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The nuclear factor kappa B (NFĸB) signaling 
pathways in preeclamptic placental cells
Agata Sakowicz

Department of Medical Biotechnology, Medical University of Lodz, 
Poland
Agata Sakowicz <agata.sakowicz@gmail.com>

Preeclampsia (PE) is disorder occurring in pregnancy, 
generally after week 20 of  gestation. It is recognised as 
a sudden onset of  hypertension, i.e. >140/90 mmHg in 
previously normotensive women, Although it is commonly 
complicated by proteinuria, it can be accompanied by other 
comorbidities such as renal or liver dysfunction, haemato-
logical or neurological disorders, or placental insufficiency.
Although PE has long been recognised, its precise patho-
mechanism remains poorly understood. It is known, that 
the source of  PE appears at the beginning of  gestation i.e. 
several weeks before the manifestation of  the first clinical 
symptoms and it is strongly related to the inflammation. 
Both maternal blood and preeclamptic placentas demon-
strate high concentrations of  inflammatory markers e.g. 
interleukins 1, 6 or 8 and tumour necrosis factor type alpha 
(TNFα), as well as various anti-angiogenic or pro-apoptotic 
factors. Most of  the genes coding for these factors are con-
trolled by the transcription factor kappa B (NFĸB), whose 
elevated level and activity are characteristic of  preeclamp-
sia. Unfortunately, the mechanism of  NFĸB activation, 
especially in placental tissue, also remains unclear. The 
evidence suggests NFĸB is not activated by the three best-
known signaling pathways: viz. classical, non-classical and 
alternative. Therefore, this presentation will discuss the 
most probable preeclamptic mechanism of  NFĸB activa-
tion in placental cells, and its consequences.

L.08.2

Synaptic deficiency in the iPSC 
model of Alzheimer's disease
Michalina Maria Wężyk

Department of Neurogenetics and Functional Genetics, Mossakowski 
Medical Research Institute; Polish Academy of Sciences, Warsaw, Poland
Michalina Maria Wezyk <mwezyk@imdik.pan.pl>

A model of  neurons and brain organoids derived from in-
duced pluripotent stem cells (iPSCs) offers a groundbreak-
ing way to study the neurodegeneration of  Alzheimer's dis-
ease (AD). These three-dimensional brain organoids reflect 
the development and organization of  the human brain. Us-
ing iPSC technology and miniaturized brain-like structures, 
we can unravel the complex cellular and molecular causes 
of  AD-related synaptic deficits. Differentiation of  iPSCs 
in cerebral organoids yields appropriate neural networks, 
revealing synaptic aberrations reminiscent of  the brains of  
AD patients. Molecular studies of  such brain organoids 
advance our understanding of  disrupted synaptic proteins, 
neurotransmitters and calcium signaling, affecting synaptic 
communication in AD. Our team investigates, among oth-
ers: role of  pentraxins in synaptic deficiency in this AD 
brain model. In addition, the iPSC brain organoid model 
facilitates drug discovery for AD therapy by screening com-
pounds that correct synaptic deficits. Overall, iPSC-derived 
brain organoids are pioneering the study of  AD-related 
synaptic issues, offering insight into molecular causes and 
screening for potential treatments.
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Dysregulation of adrenergic excitability 
in astrocytes in neurodegeneration
Anemari Horvat1,2, Robert Zorec1,2, Nina Vardjan1,2

1Institute of Pathophysiology, Faculty of Medicine, University of 
Ljubljana, Slovenia;  2Celica Biomedical, Ljubljana, Slovenia
Nina Vardjan <nina.vardjan@mf.uni-lj.si>

Astrocytes, an abundant and functionally heterogeneous 
neuroglial cells, are essential for maintaining brain homeo-
stasis. Astrocytes are rich in adrenergic receptors and are 
considered the main effectors of  the noradrenergic system. 
During attention, wakefulness, and stress, the noradrener-
gic system of  the nucleus locus coeruleus activates the brain by 
releasing noradrenalin. This stimulates brain metabolism, 
which is important for memory formation and learning. 
Activation of  astroglial adrenergic receptors leads to an in-
crease in intracellular Ca2+ and cAMP, activating aerobic 
glycolysis with L-lactate production. L-lactate is an impor-
tant energy fuel transported from astrocytes to neurons to 
support neuronal functions, including cognition. Impair-
ment of  the noradrenergic system is associated with neu-
rodegeneration-related cognitive decline. How this affects 
astrocyte function and neuronal support is unclear. We 
have recently demonstrated impaired adrenergic signalling, 
lipid and glucose metabolism, and L-lactate release in as-
trocytes that form cytoplasmic TAR DNA-binding protein 
43 (TDP-43) inclusions, a hallmark of  amyotrophic lateral 
sclerosis (ALS) and frontotemporal dementia (FTD). This 
suggests that adrenergic activation of  astrocytes and their 
ability to homeostatically support neurons are impaired, 
which may contribute to neurotoxicity, neurodegeneration 
and cognitive decline. Thus, astrocytes may represent a new 
target for the treatment of  neurological diseases.

L.08.4

Alpha-synuclein: a surprising activator 
of Ca2+-transporting ATPases
Antoni Kowalski1,3,4, Cristine Betzer2,3, Sigrid Thirup Larsen1,3, 
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Montaña Caballero Bermejo1,3,5, Victor Bendtsen1,3,  
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Alicia Espiña Bou1,3, Annette Eva Langkilde9,  
Lene N. Nejsum6, Edda Klipp7, Robert Edwards8,  
Birthe B. Kragelund4, Poul Henning Jensen2,3, Poul Nissen1,3

1Department of Molecular Biology and Genetics, Aarhus University, 
Aarhus, Denmark; 2Department of Biomedicine, Aarhus University, 
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University of Copenhagen, Denmark; 5Department Biochemistry and 
Molecular Biology and Genetics, IBMP, University of Extremadura, 
Badajoz, Spain; 6Theoretical Biophysics, Humboldt-Universität zu Berlin, 
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Alpha-synuclein (aSN) is a membrane-associated, intrinsi-
cally disordered protein known for its pathological aggrega-
tion in neurodegeneration. The role of  aSN in physiological 
functions, however, remains debated. The Plasma Mem-
brane Calcium ATPase (PMCA) is an enzyme essential for 
cellular calcium homeostasis, regulated by mechanisms like 
alternative splicing, acidic phospholipids, and interactions 
with calcium-bound calmodulin (Ca2+-CaM). Our findings 
reveal that the aSN strongly activates PMCA when paired 
with negatively charged phospholipids. Soluble, monomer-
ic aSN influences turnover rate and calcium affinity, inde-
pendent of  PMCA's autoinhibitory/CaM-binding domain. 
Instead, activation hinges on the lipid environment and the 
anchoring N-terminus of  aSN. Mutagenesis studies show 
aSN binds PMCA's lipid-sensory site located in the in the 
A-domain-TM3 linker. Transcriptomics data suggest aSN-
rich tissues favor less Ca2+-CaM-dependent PMCA splice 
variants. aSN accumulating in neuronal presynaptic termi-
ni, likely complements calmodulin. Additionally, to grasp 
the implications of  lipid-driven aSN binding to PMCA and 
to evaluate its impact on calcium levels in the presynaptic 
terminal cytosol, we formulated a mathematical model for 
regulating calcium ions in the presynaptic environment.
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MCPIP1 inhibits hepatic stellate 
cell activation in autocrine 
and paracrine manner
Natalia Pydyn1, Anna Ferenc1, Katarzyna Trzos1,  
Piotr Major2, Mateusz Wilamowski1, Tomasz Hutsch3, 
Andrzej Budzynski2, Jolanta Jura2, Jerzy Kotlinowski1

1Jagiellonian University, Faculty of Biochemistry, Biophysics and 
Biotechnology, Department of General Biochemistry, Gronostajowa 
7, Krakow, Poland.2Jagiellonian University Medical College, 2nd 
Department of General Surgery, Jakubowskiego 2, Krakow, 
Poland.3Department of Pathology and Veterinary Diagnostics, Institute 
of Veterinary Medicine, Warsaw University of Life Sciences, Warsaw, 
Poland.
Jerzy Kotlinowski <j.kotlinowski@uj.edu.pl>

Background and Aims: During hepatic fibrosis stellate cells 
(HSCs) activate and secrete extracellular matrix proteins, 
forming a scar tissue, which results in liver dysfunction. In 
this study, we analyzed MCPIP1 level in human fibrotic liv-
ers and hepatic cells isolated from murine fibrotic livers. 
We also investigated MCPIP1 impact on HSCs activation.
Methods: We analyzed MCPIP1 level in patients’ fibrotic 
livers and hepatic cells isolated from fibrotic murine livers 
and LX-2 cells line. Paracrine effect of  Mcpip1 on HSCs 
activation was studied by coculture of  Mcpip1 KO or WT 
primary hepatocytes with HSCs.
Results: MCPIP1 level is induced in patients’ fibrotic livers 
in comparison to non-fibrotic counterparts. Similarly, both 
mRNA and protein Mcpipi1 levels were induced in primary 
HSCs isolated from murine fibrotic livers in comparison 
to control cells. Mcpip KO hepatocytes were characterized 
by increased expression of  Ctgf  protein than control cells, 
that resulted in enhanced activation of  cocultured HSCs. 
Overexpression of  MCPIP1 in LX-2 cells led to decreased 
mRNA expression of  HSCs activation markers e.g. Acta2, 
Tgfb, Col1a1 and α-SMA protein level. Contrary, MCPIP1 
silencing in LX-2 cells resulted in their increased activation 
status. Our results indicate that MCPIP1 could have a po-
tential role in development or resolution of  liver fibrosis.
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Role of cellular senescence and autophagy 
in colon cancer cell chemoresistance and 
stemness phenotype: role of hypoxia 
Maciej Skrzeszewski1,2, Monika Maciejewska1,  
Dagmara Kobza1,3, Cezary Szczylik4,5, 
Claudine Kieda1,6, Halina Waś 1

1Laboratory of Molecular Oncology and Innovative Therapies: Military 
Institute of Medicine - National Research Institute, Poland; 2Doctoral 
School of Translational Medicine, Centre of Postgraduate Medical 
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Molecular Biophysics, UPR CNRS 4301, Orléans, France
Maciej Skrzeszewski <mskrzeszewski@wim.mil.pl>

Colon cancer treatment using chemotherapy shows limited 
therapeutic efficiency due to chemoresistance. Autophagy 
and therapy-induced senescence (TIS) are purported chem-
oresistance mechanisms, with TIS believed to induce phe-
notype changes also present in cancer stem cells.
In vitro experiments were performed using two cell cul-
ture variants: normoxia (21% O2) and hypoxia (1% O2) 
to determine if  autophagy inhibition coupled with oxygen 
deprivation has a senolytic effect or hinders the ability of  
senescent cells to divide/produce progeny. Main pheno-
type-test experiments were performed on HCT116 cell line 
treated with irinotecan (IRINO) to induce senescence, and 
hydroxychloroquine (HCQ) to inhibit autophagy.
HCT116 cell line exhibited traits of  senescence in nor-
moxia and hypoxia after treatment by 5 µM IRINO (24 h 
incubation), based on the increased fraction of  polyploid 
and G2/M phase-arrested cells as well as SA-β-gal positive 
cells; however, senescence escape was recorded five days 
post-incubation. Additionally, in hypoxia, a decrease of  p21 
and E-cadherin levels was observed, suggesting a role of  
hypoxia in senescence escape. HCQ did not significantly 
influence the senescence markers expression, however the 
p62 and LC3BII/LC3BI shifts show that HCQ induces ad-
ditional stimulation of  autophagic flux rather than its inhi-
bition, in the present in vitro model.
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Verification of the senescence 
algorithm in patients with lung 
cancer treated with chemotherapy
Monika Maciejewska1, Weronika Andrzejczyk 1,6,  
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Szczepan Cierniak8, Tomasz Gil7 , 
Claudine Kieda1,3,  Halina Waś1
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Leeds, UK;  5Postgraduate School of Molecular Medicine, Medical 
University of Warsaw, Poland; 6BioMedChem Doctoral School of 
the University of Lodz and Lodz Institutes of the Polish Academy 
of Sciences, Poland; 7The John Paul II Specialist Hospital in Cracow, 
Poland; 8Department of Pathology, Military Institute of Medicine - 
National Research Institute, Poland;
Monika Maciejewska <mmaciejewska1@wim.mil.pl>

Recurrence after chemical treatment is one of  the prob-
lems of  modern oncology. Cellular senescence, and espe-
cially the escape from cellular senescence associated with 
atypical divisions of  senescent/polyploid cells, may be one 
of  the potential mechanisms of  chemo-resistance. In our 
ongoing in vitro and in vivo cancer studies in mice, we have 
followed the expression of  senescent cell markers and of  
escape from senescence. The present study aimed to verify 
their algorithm on samples from lung cancer patients.
The research was carried on fragments of  tumors and 
blood taken from chemotherapy-treated and untreated 
patients with lung cancer. Samples were analyzed using 
q-PCR, immunohistochemical staining, and ELISA. We 
performed an analysis of  the expression of  gene/protein 
related to senescence, proliferation, stemness, hypoxia, and 
epithelial to mesenchymal transition. Then, molecular data 
have been correlated with clinical data: TNM Classification 
of  Malignant Tumors (Tumor Node Metastasis), the histo-
logical grade of  cancer tissue differentiation, and the type 
and results of  the test for the presence of  eventual gene 
mutations.
Our preliminary data suggest that senescence may contrib-
ute to reduced patient resilience to cancer therapies and 
may provide a pathway for disease recurrence after cancer 
therapy. We believe that our research will allow us to devel-
op algorithms that will support the process of  diagnosing 
oncological patients, and monitor the effects of  treatment.

P.08.2

Vismodegib and the Wnt canonical 
pathway inhibitor PRI-724 affect tongue 
squamous cell carcinoma CAL 27 cell line
Robert Kleszcz, Mikołaj Frąckowiak,  
Dawid Dorna, Jarosław Paluszczak

Department of Pharmaceutical Biochemistry, Poznan University of 
Medical Sciences, Poznań, Poland
Robert Kleszcz <kleszcz@ump.edu.pl>

The dysregulation of  signaling pathways is important for 
the development of  head and neck squamous cell carci-
noma (HNSCC). We aimed to evaluate the effects of  in-
dividual and combined inhibition of  Hedgehog (Hh) and 
Wnt pathways in tongue cancer cells.
Vismodegib (Hh pathway inhibitor), PRI-724 (Wnt/β-
catenin pathway inhibitor), and CAL 27 cell line were used. 
The resazurin assay was used to determine IC25 and IC50 
values. Cell cycle distribution and apoptosis were detected 
by flow cytometry after staining with propidium iodide or 
Annexin V, respectively. The scratch assay was performed 
to analyze cell migration and real-time PCR was done to 
evaluate the expression of  genes associated with cancer 
stem cells (CSC).
The IC25 and IC50 values were 2.6 µM and 8.3 µM for 
PRI-724, and 18.0 µM and 39.0 µM for vismodegib, re-
spectively. Vismodegib (IC25, IC50) and PRI-724 (IC25) 
induced cell cycle arrest in G1/G0 phases, but PRI-724 
(IC50) mixed with vismodegib (IC25) worked in the op-
posite direction. Apoptosis was induced in all experimental 
cases except for the lower concentration of  PRI-724 and its 
mixture with vismodegib (IC50). The combination of  PRI-
724 (IC50) and vismodegib (IC25) synergistically reduced 
cell migration by 80%. Moreover, vismodegib effectively 
down-regulated the expression of  ALDH1A1, SOX2, and 
POU5F1.
The inhibitors of  Wnt and Hh pathways can attenuate the 
migration of  tongue cancer cells and reduce the expression 
of  CSC markers.
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The signaling role of ergothioneine
Michał Rakowski1,2, Szymon Lekki-Porębski1,2, 
Agnieszka Grzelak1

1Department of Cancer Biology and Epigenetics, Faculty of Biology and 
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Chem Doctoral School of the University of Lodz and Lodz Institutes of 
the Polish Academy of Sciences, University of Lodz, Poland
Michał Rakowski <michal.rakowski@edu.uni.lodz.pl>

Ergothioneine is a naturally synthesized metabolite pro-
duced by fungi, yeast and bacteria. Due to its high accu-
mulation, low excretion, and ubiquitous presence in the 
human body, ergothioneine has been called the longevity 
vitamin. Since the discovery of  its transporter in 2005, er-
gothioneine is experiencing its second youth. Ubiquitously 
expressed SLC22A4 imports ergothioneine to cells and is 
present even in the blood-brain barrier. Available data sug-
gests that ergothioneine has beneficial effect on neurons 
and can e.g. revert depression-like behavior in mice. Most 
of  the ergothioneine properties are usually associated with 
its antioxidative activity, while some of  them may be an 
effect of  its signaling role. However, there is still little data 
about its potential role as a signaling molecule.
Here, we present data supporting the hypothesis that er-
gothioneine functions not only as an antioxidant, but also 
exerts specific signaling based on the type of  cells. Pretreat-
ment of  HepG2 cells with ergothioneine modulated the 
activity of  some of  the ABC-transporter family members. 
Additionally, ergothioneine changed the cellular response 
to treatment with lipopolysaccharide and some of  the cyto-
static drugs. Meanwhile, glioblastoma SH-SY5Y cells were 
more resistant to high concentrations of  ergothioneine. 
Additionally, the analysis of  protein level revealed, that 
GSK-3β pathway may be involved in the mechanism of  
action of  ergothioneine.

P.08.4

The Role of Axin1 in the insulin-
dependent regulation of glucose 
uptake in cultured rat podocytes
Patrycja Rachubik1, Dorota Rogacka1,2,  
Irena Audzeyenka1,2, Agnieszka Piwkowska1,2

1Laboratory of Molecular and Cellular Nephrology, Mossakowski 
Medical Research Institute Polish Academy of Sciences, 
Poland; 2Department of Molecular Biotechnology, Faculty of Chemistry, 
University of Gdansk, Poland
Patrycja Rachubik <prachubik@imdik.pan.pl>

Insulin affects the morphology and function of  podocytes, 
which regulate the permeability of  the glomerular filtration 
barrier. Disturbances in insulin signaling impair glucose 
uptake, which may lead to the development of  insulin re-
sistance in podocytes, and in consequence, alter glomerular 
filtration. Axin1 is a scaffold protein linked to the regula-
tion of  glucose uptake in cells. Therefore, the Axin1 in-
volvement in controlling insulin-dependent glucose uptake 
in cultured rat podocytes was studied.
To determine the impact of  Axin1 on the insulin-depend-
ent phosphorylation of  insulin receptor (IR) and its mem-
brane localization, the expression of  gene coding Axin1 
was knocked down by small interfering RNA (siRNA). 
Glucose uptake was measured using (1,2-3H)-deoxy-D-
glucose.
Axin1 siRNA decreased phosphorylation of  IR in the pres-
ence of  insulin by 43% (0.448±0.053 vs. 0.259±0.029, n=5-
6, P<0.01 compared to insulin alone) without affecting the 
cell surface localization of  IR. Downregulation of  Axin1 
expression by siRNA inhibited glucose uptake in response 
to insulin (1.169±0.055 vs. 0.966±0.052, n=14, P<0.05 
compared to insulin alone).
These results suggest that Axin1 is involved in the insulin-
dependent regulation of  glucose uptake in cultured rat po-
docytes. Altered Axin1 activity may impair insulin signaling 
to downstream effectors, leading to insulin resistance in 
podocytes.
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GPR81 regulates podocyte lipid 
accumulation in hyperglycemia
Klaudia Grochowalska1, Irena Audzeyenka1,2, 
Agnieszka Piwkowska1,2

1Laboratory of Molecular and Cellular Nephrology,  Mossakowski 
Medical Research Institute, Poland; 2Department of Molecular 
Biotechnology, Faculty of Chemistry, University of Gdańsk,  Poland;
Klaudia Patrycja Grochowalska <kgrochowalska@imdik.pan.pl>

Podocytes are the crucial part of  glomerular filtration bar-
rier and their foot processes effacement is considered the 
primary cause of  proteinuria in diabetic nephropathy. Over 
the years lipotoxicity among hyperglycaemia (HG) has been 
associated with renal damage. Altered lipolysis seems to be 
a part of  lipotoxicity origin. It has been acknowledged that 
lactate responsive G-protein-coupled receptor (GPR81) ac-
tivation is associated with lipolysis inhibition. We hypothe-
size that lactate upregulation in podocytes in HG is respon-
sible for lipolysis suppression through GPR81 receptor 
signalling. The expression of  both mRNAs and proteins in 
podocytes/glomerulus were determined using qPCR, west-
ern blot under HG (30 mM, 5 days). We used BODIPY 
493/503 to detect the lipid droplets in podocytes. Glycerol 
amount (ELISA kit) was measured under GPR81 altered 
expression (GPR81 mRNA silencing with siRNA transfec-
tion). Our data reveals downregulation of  GPR81 mRNA/
protein expression in podocytes in HG and in diabetic rat 
glomerulus. Accumulation of  lipid droplets in podocytes 
during lactate incubation, HG and GPR81 siRNA was ob-
served. HG downregulated both the Perilipin and ATGL 
expression. Glycerol amount was decreased in GPR81 
siRNA. Our results suggest that hyperglycemic-dependent 
downregulation of  GPR81 impairs lipid metabolism and it 
might contribute to the development of  diabetic nephrop-
athy.

Acknowledgments
This work was supported by grant 2019/33/B/NZ4/02407 from the Na-
tional Science Centre.

P.08.6

Interaction of multivalent galectins with 
N-glycans attached to fibroblast growth 
factors fine-tuning their cellular signaling 
Aleksandra Gędaj, Dominika Żukowska, 
Natalia Porębska, Łukasz Opaliński

Faculty of Biotechnology, Department of Protein Engineering, 
University of Wroclaw, Wroclaw, Poland
Aleksandra Gędaj <aleksandra.matynia2@uwr.edu.pl>

The human fibroblast growth factors (FGFs) are a fam-
ily that comprises 22 proteins that employ their receptors 
(FGFRs) and regulate crucial cellular processes such as cell 
division, metabolism, differentiation, migration and apop-
tosis. The vast majority of  FGFs is released by cells using 
a classical secretory pathway where their N-glycosylation 
may occur. However, the functional significance of  these 
modifications remains largely unknown. We have recently 
identified a specific set of  extracellular lectins, galectins 
− 1, -3, -7 and − 8, as novel interacting partners, specifi-
cally binding N-glycans of  FGFs. We demonstrate that dis-
tinct galectins differentially modulate FGF4 signaling and 
FGF4-dependent cellular processes. Moreover, galectins 
multivalency is strictly required for the binding of  FGF4 
N-attached glycans and capturing of  FGF in the extracel-
lular matrix, creating a reservoir of  the growth factor in the 
proximity of  FGFRs. Our data reveal a novel regulatory 
module of  FGF/FGFR signaling regulation, in which the 
information stored in N-glycans of  FGFs is differentially 
deciphered by multivalent galectins and used to fine-tune 
cellular signaling.
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Receptor clustering mechanism is 
employed by galectins to control 
transduction of signals by FGFRs
Dominika Żukowska, Aleksandra Gędaj, 
Natalia Porębska, Łukasz Opaliński 

Faculty of Biotechnology, Department of Protein Engineering, 
University of Wroclaw, Wroclaw, Poland
Dominika Żukowska <dominika.zukowska@uwr.edu.pl>

Fibroblast growth factor receptors (FGFRs) and their ca-
nonical ligands, fibroblast growth factors (FGFs) form 
signaling platforms at the cell surface which are critical for 
the regulation of  cellular processes, such as cell division, 
motility, metabolism and death. FGFRs are N-glycosylated 
at several positions, however the significance of  these mod-
ifications is still mysterious. Galectins are carbohydrate-
binding proteins implicated in immune response, inflamma-
tion, cell division, motility and death. We demonstrated that 
a precise set of  extracellular multivalent lectins, galectins 
-1, -3, -7 and -8, bind N-glycans in D3 domain of  FGFRs 
and adjust FGFR signaling and cell physiology at multiple 
levels. Using engineered galectins with different valency, 
we showed that N-glycosylation-dependent clustering of  
FGFR1 constitutes a mechanism for FGFR1 stimulation 
by galectins. Importantly, the transmission of  signals by 
galectin/FGFR complexes has different consequences for 
the cell physiology, affecting on cell viability and metabolic 
activity. Summarizing, our data identify a novel regulatory 
module in FGFR signaling, where N-glycosylation of  the 
receptor provides the information, that distinct members 
of  the galectin family differentially regulate fine-tune FGF/
FGFR signaling and determine cell performance. 
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Differences in response of 2D and 3D 
breast cancer cultures against modulation 
of estrogen-dependent signal pathways
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Michał Rakowski1 2

1Cytometry Laboratory - Department of Oncobiology and Epigenetics, 
University of Lodz, Lodz, Poland; 2The Bio-Med-Chem Doctoral School 
of the University of Lodz and Lodz Institutes of the Polish Academy of 
Sciences, University of Lodz, Lodz, Poland
Agnieszka Maria Grzelak <agnieszka.grzelak@biol.uni.lodz.pl>

Estrogen-dependent signalling is crucial for homeostasis 
of  the mammary gland epithelium. Studying the mecha-
nism of  estrogen-dependent signalling and its’ disruption 
via estrogen mimetics is still a relevant issue, especially for 
breast cancer etiology. 2D cell cultures does not mimic a 
variety of  interactions between cells, which is present in 
vivo and does not simulate changes in the tumour microen-
vironment due to its metabolic activity. Hence, the optimi-
sation of  3D cell cultures is an important problem in basic 
research focused on breast cancer biology.
Our work aimed to compare the response of  3D and 2D 
cell cultures of  MCF-7 cells against supplementation with 
estrogen and/or cytostatic drugs like Tamoxifen. 3D cul-
tures were prepared using the Hanging Drop Method and 
the supplementation of  medium with methylcellulose. 
We have measured the viability (I) and proliferation (II) 
of  both types of  cultures after incubation with the drug. 
Moreover, screening of  changes in estrogen-dependent 
gene transcription was performed.
Results have shown, that 3D cultures exhibit different re-
sponses against tamoxifen (enhanced resistance to a toxic 
concentration of  the drug and induction of  proliferation). 
Moreover, 3D and 2D cell cultures exhibited different pro-
files of  estrogen-dependent gene expression (both up and 
down-regulation). In summary, our work shows that 2D 
and 3D breast cell cultures exhibit a different both pheno-
type and response to the estrogen signalling.
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The role of N-glycosylation in FGFR1 
trafficking between the plasma 
membrane and the nuclear envelope
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Fibroblast growth factors (FGFs) together with fibroblast 
growth factor receptors (FGFRs) constitute a signaling 
system controlling fundamental cellular processes. The 
abnormal FGFR1 is frequently observed in various can-
cers. FGFR1 is a heavily N-glycosylated receptor tyrosine 
kinase, which apart from the plasma membrane, was also 
found in the nuclear lumen. However, the exact mechanism 
of  FGFR1 nuclear transport is still unknown.
Here we constructed a glycosylation-free (GF) mutant of  
FGFR1, FGFR1.GF, and showed its primary localization 
to the nuclear envelope. We demonstrated that inefficient 
secretion is responsible for FGFR1 accumulation in the nu-
clear envelope. We also generated N-glycosylation mutants 
of  FGFR1 and demonstrated that only the simultaneous 
presence of  N-glycans of  the immunoglobulin-like do-
mains D2 and D3 of  FGFR1 enables the efficient trans-
port of  FGFR1 to the plasma membrane. In addition, we 
observed that FGFR1.GF displays a high level of  autoacti-
vation, which suggests the presence of  nuclear FGF-inde-
pendent signalling. Using mass spectrometry and proximity 
ligation assay we identified novel binding partners of  the 
FGFR1.GF. These data indicate that N-glycosylation of  
FGFR1 has an important role in the regulation of  FGFR1 
kinase activity and trafficking between the nuclear envelope 
and plasma membrane, which impacts the cellular function 
of  the receptor.
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It is postulated that lifestyle can induce unique life-asso-
ciated molecular patterns (LAMPs). The study aimed to 
assess the post-effort transcriptional changes in selected 
genes encoding receptors for chemokines and interleukins 
in young, physically active men to better understand the 
immunomodulatory effect of  physical activity. The partici-
pants aged 16-21 years, performed physical exercise tasks 
of  either a maximal multistage 20 m shuttle-run test or 
a repeated speed ability test. The expression of  selected 
genes encoding receptors for chemokines and interleukins 
in nucleated peripheral blood cells was determined using 
RT-qPCR. Aerobic endurance activity was a positive stimu-
lant that induced increased expression of  CCR1 and CCR2 
genes following lactate recovery, while the maximum ex-
pression of  CCR5 was found immediately post-effort. The 
increase in the expression of  inflammation-related genes 
encoding chemokine receptors triggered by aerobic effort 
strengthens the theory that physical effort induces sterile 
inflammation. Different profiles of  studied chemokine re-
ceptor gene expression induced by short-term anaerobic 
effort suggest that not all types of  physical effort activate 
the same immunological pathways. A significant increase 
in IL17RA gene expression after the beep test confirmed 
the hypothesis that cells expressing this receptor, including 
Th17 lymphocyte subsets, can be involved in the creation 
of  an immune response after endurance efforts.
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Electrotaxis, the directed migration of  cells in an electric 
field (EF), is crucial for wound healing and embryonic de-
velopment. While the precise mechanism of  the EF detec-
tion remains unclear, it is believed that the redistribution 
of  membrane proteins, such as chemoattractant receptors, 
driven by the EF, plays a key role in cell polarization and 
directional migration.
This study regarded the role of  the EGF receptor (EGFR) 
in electrotaxis of  mouse 3T3 fibroblasts. We confirmed 
the cathodal electrotaxis of  cells and its EF strength de-
pendence. Inhibiting EGFR partially disrupted electrotaxis. 
Then we visualized the localization of  EGFR-GFP before 
and after EF exposure. As expected, EGFR accumulated 
on the cathodal side of  the cell. The dynamics of  redistri-
bution was pH dependent, with the highest efficiency in the 
alkaline conditions, while the final fluorescence distribution 
was dependent on the EF intensity. The redistribution of  
EGFR correlated well with the response of  the cell to EF 
application, but not  with the rapid response of  3T3 fibro-
blasts to EF reversal, which was visible in 1-2 min, i.e. when 
the previous receptor polarity was still maintained.
In summary, it was shown, that the mechanism of  EF de-
tection with EGFR redistribution (possibly via electroos-
mosis) is involved in the electrotaxis of  3T3 fibroblasts, but 
cannot explain so quick response to EF reversal.
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Background:. Primary cilia present on epithelial cells 
that line the renal tubules are involved in signal detection 
and transduction. Recently we found downregulation of  
26 cilia-associated genes in clear cell renal cell carcinoma 
(ccRCC), including TRIP11 which emerged as an inhibi-
tor of  cancerous proliferation and viability, and a target of  
miR-155-5p that affected cilium length. Here, we aimed to 
extend our study on the functional significance of  TRIP11 
in ccRCC. Material and method: TRIP11 expressing 
plasmid or empty plasmid (pJAF205) was transfected in 
Caki-1 and 786-O cell lines. Silencing of  TRIP11 was in-
duced using siRNA. TRIP11 overexpression/silencing 
was confirmed using Immunocytochemistry and Western 
blot. Adhesion, migration, and invasion assays were per-
formed to investigate TRIP11 involvement in cancer. Re-
sults: TRIP11 overexpression in metastatic renal cancer 
cells inhibited the adhesion and migration of  ccRCC cells. 
Conclusions: Our current and previous data together in-
dicate that loss of  the TRIP11 cilium regulatory gene in 
renal cancer may lead to enhanced cancerous proliferation, 
migration and adhesion.
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BacSp222 bacteriocin is a 50-amino acid-long peptide pro-
duced by a zoonotic Staphylococcus pseudintermedius 222 strain. 
This molecule is the first known factor that combines the 
features of  bactericidal peptide, virulence factor, and pro-
inflammatory molecule (Wladyka B. et al., 2015, Sci. Rep. 5, 
14569). It kills Gram-positive bacteria, has cytotoxic activi-
ties against eukaryotic cells and stimulates immune cells to 
produce selected cytokines, such as TNF or IL-8, in NF-
ĸB-dependent manner (Śmiałek J. et al., 2022, J. Inflamm. 
Res. 15, 4601-4621). Recently it was demonstrated that 
BacSp222 stimulated NF-ĸB activation in HEK-Blue cells 
overexpressing human toll-like receptors 2 (TLR2) and, 
simultaneously, this phenomenon has not been observed 
in cells overexpressing TLR4 or TLR5. Further studies 
have shown that BacSp222 is specifically recognized by the 
TLR2/TLR6 heterodimer. Stimulation of  the TLR2/TLR6 
heterodimer by BacSp222 was inhibited with the TLR2-
specific antagonists, that reduced activation of  NF-ĸB 
signaling in BacSp222-stimulated HEK-Blue TLR2/TLR6 
cells, as well as reduced TNF release by BacSp222-treated 
RAW 264.7 and P388.D1 cells (Śmiałek-Bartyzel J. et al., 
2023, Inflamm. Res. 72, 915-928). The presented results are 
the first report demonstrating that the eukaryotic receptor 
from the pattern recognition receptors (PPR) family can be 
responsible for recognizing bacteriocin molecule. 
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Dicer ribonucleases play a pivotal role in the biogenesis of  
small regulatory RNAs by processing long double-stranded 
RNAs (dsRNAs) and single-stranded hairpin RNA precur-
sors (pre-miRNAs) into small interfering RNAs and mi-
croRNAs (miRNAs), respectively. Human Dicer (hDicer) 
is a multidomain enzyme comprising a putative helicase 
domain, a DUF283 domain, platform, a PAZ domain, a 
connector helix, two RNase III domains (RNase IIIa and 
RNase IIIb) and a dsRNA-binding domain (dsRBD). In 
all vertebrates, only one gene encoding the Dicer protein 
has been identified. The hDicer-coding gene is named: 
DICER1. From DICER1 gene, multiple Dicer transcript 
variants can be produced as a result of  the initiation of  
transcription from alternative promoters and alternative 
splicing. Our studies focus on the variant named Dicer1e, 
that is generated through alternative splicing. The Dicer1e 
protein product has a unique N-terminus, and comprises 
only the two RNase III domains and dsRBD. Dicer1e is 
expressed both in healthy and tumor cells. Thus far, the 
biochemical activity of  the Dicer1e protein has not been 
investigated. Using the in vitro cleavage assay, we demon-
strated that the Dicer1e protein cannot cleave pre-miRNAs 
and dsRNAs. Instead, it could hydrolyze miRNA-size sub-
strates, suggesting that this variant can be involved in RNA 
turnover in the cell. These results were also supported by 
the experiments carried out on human cells overexpressing 
the Dicer1e variant.
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Metastases cause most deaths related to breast cancer, so 
it is important to understand better the molecular mecha-
nisms underlying their occurrence. Despite the name, hy-
poxia-inducible factors (HIFs) transcriptional activity is not 
limited to insufficient oxygenation. Their activity is believed 
to enhance malignant features, including invasive potential. 
Most studies concerning the HIFs are focused on the HIF1 
isoform and are performed on cells grown in excess of  glu-
cose and glutamine. The study aimed to investigate various 
conditions and distinguish between the roles of  HIF1 and 
HIF2 isoforms and how they affect the invasive potential 
of  breast cancer, as nutrient availability might present an 
essential regulator of  hypoxia-inducible factors. The analy-
sis of  invasion and migration was based on different breast 
cancer cell lines cultured in various nutrient availability. 
Because co-occurring metabolic diseases might result in 
developing a more aggressive phenotype of  breast cancer, 
the study included an analysis of  clinical samples. Samples 
were analyzed regarding HIF and HIF2 isoform levels and 
their correlation with characteristics such as metastases and 
diabetes occurrence. The results showed different tenden-
cies between HIF1 and HIF2 isoforms concerning diver-
gent nutrient availability and metastases statuses, as well as 
distinct effects of  both isoforms on the invasive potential 
of  breast cancer.
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BRAFV600E kinase inhibition with PLX4720
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The proto-oncogene serine-threonine kinase BRAF plays 
an important role in cell proliferation, differentiation, and 
maturation by activating the MAPK (mitogen-activated 
protein kinase) signaling pathway. A missense mutation 
in Braf gene (BrafV600E) is present in several human can-
cers such as melanoma, lung cancer and liver cancer. Ve-
murafenib, is a BRAFV600E kinase-targeting drug used as a 
treatment strategy for melanoma. However, most patients 
treated with Vemurafenib develop resistance due to not 
fully elucidated mechanisms. We found that PLX4720 (an 
inhibitor of  BRAFV600E) treatment increased expression of  
TGF-β2 gene in melanoma and liver cancer cell lines.
To elucidate the mechanisms, we hypothesized that Ret-
inoblastoma 1 (Rb1) tumor suppressor protein, which is 
inactivated by MAPK and has been implicated in inducing 
TGF-β2 gene expression, may be at play. We found, that 
Rb1 protein levels were reduced, whereas mRNA levels 
were unchanged after BRAFV600E activity with PLX4720. 
As expected, phosphoERK levels were also reduced. Simi-
lar effect of  reduced Rb1 protein level was observed after 
blocking Cyclin-dependent Kinases (which are downstream 
of  MAPK and phosphorylate Rb1). Moreover, in cells with 
a stable knockdown of  Rb1, TGF-β2 expression was still 
induced by PLX4720 treatment.
Taken together, our data indicate, that Rb1 is unlikely to be 
responsible for the increased expression of  TGF-β2 after 
BRAFV600E kinase inhibition with PLX4720.
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The Regnase/ZC3H12/MCPIP family of  proteins con-
sists of  4 members, called Regnase1-4/ZC3H12A-D/MC-
PIP1-4. All of  them possess a highly conservative NYN/
PIN and a CCCH zinc finger domains involved in the con-
trol of  transcripts turnover. Regnase-2/ZC3H12B/MC-
PIP2 is highly expressed in the brain. During glioblastoma 
progression its level is reduced which correlates with poor 
patient prognosis.
In this study, we focused on the influence of  Regnase-2 
(Reg-2) on the level of  metalloproteinase 2 (MMP2) in 
U251-MG human astrocytoma cell line. MMPs play an im-
portant role in tumor progression due to their ability to 
degrade the extracellular matrix. Our results indicate that 
Reg-2 overexpression leads to MMP2 mRNA and protein 
level decrease. By gelatin zymography, we also showed a de-
crease in the MMP2 activity in cells overexpressing Reg-2. 
This effect is reflected in the reduced ability of  astrocytoma 
cells to migrate. In samples of  glioblastoma from patients 
low level of  Reg-2 correlates with high level of  MMP2 tran-
scripts.  Our results indicate the involvement of  Reg-2 in 
the regulation of  metastatic properties of  glioblastoma 
cells.
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Regnase-2/ZC3H12B is a member of  the ZC3H12 fam-
ily of  proteins involved in the regulation of  inflammation 
through the degradation of  proinflammatory transcripts 
such as IL-1β and IL-6. Endonucleolytic activity relies on 
the conservative NYN/PIN domain. Reg-2 is highly ex-
pressed in the brain, but its expression is reduced during 
glioblastoma progression and neuroinflammation. We have 
employed human glioblastoma cell line U87-MG to study 
the influence of  Reg-2 on glioblastoma cell proliferation. 
Cell proliferation assay and cell counting experiments re-
vealed that cells with overexpression of  Reg-2 proliferate 
much slower than control cells. Propidium iodide staining 
and cytometric analysis showed that cells overexpressing 
Reg-2 are arrested in the G1 phase of  the cell cycle. This 
phenomenon is NYN/PIN-dependent since  much weaker 
effect was observed for the RNAse-inactive mutant. We 
demonstrated that overexpression of  Reg-2 causes a de-
crease in the level of  transcripts involved in the cell pro-
liferation and cell cycle, namely: Cyclin E1, E2, B1, B2, 
A2, D1, PLK1, AURKA, and CDK1. Some of  the results 
were also verified at the protein level. Interestingly part of  
the targets, were regulated in an NYN/PIN-independent 
manner. The results indicate that Reg-2 is a strong negative 
regulator of  cell proliferation.
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In recent years, CRISPR interference (CRISPRi) technolo-
gy of  gene silencing has emerged as a promising alternative 
to RNA interference (RNAi) surpassing the latter in terms 
of  efficiency and accuracy. Here, we describe the construc-
tion of  a set of  transposon vectors suitable for constitutive 
or tetracycline (doxycycline)-inducible silencing of  genes 
of  interest via CRISPRi method and conferring three dif-
ferent antibiotic resistances, using vectors available via Ad-
dgene repository. We have analyzed the performance of  
the new vectors in the silencing of  mouse Adam10 and hu-
man lncRNA, NORAD. The empty vector variants can be 
used to efficiently silence any genes of  interest.
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Stress granules (SGs) are dynamic cytoplasmic complexes 
that contain RNA-binding proteins, transcripts, and trans-
lation initiation factors. They are an example of  mem-
brane-less organelles (MLOs), i.e. separate intracellular 
compartments that are not surrounded by a lipid bilayer. 
SGs arise in response to blocked translation initiation. SGs 
are thought to sequester mRNA during stress to preserve 
the transcriptome, allowing translation to resume once the 
stress conditions are over. Here, we present the develop-
ment and optimization of  a novel platform for the imag-
ing and analysis of  SGs in eukaryotic cells. The presented 
system is based on a set of  newly generated and validated 
Sleeping Beauty transposon vectors allowing for constitutive, 
low-level expression of  two well-established fluorescently 
labeled markers of  SGs, namely G3BP1 and eIF3η. Both 
markers are available in fusions with three different, bright, 
photostable, and monomeric fluorescent proteins (green - 
Clover, red - mScarlet or near-infrared - miRFP670) and 
antibiotic resistances suitable for generation of  stably 
transfected cell lines expressing one or two color markers 
simultaneously. We have analyzed and compared the per-
formance of  the generated vectors in both fixed and living 
cells.

Acknowledgements
This work was funded by the National Science Centre, Poland, SONA-
TA-16 funding scheme, project number UMO-2020/39/D/NZ3/02328.



  Session 8: Signaling pathways and cellular regulation 55

September 13th–16st 2023

P.08.21

The use of a supramolecular carrier 
with a tyrosine kinase inhibitor 
(nilotinib) in targeted anticancer 
therapy of bladder cancer
Malgorzata Lasota1,2, Anna Misterka1,2, Daniel Jankowski2, 
Marta Kaczor-Kaminska1, Leszek Konieczny1

1Chair of Medical Biochemistry, Jagiellonian University Medical 
College, Cracow, Poland; 2SSG of Targeted Therapy and Supramolecular 
Systems, Jagiellonian University Medical College, Cracow, Poland
Malgorzata Lasota <malgorzata.lasota@uj.edu.pl>

As research shows, increased activation of  receptor tyros-
ine kinases (PDGFR, c-KIT) and the intracellular transmis-
sion pathway PI3K/AKT/mTOR may play an important 
role in the development of  bladder cancer. For these rea-
sons, tyrosine kinase inhibitors (e.g. nilotinib) are one of  
the most advanced examples of  personalized medicine. 
However, even this therapeutic approach can prove insuffi-
cient and have adverse effects on healthy tissues. Therefore, 
great interest in target drug delivery is aroused by carriers 
with supramolecular structure, which are formed by self-
association.
The aim of  the study was to investigate the importance 
of  c-KIT expression in bladder cancer, together with the 
in vitro evaluation of  the effect of  the drug alone and the 
drug in a complex with a carrier on bladder cancer cells.
The optimal carrier-drug molar ratio was determined, and 
a preliminary evaluation of  complex formation was made. 
The experiments revealed that the investigated compounds 
inhibited the proliferation of  bladder cancer cells. FACS 
analysis independently showed that tested compounds in-
duced apoptosis.
Supramolecular systems can provide targeted delivery of  
therapeutic agents and may be used in the future in targeted 
anticancer therapy.
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Our research explores the complex dynamics of  the heat 
shock response, explicitly focusing on the role of  the nu-
cleolus - a unique nuclear biomolecular condensate rec-
ognized as a refuge for damaged proteins, aiding in their 
post-stress refolding. Central to our study is ubiquitin li-
gase CHIP, which moderates the cellular balance of  pro-
tein folding and degradation in tandem with chaperones. 
We uncovered the nuanced relationship between CHIP, 
HSP70, and nucleophosmin (NPM1) in maintaining nucle-
olar proteostasis. Following heat shock, CHIP translocates 
to the nucleoli, remaining operative within its granular por-
tion to fortify the NPM1 and HSP70 complex. However, 
excessive CHIP, much like HSP70 inhibition, impacts the 
availability of  NPM1 and HSP70 to misfolded proteins, 
subsequently obstructing their elimination. Moreover, we 
found that CHIP depletion can reshape nucleoli morphol-
ogy, obstructing post-stress ribosome formation. Our find-
ings elucidate a new mechanism where CHIP balances nu-
cleolar proteostasis capacity and ribosome assembly. This 
process, steered by CHIP regulated expression, advances 
our understanding of  cellular stress responses.
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The nucleotide receptors, responding to extracellular nucle-
otides constitute an important class of  cell surface recep-
tors capable of  evoking cytoplasmic signals. Extracellular 
nucleotides are critical but often neglected signal transmit-
ters within the brain and the central nervous system. There 
are two major sources of  extracellular nucleotides. The first 
is the activity of  neurons, signaling stimulation to the as-
trocyte syncytium, and the second is a leak of  nucleotides 
from the cytoplasm of  injured cells. The signal coming 
from dying tumor cells activates microglia and initiates an 
in-brain form of  the inflammatory response. Glioma cells 
are submitted to nucleotide gradients originating from ac-
tive regions of  the brain and later strong nucleotide signal 
originated by necrotic tissue resulting from the developing 
tumor. Gliomas are particular tumors, they are developing 
in the central nervous system, isolated behind the blood-
brain barrier. Most tumors spread using circulation to form 
distant metastases, and gliomas separated from the circula-
tion spread using cell motility and motile properties of  cells 
are here especially important. The present study shows the 
effect of  siRNA inhibition of  the P2Y2 receptor on the 
motility of  glial cells. We show that inhibition of  the P2Y2 
receptor statistically reduces the directionality and speed of  
C6 rat glioma cells while not influencing cell adhesion.
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Tx shows a substantial single-agent activity in metastatic 
breast cancer, but the main problem with its use is the 
development of  resistance. One of  the strategies used 
to prevent the emergence of  drug resistance is combina-
tion treatment, involving at least two drugs. The aim of  
this study was to assess if  a new uracil analog, 3-p-bromo-
phenyl-1-ethyl-5-methylidenedihydrouracil (U-359) can 
prevent the development of  Tx resistance in breast cancer 
cells. Tx co-administered with U-359 inhibited prolifera-
tion of  MCF-7 cells while the level of  ATPase drastically 
decreased, compared with effects produced by Tx alone. 
The apoptosis process was induced through the mitochon-
drial pathway. The obtained results have shown that U-359 
produced a synergistic effect with Tx probably by reduc-
ing Tx resistance in MCF-7 cells. To elucidate the possible 
mechanism of  resistance, expression of  tubulin III (TUBI-
II), responsible for microtubule stabilization and tau and 
Nlp proteins, responsible for microtubule dynamics, was 
assessed. The obtained results indicated that Tx+U-359 de-
creased the level of  Nlp and TUBIII almost completely, as 
compared with the effect produced by Tx alone. This data 
suggest that analog U-359 shows significant synergistic ef-
fect in combination with Tx and can prevent the develop-
ment of  Tx resistance in MCF-7 cells causing alterations in 
microtubule dynamics and changes in microtubules’ stabi-
lization.
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