not
completely lost. This indicates that more than one apoptosis
pathway is active in our system, which seems to depend on the
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activation state of the NK-cells: TRAIL blocking had a strong
effect on contact-dependent activation of NK-cells by T-cells
prior to the co-cultivation with HPMCs. This was not the case
for T-cell secretome activated NK-cells. The TRAIL expression
also differs between these NK-cell activation states with strongest
expression when activated by direct contact with T-cells, which is
in accordance with the apoptosis results. The effects were main-
tained in ascites-cultured cells — albeit to a lesser extent — mean-
ing that these in vitro results could be important in transcoelomic
dissemination of HGSC by clearing the mesothelial barrier.

P-01.1-010
Identifying new interactors of MT1-MMP

involved in its trafficking using biotin ligases
K. Strouhalova'?, K. Turchyna'"z, D. Rosel'?, J. Bribek'?
IFaculty of Science, Charles University, Prague, Czech Republic,
?Biotechnology and Biomedicine Center of the Academy of
Sciences and Charles University, Vestec, Czech Republic

Trafficking is one of the main mechanisms for regulating mem-
brane type | matrix metalloproteinase (MT1-MMP), a key
enzyme involved in extracellular matrix degradation, but the
details of this mechanism have not been fully described. We seek
to elucidate some of the underlying mechanisms of endocytosis
of MTI-MMP by performing proteomic analysis of potential
interactors of this metalloproteinase. We are using three mutants
with defects in endocytosis, ACP, C°7A, and LLY>"}/AAA, pre-
viously published in: Uekita T ef al. (2001) J Cell Biol 155, 1345-
1356. and Anilkumar N ez al. (2005) FASEB 19, 1326-1328. We
are working with BiolD2, a promiscuous biotin ligase, fused to
MTI-MMP (WT and mutants) to label neighbouring proteins,
followed by streptavidin pulldown and mass spectrometry. We
have confirmed that our BiolD2-tagged mutants have a lower
internalization rate in a biotin internalization assay and that the
biotin ligase successfully labels proteins by detecting them on
Western blot using streptavidin-HRP. As a complimentary
approach, we are employing the wild biotin ligase BirA, which
biotinylates a specific peptide (Avi tag), allowing for very efficient
precipitation of protein complexes with streptavidin beads. We
have introduced the Avi tag into the cytoplasmic tail of MTI1-
MMP in a way that allows us to minimize the disruption of most
interactions in that region. Selected candidates will then be con-
firmed as MT1-MMP interactors and the role of their interaction
with the enzyme in its key functions will be assessed. To summa-
rize, we plan on using biotin ligases to identify novel binding
partners of MT1-MMP related to its endocytosis and looking
into the functional implications of their interactions. The aim is
to clarify the mechanisms behind the trafficking of MT1-MMP
and the way this form of regulation impacts processes MTI1-
MMP participates in.
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Novel seminoma biomarker from liquid
biopsies

D. Raos"??, D. Orsoli¢*, S. Masi¢’, M. Tomic®, A. Baresi¢?,

N. Sin¢i¢'*?

TUniversity of Zagreb School of Medicine, Scientific Group for
Research on Epigenetic Biomarkers, HR-10000 Zagreb, Croatia,
2Scientific Centre of Excellence for Reproductive and Regenerative
Medicine, University of Zagreb School of Medicine, HR-10000
Zagreb, Croatia, >University of Zagreb, School of Medicine,
Department of Medical Biology, HR-10000 Zagreb, Croatia,
*Ruder Boskovic Institute, Division of Electronics, Laboratory for
Machine Learning and Knowledge Representation, HR-10000
Zagreb, Croatia, > University Clinical Hospital Centre “Sestre
Milosrdnice”, Ljudevit Jurak Clinical Department of Pathology
and Cytology, HR-10000 Zagreb, Croatia, *University Clinical
Hospital Centre “Sestre Milosrdnice”, Department of Urology,
HR-10000 Zagreb, Croatia

Seminoma (SE) is a type of testicular tumour, routinely diag-
nosed after surgical orchidectomy using tissue analysis by
immunohistochemistry of differentially expressed protein mark-
ers. Cell-free DNA (cfDNA) is a promising molecular biology
platform for noninvasive SE screening and monitoring. We
aimed to investigate cfDNA methylation of SE tissue biomarker
OCT3/4 in liquid biopsies and determine whether OCT3/4 could
be translated to a liquid biopsy approach. To that end, for
cfDNA analysis, twenty-four SE patients and thirty-five healthy
volunteers from the general population were recruited. For geno-
mic DNA (gDNA) analysis, SE tissue from recruited patient was
sampled and testicular tissue samples of twelve patients with
non-malignant diagnoses were retrieved from paraffin tissue
archive, as a control group. DNA methylation of OCT3/4 was
analysed by pyrosequencing in gDNA from SE tissue and
cfDNA from blood and seminal plasma. In addition, OCT3/4
expression analysis was performed by immunohistochemistry fol-
lowed by morphometric analysis. Associations between protein
expression and DNA methylation were assessed, and predictive
power of DNA methylation between SE and controls was deter-
mined using receiver operating characteristic (ROC) curve.
OCT3/4 gDNA methylation was in line with its protein expres-
sion in SE. In blood plasma, DNA methylation of OCT3/4 was
determined as a possible biomarker for SE patient monitoring,
while in seminal plasma OCT3/4 methylation was detected as
possible screening biomarker. Further analysis revealed only
CpGl site in seminal plasma as potential screening biomarker
with detected sensitivity of 100% and specificity of 55%, corre-
sponding to an AUC of 0.71. However, statistically significant
CpGl site detected in blood showed modest diagnostic perfor-
mance. In conclusion, for the first time, we disclosed that cfDNA
methylation of SE tissue biomarker OCT3/4 has great potential
as epigenetic biomarkers from liquid biopsy in SE diagnostics.
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Cancer cell-free DNA fragmentation profile

J. Krasic">?, L. Skara"??3, A. Katusic Bojanacl’z,

M. Ulamec®**>, D. Jezek?>®, T. Kulis>*’, N. Sincic*3

! Department of Medical Biology, School of Medicine, University
of Zagreb, Zagreb, Croatia, *Centre of Excellence for
Reproductive and Regenerative Medicine, School of Medicine,
University of Zagreb, Zagreb, Croatia, >Group for Research on
Epigenetic Biomarkers (epiMark), School of Medicine, University
of Zagreb, Zagreb, Croatia, *Department of Pathology, School of
Medicine, University of Zagreb, Zagreb, Croatia, ° Ljudevit Jurak
Clinical Department of Pathology and Cytology, University
Clinical Hospital Center Sestre milosrdnice, Zagreb, Croatia,
®Department of Histology and Embryology, School of Medicine,
University of Zagreb, Zagreb, Croatia, "Department of Urology,
University Hospital Centre Zagreb, Zagreb, Croatia

Tissue biopsies, while being the gold standard in oncology, have
issues which are becoming more and more apparent. Tissue biop-
sies are invasive, have difficulty detecting tumor heterogeneity,
and certain tumors are simply unapproachable or too risky to
perform biopsies on. With the rise of molecular biology
approaches in medicine, liquid biopsies have promised to be reli-
able and minimally invasive surrogates. Cell-free DNA (cfDNA)
is one of the most prominent molecules in liquid biopsies,
detected in most body fluids, and reflects the characteristics of its
tissue of origin. The integrity of cfDNA has been shown as can-
cer biomarker, with ¢cfDNA of tumor origin being molecules of
either longer or shorter size in relation to ¢cfDNA from non-
cancerous cells, depending on body liquid of origin. To investi-
gate the use of size profiling in cancer detection, we have ana-
lyzed different body liquids of patients with testicular tumors
(TT) and compared it to matched healthy controls. Patients were
recruited from KBC Sestre milosrdnice and KBC Zagreb while
healthy controls were recruited from the general population.
Body liquids were processed to produce acellular plasma, from
which ¢cfDNA was extracted. Long and short LINE-1 fragments
were quantified absolutely by qPCR and from their ratio the
cfDNA integrity index (CFI) was calculated. To detect possible
confounding factors, we have subdivided our patients by diagno-
sis, and controls by fertility score. We have detected an increase
in both the total amount of long fragments and CFI in TT
patients, while no difference was found in total cfDNA amounts.
In addition, an increase in both was noted in men from the con-
trol group with a lower fertility score. We have confirmed the
potential of CFI, as well as cfDNA size profiling for cancer diag-
nostics. CFI has shown itself as a reliable molecular biomarker
of cancer, detecting TT of all types, with potential applications
in reproductive science as well.

P-01.1-013

Role of intrinsically disordered regions of
promyelocytic leukemia (PVIL) protein in the
formation of PML-bodies

A. Fefilova*, A. Fonin*, S. Silonov*, O. Stepananeko,

A. Gavrilova, 1. Kuznetsova, K. Turoverov

Institute of Cytology of the Russian Academy of Sciences, Saint-
Petersburg, Russia

The scientific data collected to date suggests, that membrane-less
organelles (MLO) play an important role in the organization of
intracellular space and signaling pathways. These dynamic
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structures are formed and disassembled as a result of reversible
liquid-liquid phase separation (LLPS) that is highly controlled in
biological systems. PML bodies — nuclear MLO that are
involved in the regulation of transcription, stress response, differ-
entiation, and the transition of cells to the senescent state. For-
mation of so-called nuclear Alternative Lengthening of
Telomeres (ALT)-associated PML bodies (APBs) results in the
alternative lengthening of telomeres in ALT-positive tumor cells,
suggesting potential therapeutic application. The key factor in
these MLO is promyelocytic leukemia (PML) protein. Due to
alternative splicing, PML has 7 major isoforms that differ in
their intrinsically disordered (ID) C-terminal domains. In this
work, we analyzed the role of ID regions of different PML iso-
forms in the formation of PML bodies. It was shown that each
of the full-length PML isoforms independently forms nuclear lig-
uid-like droplets, however, only the PML-II and PML-V C-ter-
minal domains are incorporated into endogenous PML bodies
and form dynamic liquid-droplet compartments. Droplets formed
by the C-terminus of PML-II and PML-V isoforms in the PML
knockout cells possess dynamic characteristics of LLPS. It was
also shown that disruption of PML SUMOylation, increases dif-
fusion of the C-termini of PML-II and PML-V isoforms in
endogenous PML knockout HeLa cells, but not in wild-type
cells. Our data indicate the ability of the C-terminal domains of
PML-II and PML-V isoforms to promote formation of dynamic
liquid droplets independently of the ordered N-terminal PML
region and PML SUMOylation. This indicates an essential role
of LLPS driven by PML ID regions in the formation of PML
bodies. This work was supported by a grant from the Russian
Science Foundation RSCF 19-15-00107. *The authors marked
with an asterisk equally contributed to the work.

P-01.1-014

Effects of vitamin C supplementation on
epigenetic DNA modifications levels in
patients with chronic lymphocytic leukemia

A. Wasilow!, M. Gawronski!, M. Starczak’, J. Szpotanz,

M. Kruszewski’, A. Jachalska®, P. Mijewski', L. Szukalski®,

A. Szukalska*, K. Kaczorowska®, A. Skalska—Bugala',

P. Baginskal, A. Labejszos, J. Czyz3, D. Gackowski', R. Olinski'
! Department of Clinical Biochemistry, Faculty of Pharmacy,
Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University
in Torun, 85-092, Bydgoszcz, Poland, *Department of Human
Biology, Institute of Biology, Faculty of Biological and Veterinary
Sciences, Nicolaus Copernicus University in Torun, 87-100, Torun,
Poland, *Department of Hematology, Faculty of Medicine,
Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University
in Torun, 85-092, Bydgoszcz, Poland, *University Hospital No2 -
Jan Biziel Memorial Hospital, Nicolaus Copernicus University in
Torun, 85-092, Bydgoszcz, Poland, > Department of Geriatrics,
Division of Biochemistry and Biogerontology, Collegium Medicum
in Bydgoszcz, Nicolaus Copernicus University in Torun, 85092,
Bydgoszcz, Poland

Chronic lymphocytic leukemia (CLL) is the most common adult
haematological malignancy. In leukemias, epigenetic mechanisms
such as DNA methylation and active DNA demethylations, car-
ried out by TET (Ten-Eleven Translocation) proteins play a cru-
cial role. Ascorbic acid may induce generation of epigenetic
DNA modifications, serving as a cofactor of TET enzymes dur-
ing oxidation of 5-methylcytosine to S5-hydroxymethylcytosine (5-
hmCyt) and subsequently to S-formylcytosine (5-fCyt) and 5-
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carboxycytosine (5-caCyt). TET proteins may also oxidize thy-
mine to S5-hydroxymethyluracil (5-hmUra). The plasma vitamin
C level is often lowered in CLL patients and may phenocopy
loss-of-function mutations of TET. Supplementation of vitamin
C in vitamin C-deficient patients may potentially restore TET
proteins activity and slow disease progression. Therefore, we
have orally supplemented 29 CLL patients with 500 mg of vita-
min C per day for six months. At the beginning and end of sup-
plementation, plasma vitamin C concentration was measured by
UPLC-UV/Vis. Moreover, DNA from peripheral mononuclear
blood cells was isolated and the level of epigenetic DNA modifi-
cations was analysed by 2D-UPLC-MS/MS. After 6 months of
supplementation there was noticeable increase in vitamin C levels
in plasma (on average 3.44 fold) accompanied, in most cases, by
a decrease in 5-hmCyt levels (on average 0.76 fold) followed by
increase in the levels of 5-caCyt (on average 2.57 fold). The levels
of 5-fCyt and 5-hmUra were also decreased. An inverse correla-
tion between vitamin C concentrations in plasma and 5-hmUra
levels was observed after supplementation. Oral supplementation
of vitamin C seems to restore its plasma concentration in CLL
patients and may modulate profile of epigenetic modifications in
DNA probably through stimulation of TETs activity. This work
was supported by Polish National Science Centre grants no.
2017/27/B/NZ7/01487 and 2020/39/O/NZ5/00852.

P-01.1-015

Development of the hybrid antitumor
bispecific protein DR5-B-iRGD

A. Yagolovich'?, A. Artykov', A. Isakova', E. Vorontsova',

L. Kurbanova!, E. Markvicheva', D. Dolgikhl‘z, M. Gasparianl
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of the
Russian Academy of Sciences, 117997 Moscow, Russia, Moscow,
Russia, *Faculty of Biology, Lomonosov Moscow State University,
119991 Moscow, Russia., Moscow, Russia

The mutant TRAIL variant DRS-B has enhanced antitumor
activity due to its selective interaction with the DRS5 death recep-
tor. DR5-B binds to DRS5 receptor as efficiently as wild type
TRAIL, but has no affinity for other TRAIL receptors (DR4,
DcR1, DcR2, and OPG). This makes it possible to avoid the
inhibitory effect of decoy receptors and to enhance the apoptotic
signaling in tumor cells. Previously, a technique was developed
for the expression and purification of the recombinant DRS5-B
protein in E. coli. In current work, we have developed a genetic
construct encoding DR5-B fusion protein with an iRGD peptide
(CRGDKGPDC) at the C-terminus. The iRGD peptide specifi-
cally binds to integrins avB3 and avB5, overexpressed on the sur-
face of tumor cells, with subsequent proteolytic activation and
acquisition of affinity for the NRP-1 receptor involved in angio-
genesis. The DR5-B-iRGD fusion protein was expressed in a sol-
uble form in the E. coli SHuffle B strain and purified by metal
affinity and ion exchange chromatography. Affinity measure-
ments by ELISA showed that the DR5-B-iRGD fusion protein
binds to the DRS receptor as efficiently as DR5-B, and has a
similar affinity for the integrins avp3 and avp5, as free iRGD
peptide. The cytotoxic activity of the DRS5-B-iIRGD has been
confirmed on various 2D tumor cell lines and 3D models of
tumor spheroids in vitro. It has been shown that DR5-B-iRGD
penetrates the 3D multicellular tumor spheroids faster and more
efficiently and exhibits higher cytotoxicity towards cancer cells
compared to DRS5-B. Bispecific targeting of various signaling
pathways involved in tumor development with the DR5-B-iRGD
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fusion protein is promising for anticancer therapy. The research
was funded by Russian Science Foundation grant No. 21-14-
00224, https://rscf.ru/project/21-14-00224/.

P-01.1-016
Prestine C60 fullerene as a novel agent in

sonodynamic treatment of cancer cells

A. Radivoievychl‘z, B. Kolpl, S. Grebinykl, S. Prylutska3,

U. Ritter®, O. Zolk>?, J. Glékler!, M. Frohme', A. Grebinyk1
"Technical University of Applied Sciences Wildau, Wildau,
Germany, *Faculty of Health Sciences, joint Faculty of the
Brandenburg University of Technology Cottbus — Senftenberg, the
Brandenburg Medical School Theodor Fontane and the University
of Potsdam, Neuruppin, Germany, > Department of Chemistry,
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
Institute of Chemistry and Biotechnology, University of
Technology Ilmenau, Ilmenau, Germany, ° Institute of Clinical
Pharmacology, Brandenburg Medical School, Riidersdorf,
Germany

Sonodynamic therapy is the therapeutic strategy that involves the
use of sonosensitizers, which become cytotoxic upon exposure to
high-frequency ultrasound (US). Cavitation that occurs during
US propagation through the liquid causes gas bubbles to implode
with short bursts of light, known as sonoluminescence. This
important feature of US promoted the idea of its use as an alter-
native energy source for photosensitiser excitation. Pristine Cgq
fullerene (Cg), an excellent photosensitiser, was explored for the
sonodynamic treatment of cancer cells. For that purpose, we
analysed sonoluminescence and Cg, effects on human cervix car-
cinoma Hela cells exposed to | MHz US treatment. HeLa cells
were shown to take up pristine Cqp from the media in a time-de-
pendent manner. The maximum value of intracellular Cg, level
reached 802 £+ 66 ng / 106 cells after 24 h of incubation. The US
experimental set-up consisted of US generator and US transducer
mounted directly into the water-bath. To assess the luminescent
effect of US, a photomultiplier tube, connected to an oscillo-
scope, was used. The obtained peak-to-peak voltage (Vpp) values
of the photomultiplier tube evidenced its dose-dependent signifi-
cant positive correlation with the output power of the US genera-
tor (0-500 W). For investigation of the combined effect of Cg
and US, HeLa cells were incubated in the absence or presence of
20 uM Cgo for 24 h and exposed to 1 MHz US at the spatial
average, temporal average intensity ISATA in 5.4 W/cm? for dif-
ferent exposure times (<60 sec). Treatment of cells with Cgy and
US resulted in a 59 £ 5% decrease in cell viability at 48 hours, a
342 + 29% increase in caspase 3/7 activity, and phosphatidyl
translocation in 88 + 4% of cells at 24 hours, demonstrating a
significant proapoptotic cytotoxic effect of 1 MHz US and C60
on HeLa cells. The ability of Cgy to induce apoptosis of cervix
carcinoma cells after sonoexcitation represents a promising novel
approach for cancer treatment.
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Cytotoxic effect of the antipsychotic drug
spiperone in colorectal cancer cells via
endoplasmic reticulum stress induction,
intracellular lipids dysregulation and Golgi

apparatus damage

A. Antona', M. Varalda', G. Leo', K. Royz, F. Favero!,

E. Mazzucco'!, A. Genazzani', M. Manfredi!, G. Stassi’,

D. Cora', S. D’Alfonso', D. Capello!

]Universily of Piemonte Orientale, Novara, Italy, ’Nicolaus
Copernicus University in Torun, Torun, Poland, >University of
Palermo, PALERMO (ITALY), Italy

Approximately 50% of colorectal cancer (CRC) patients still die
from recurrence and metastatic disease, highlighting the need for
novel therapeutic strategies. Drug repurposing is receiving
increasing attention as a faster and cheaper strategy to offer
more effective treatment options. Epidemiological and pre-clini-
cal studies support the antitumoral activity of psychotropic drugs
and, recently, we demonstrated the cytotoxicity of the typical
antipsychotic spiperone in several cancer cell lines (Varalda M.
2020 Front Oncol 10, 562196). Currently, we are dissecting the
mechanism of action of spiperone in both differentiated CRC cell
lines and undifferentiated stem-like cells (CRC-SCs). Our data
show that spiperone can effectively reduce cell viability in both
differentiated cells and CRC-SCs and decrease the clonogenic
potential of CRC-SCs at clinically relevant concentrations, with
negligible toxicity in non-neoplastic cells. Also, analysis of intra-
cellular calcium (Ca®") kinetics, upon spiperone treatment,
revealed a massive phospholipase C (PLC)-dependent endoplas-
mic reticulum (ER) Ca®' release, resulting in ER Ca®" homeosta-
sis disruption. RNA sequencing revealed unfolded protein
response (UPR) activation, ER stress, and apoptosis induction
along with IRE1-dependent decay of mRNA (RIDD) activation
after 20 hours of treatment. Lipidomic analysis showed a signifi-
cant alteration of lipid profile mainly of sphingolipids, including
ceramide and dihydroceramide accumulation. Golgi apparatus
and mitochondrial damage were also observed after 16 hours of
spiperone treatment. Our data suggest that spiperone can repre-
sent an effective drug in the treatment of CRC and that ER
stress induction, along with lipid metabolism alteration, repre-
sents effective druggable pathways in CRC. Further studies are
needed to identify other potential targets of this drug, but our
findings represent a promising starting point for the design of
new therapeutic strategies for CRC.

FEBS Open Bio 12 (Suppl. S1) (2022) 67-336 DOI: 10.1002/2211-5463.13440

2022 The Authors. FEBS Open Bio 2022 FEBS

Cancer and metastasis

P-01.1-018

Ketone bodies as a supporting strategy in
cancer therapy? Findings on cervical cancer
cell line HeLa with CRISPR/Cas9-mediated
silencing of the key ketone body metabolism

gene — OXCT1

M. Biesiekierska', M. Studzian!, K. Sobierajskaz, L. Pirola’,
A. Balcerczyk'

!University of Lodz, Department of Molecular Biophysics,
Pomorska 141/143 Street, 90-236, Lodz, Poland, ’Medical
University of Lodz, Department of Molecular Cell Mechanisms,
Mazowiecka 6/8 Street, 92-215, Lodz, Poland, >INSERM Unit
1060, CarMeN Laboratory, Lyon 1 University, 165 Chemin du
Grand Revoyet-BP12, F-69495 Pierre Benite CEDEX, Lyon,
France

Cancer cells demand increased amounts of glucose for their
growth, simultaneously maintaining glycolysis at a higher level
than normal cells. This observation had led to the question of
whether it is possible to eliminate glucose from patients with can-
cer by using an alternative energy source. One of the proposed
solutions concerns a ketogenic diet due to the fact that the major
ketone body — B-hydroxybutyrate — attenuates inflammatory
response. The rate-limiting enzyme in ketone bodies catabolism is
succinyl-CoA:3-ketoacid-coenzyme A transferase 1 (SCOTI),
encoded by the OXCTI gene. The main aim of the research was
to analyze the (i) proliferation rate, (ii) invasive and migratory
potential, and (iii) sensitivity towards commonly applied cyto-
static agents in cervical cancer treatment. The knocking-out pro-
cedure of OXCTI! was performed by the CRISPR/Cas9
technique using two plasmids selected on blasticidin and puromy-
cin and confirmed at the protein level by Western blotting as well
as immunofluorescent staining of SCOTI1. The proliferation rate
analysis of HeLa OXCT1 KD cells was performed using the resa-
zurin reduction assay. Both, the invasion and migration tests
were conducted using the Transwell assay. The cytotoxicity of
selected cytostatic agents such as doxorubicin and cisplatin in a
given concentration range (5-500 nM and 50 nM-10 pM, accord-
ingly) was determined by MTT assay. We observed that the
OXCTI knockout increases both the proliferation rate and the
invasive and migratory potential of HeLa OXCT! KD cells.
Moreover, higher resistance towards cytotoxic agents was noticed
as well. Our findings suggest that the OXCT1 gene is involved in
the regulation of cervical cancer proliferation. Switching to alter-
native energy sources — ketone bodies — may be the trigger for
invasiveness and resistance to chemotherapy. Acknowledgments:
This work was supported by the Doctoral Research Grant
funded by the University of Lodz.

P-01.1-019

Towards diagnostic and therapeutic avenues
against SARS-CoV-2 by combining CryoEM
and molecular simulations

Z.F. Brotzakis
University of Cambridge, Cambridge, United Kingdom

Molecular simulations have been instrumental in identifying the
structure—function relationships of biomolecules in the atomic
level as well as providing a means for structure-based drug dis-
covery, thereby explaining and guiding experimental findings.
The increase in computational power, the new physics and
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machine-learning-based algorithms is significantly driving the
boost in the field and gives access to addressing biomolecular
phenomena of increasing length and timescales. In this talk I will
discuss examples where using state-of-the-art integrative struc-
tural biology methods that inject Cryo-EM experimental data
into the simulation, we can reveal accurate protein-functional
dynamics of the SARS-CoV-2 spike protein in an atomistic level.
In this way we can a) reveal virus vulnerabilities by identifying
cryptic binding sites exposed during the S protein conformational
transition related to the recognition to the host cell and b) pro-
vide with the molecular motion and energetics of protein-anti-
body complexes which enables to suggest mutations that increase
the spike-antibody affinity. These predictions are validated in fur-
ther CryoEM experiments.

P-01.1-020

Analysis of the immune response of breast
cancers reveals greater significance of an
adaptive response over an innate response
M. John*, S. Singh*, N. Mohammed*

The University of the West Indies, St. Augustine, Trinidad and
Tobago

Marker genes have allowed for the categorization of breast can-
cers into subtypes basal, HER2-positive, luminal A, and luminal
B. Immunotherapeutic success require (i) understanding the
immune response and (ii) identification of biomarkers. We com-
pared innate and adaptive immune responses by investigating the
impact of the expression of genes in the MHC 1 and MHC II
pathways on the patient survival from breast cancer (BC) sub-
types. Clinical and gene expression data of BC patients from The
Cancer Genome Atlas were analysed. Expression values of MHC
genes for each subtype were divided into tertiles, which were used
to classify levels of expression as high, mid, or low. Hazard
ratios (HRs) and death ratios (dRatios) comparing the probabil-
ity of patients dying at low levels to high levels of each gene for
each subtype were calculated. Eighty-nine gene-subtype combina-
tions (sGenes) were identified as significantly associated with sur-
vival; 64 were MHC I genes, and 25 were MHC 1I genes. Among
MHC 1 genes, 41 were involved in ubiquitination, 12 were pro-
teasomal, and 11 serve other functions. Among MHC II genes,
10 were involved in protein transport, 6 were HLA-D and 9 serve
other functions. None of the 6 HLA genes of the MHC I path-
way were significantly associated with survival; in contrast, 6
HLA-D genes of the MHC II pathway were. Only 6 sGenes were
curated as cancer driver genes by the Cancer Genome Consor-
tium, as such potential biomarkers may exist among the other
83. MHC I genes impact survival via pathway regulation and
preparation of protein fragments, whereas MHC 11 do so via the
presentation of epitopes to CD4+ T-cells. Patients whose tumour
cells acquire the capability of professional antigen presenting cells
experience better outcomes. Upregulating the expression of
HLA-D genes of the MHC II pathway may prove beneficial.
Variation in the composition of sGenes for each BC subtype sug-
gests enhanced prognosis if gene expression is analysed at the
subtype level.* The authors marked with an asterisk equally con-
tributed to the work.
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The antiproliferative and proapoptotic effect of
the HDAC inhibitor - LBH589 in glioma
initiating cells

M. Kusaczuk], E. Tovar Ambel?, P. Martin Cabrera’,

K. Bhutia?, 0. Gutiérrez Jimenez®, G. Velasco?

"Medical University of Bialystok, Bialystok, Poland, >Complutense
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Glioblastoma multiforme (GBM) is the most frequent and
aggressive type of brain tumor, mostly due to its poor response
to standard anticancer treatments. One of the reasons for the
drug resistance may be the presence within the tumor mass of a
small population of cells termed the glioma initiating cells
(GICs). The development of novel therapeutic approaches target-
ing the population of GICs is needed to improve the survival of
the GBM patients. Latest interest in the role of epigenetic regula-
tion in carcinogenesis has prompted a widespread quest for epi-
genetic modifiers with possible utility as chemotherapeutics.
Histone deacetylases (HDACs) inhibitors are now intensively
investigated as potential cytostatic agents in many types of can-
cer including GBM. The LBHS589 is a pan-HDACs inhibitor
known to possess antiproliferative activity in a variety of malig-
nancies. Two human GICs cell lines GH2 and 12012 were treated
with LBH589 in the concentrations ranging from 25-400nM for
48 h. Luminescence-based analysis was performed to determine
HDAC-inhibitory potency of LBH589. The MTT and CellTiter-
Glo tests were used to measure cell viability. Annexin V binding
and caspase 3 expression were determined to detect apoptotic cell
death. The Caspase 9-Glo assay and Western blot analysis was
performed to determine caspases 9 activity and expression. Our
findings showed that LBHS589 is a potent inhibitor of HDACsS.
Treatment with LBHS589 resulted in strong dose-dependent
reduction in viability of both GH2 and 12012 cells as shown by
MTT assay and reduced ATP production. Increased Annexin V
membrane binding together with hyperactivity and overexpres-
sion of caspase 3 and 9 indicated apoptotic death of GICs. Alto-
gether, our results show that HDACs inhibitors such as LBH589
might be considered as potential cytostatic agents in GBM treat-
ment. This study was supported by Polish National Agency for
Academic Exchange (NAWA) within the frames of the Bekker
program PPN/BEK/2020/1/00105 (to MK).

P-01.1-022

Syntenin-1-mediated small extracellular
vesicles promotes lung cancer progression by
increasing onco-miRNAs secretion

O. Kim, J. Lee

31190 - Kangwon National University, Chuncheon, South Korea

Small extracellular vesicles (sEVs) play a pivotal role in tumor
progression by mediating intercellular communication in the
tumor microenvironment (TME). Syntenin-1 induces malignant
tumor progression in various types of human cancers, including
human lung cancer and regulates biogenesis of sEVs. However,
the function of syntenin-1-regulated sEVs and miRNAs in sEVs
remains to be elucidated. In the present study, we aimed to
demonstrate the role of oncogenic Ras/syntenin-1 axis in the
release of sEVs and elucidate the function of syntenin-1-mediated
miRNAs in sEVs in lung cancer progression. The results revealed
that oncogenic Ras promoted the release of sEVs by inducing
syntenin-1 expression; disruption of syntenin-1 expression

FEBS Open Bio 12 (Suppl. S1) (2022) 67-336 DOI: 10.1002/2211-5463.13440

2022 The Authors. FEBS Open Bio 2022 FEBS



POSTERS - RESEARCH

impaired the release of sEVs as well as sEV-mediated cancer cell
migration and angiogenesis. Moreover, we identified three miR-
NAs, namely miR-181a, miR-425-5p, and miR-494-3p, as onco-
miRNAs loaded into syntenin-l-dependent sEVs. Remarkably,
miR-494-3p was highly abundant in sEVs and its release was
triggered by syntenin-1 expression and oncogenic Ras. Ectopic
expression of the miR-494-3p mimic enhanced the migration and
proliferation of lung cancer cells as well as tube formation in
endothelial cells; however, the miR-494-3p inhibitor blocked
sEV-mediated effects by targeting tyrosine-protein phosphatase
nonreceptor type 12 (PTPN12), a tumor suppressor. sEVs pro-
moted tumor growth and angiogenesis by downregulating
PTPNI12 expression; however, the miR-494-3p inhibitor signifi-
cantly suppressed these effects in vivo, confirming that miR-494-
3p acts as a major onco-miRNA loaded into lung cancer cell-
derived sEVs. Eventually, the oncogenic Ras/syntenin-1 axis may
induce cancer progression by increasing miR-494-3p loading into
sEVs in lung cancer cells in the TME.

P-01.1-023

Peroxiporin-dependent oxidative stress
triggers tumor induction in pancreatic cancer
cells

L.V. da Silva', P.M. Silva?, N.C. Santos’, G. Soveral'
'iMed-Ulisboa, Research Institute for Medicines, Faculty of
Pharmacy, Universidade de Lisboa, Lisbon, Portugal, 2Instituto de
Medicina Molecular, Faculdade de Medicina, Universidade de
Lisboa, Lisbon, Portugal

Aquaporins (AQPs) are transmembrane channels that facilitate
water and small solutes transfer across membranes. Being
involved in a wide range of physiological functions and diseases
[1], AQPs have great potential for pharmacologic targeting and
drug discovery. Recent studies showed that the altered expression
of several AQPs is associated with various cancers, though the
underlying molecular mechanism remains unclear. The overex-
pression of AQP3 and AQPS was detected in pancreatic ductal
adenocarcinoma (PDA) biopsies [2], being postulated their asso-
ciation with tumor progression [3]. In this work, we evaluated
the contribution of AQP3 and AQPS5 to the settings of tumorige-
nesis using a loss-of-function strategy. BxPC3 cells, a model of
PDA that expresses high levels of AQP3 and AQPS5, were
silenced for AQP3 and/or AQPS5 expression. AQP3 and AQPS5-si-
lenced cells were evaluated for their membrane permeability to
water, glycerol and hydrogen peroxide, impact on cell migration,
and effect on several markers of tumor (EGFR, ERK1/2, c-Fos,
c-Jun,) and epithelial mesenchymal transition (EMT; E-cad and
Vim). Our results confirmed the roles of AQP3 and AQPS on cell
membrane permeability to glycerol and hydrogen peroxide, cor-
roborating their activity as aquaglyceroporin (AQP3) and peroxi-
porins (AQP3 and AQPS). Silenced cells showed slower recover
of the wounded area (around 10%) evidencing the association
between AQP3 and AQPS and cell migration. Moreover, AQP3
and AQP5-silenced cells express lower levels of ERK1 (0.5- and
0.7-fold), ERK2 (0.4- and 0.8-fold) EGFR (0.6-fold for AQP3),
c-Fos (0.3- and 0.5-fold) and c-Jun (0.1- and 0.7-fold), and E-cad
(0.6-fold for AQP3) and Vim (0.2- and 0.6-fold) These results
reveal a relation between the expression of AQP3 and AQP5 and
the expression of key players of the MAPK signaling pathway
and EMT, highlighting AQP3 and AQP5 importance in tumor
biology. These findings may foster new strategies towards the
development of antitumoral therapies. [1] Soveral G. et al. (2016)
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Aquaporins in health and disease: new molecular targets for drug
discovery, CRC Press [2] Direito I et al. (2017) J Surg Oncol 115
(8):980-996 [3] Marios C et al. (2015) BBA 1848(10):2576-2583

P-01.1-024
Modulation of PP1/CAV1 interaction using

bioportides as an anticancer strategy

B. Matosl, J. Howl?, C. Jerénimo®, M. Fardilha'
TUniversity of Aveiro, AVEIRO, Portugal, °University of
Wolverhampton, Wolverhampton, United Kingdom, 3 Instituto
Portugues de Oncologia do Porto, Porto, Portugal

Prostate cancer (PCa) is a disquieting cause of men’s death
worldwide and there is an urgent need to develop new effective
therapeutic strategies. Protein phosphatase 1 (PPl) recently
emerged as a promising therapeutic target in cancer. In this con-
text, the main goal of this work is to develop peptides to disrupt
a key PPl complex for PCa development, thus impairing PCa
progression. The peptide designed to interrupt the interaction
between PPl and caveolin-1 (CAV1) was synthetised using
microwave-assisted solid phase synthesis and coupled to pene-
tratin to allow an efficient cell delivery. The efficacy of the syn-
thetised peptide (and a scrambled homologue — peptide control)
was evaluated in vitro, using androgen-dependent (LnCaP) and
androgen-independent (PC-3) cell lines. The prostate cancer cells
were incubated with different concentration of the peptides and
cellular uptake, cells viability and the expression of several pro-
teins were measured. We found that, after 48-h incubation, the
peptides significantly decrease the LnCaP and PC-3 cells viability
in a concentration-dependent manner. We also shed light on the
expression of proteins involved in signaling pathways modulated
by PP1/CAVI interaction, including PPlo, p-PPla, AKT, p-
AKT, GSK3pB and p-GSK3B. We observe a significant decrease
in the phosphorylation of AKT, which suggest the disruption of
the target interaction. These results highlight the potential of the
synthetised peptide to negatively impact the PCa cells prolifera-
tion, by interfering with PP1/CAVI complex. Further analyses
are now required to confirm the disruption of the target interac-
tion and to better elucidate the mechanisms of cells death.

P-01.1-025

Implications of aquaporin-3 and aquaporin-5
on pancreatic cancer cell biomechanics and
cell-cell adhesion

P. M. Silva*', 1. V. da Silva*>?, M. J. Sarmento ', F. A.
Carvalho !, G. Soveral %3, N. C. Santos

!Instituto de Medicina Molecular, Faculdade de Medicina,
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2Research Institute for Medicines (iMed.ULisboa), Faculty of
Pharmacy, Universidade de Lisboa, Lisbon, Portugal, Lisbon,
Portugal, >Department of Pharmaceutical Sciences and Medicines,
Faculty of Pharmacy, Universidade de Lisboa, 1649-003 Lisbon,
Portugal., Lisbon, Portugal

Aquaporins (AQPs), a family of transmembrane proteins, are
responsible for the bidirectional transfer of water and small
solutes across cell membranes in different human tissues. AQPs
have important physiological functions in both exocrine and
endocrine pancreas. AQP3 and AQP5 are known to be overex-
pressed in exocrine pancreatic cancer, playing key roles in cell
migration, cell proliferation and invasion. Our study aimed to
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evaluate changes in the biophysical, biomechanical and morpho-
logical properties of pancreatic cancer cells, as well as their
changes upon silencing of AQP3 and/or AQPS. Our results show
that silencing AQP3 and AQPS5 had implications on cell migra-
tion, with the silenced cells showing slower recovery of the
wounded area. We assessed membrane fluidity of the different
cells using multi-photon scanning fluorescence microscopy to
measure laurdan generalized polarization (GP). Silenced AQPS5
and AQP3/5 cells (combined silencing of both AQPs) showed
lower GP values, meaning that they have higher membrane fluid-
ity. Using atomic force microscopy (AFM), we evaluated biome-
chanical and morphological properties. AQP5 and AQP3/5
silenced cells were shown to be softer than the control. Further-
more, these silenced cells were also shown to be smaller, with
lower volume, higher height and with a higher surface roughness,
when compared with the control cells. Through cell-cell adhesion
measurements conducted by AFM, we also saw that the energy
and force necessary to detach two cells were lower in AQP-si-
lenced cells than for the control, showing that these AQPs have
implications on cell-cell adhesion. These findings suggest that
AQP3 and AQPS5 contribute to cell migration and cell—cell adhe-
sion. Water channels play a significant role in tumor develop-
ment. Our findings provide new insight into possible strategies
toward the development of antitumor therapies. *The authors
marked with an asterisk equally contributed to the work.
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The search of therapeutical and (neo)adjuvant anticancer agents
remains relevant in medicine. The polyamines (PAs) are widely
investigated in connection with their involvement in regulation of
cellular growth and proliferation. Their metabolism can be a
potential target for the novel anticancer agents as PA catabolism
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is often reduced in tumors leading to their accumulation in
actively proliferating cells. A set of 10 bispidine and 5 piperidine-
phosphonate derivatives have been synthesized and evaluated for
the biological activity. The IR and NMR spectra were used for
the investigation of the final structures. The modification with B-
cyclodextrin complexes was performed to make the compounds
water-soluble. Biological activity was studied at cell-free and cel-
lular levels. The cell-free model contained the enzymes involved
in PA metabolism and allowed evaluation of a direct influence of
the tested compounds on these enzymes. The O-dianisidine/per-
oxidase-based method revealed the activatory effect of some bis-
pidine derivatives on PA catabolism. The next step included the
study on cancer cell lines, namely MCF7, PC3 and SKBR3. The
MTT test showed some antiproliferative potential of bispidines
and phosphonates. No correlation was observed between these
methods. As some of the tested compounds had secondary
amino-groups in their structure, the protonation constants were
measured. It is known that natural PAs contain two and more
secondary amino-groups and are positively charged at physiologi-
cal pH. Our investigation revealed a correlation between proto-
nation constants and cytotoxicity of the tested compounds.
Taken together, these results suggest a possible mechanism of
bispidine antiproliferative action mediated by targeting PA cata-
bolism. We hypothesize that protonation facilitates penetration
of the compounds into cancer cells and mediates their cytotoxic-
ity. This study has been supported by the RUDN University
Strategic Academic Leadership Program.
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Polyphenols are a broad group of plant-derived compounds,
including coumarins, stilbenes, lignans, phenolic acids, and flavo-
noids. They exert many beneficial properties to health, such as
anti-oxidant and anti-inflammatory effects. These compounds are
also known for their anti-neoplastic properties, which is why they
are in the spotlight of cancer research. Ineffective treatment is
currently the gravest problem in oncology. This issue concerns
high-grade gliomas, which are one of the deadliest neoplasms.
There are promises about the ability of several polyphenols to
modulate the activity of chemotherapeutics through the sensitiza-
tion of tumor cells towards them. Therefore, the exploration of
this effect might give a chance to develop more effective thera-
pies. In our previous work, we showed that neobavaisoflavone, a
Psoralea corylifolia L. isoflavone, sensitizes human glioblastoma
U-87 MG cells towards doxorubicin, reducing their viability [pre-
viously published in: Maszczyk M et al. (2021) Molecules 26(15),
4516]. We also discovered that the isoflavone enhances apoptosis
and induces changes in the cell cycle when combined with dox-
orubicin. The aim of this study was to evaluate the effect of neo-
bavaisoflavone on the ac