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Different levels of let-7d in the head and neck cancers: TCGA data analysis
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Introduction: Let-7d is usually described as a tumor sup-
pressor and regulates genes associated with EMT, cancer stem
cells, metastases, cell cycle and drug response and irradiation.
In the previous study, we indicated that the different let-7d
expression levels have different effects on the cell phenotype
and the response to chemical exposure and radiation of the in
vitro model. Our observations have shown that depending on
the level of expression, let-7d may behave like a suppressor
or oncogene. In this study, we used TCGA data from head and
neck cancer (HNSCC) to analyze the effect of different let-7d
levels on the clinical-pathological parameters of patients and
the expression of selected genes.

Material and methods: Gene expression levels and clini-
cal data of 383 HNSCC samples from TCGA project were ob-
tained from available data bases. The let-7d expression level
was checked depending on the clinical-pathological parame-
ters. For analysis, the patient groups were divided based on
the let-7d expression quartile. The disease-free survival (DFS)
and overall survival (OS) were then checked, as well as the ex-
pression of EMT-related genes, cancer stem cells, metastases,
cell cycle and drug response and irradiation, and compared
between groups of patients.

Results: TCGA data analysis shown significant over-expres-
sion of let-7d in HNSCC compared to normal samples and ROC
analysis shown high discrimination ability of cancer samples
based on let-7d expression (Area 0.7303, p < 0.0001). No signif-
icant differences between expression levels of let-7d and per-
sonal gender, age, cancer stage, T-stage were observed. How-
ever, the expression level of let-7d depended on the neoplasm
histological grade, N-stage, angiolymphatic invasion, HPV
status and alcohol consumption. Analysis of patients groups
showed significant longer overall survival between patients
with the lower and middle level of let-7d expression (< 25 vs.
50-75 quartile; p = 0.0428). The analysis of genes connected
with EMT, cancer stem cells, metastasis, cell cycle and response
to drugs and irradiation reveled distinct phenotype of analyzed
groups.

Conclusions: TCGA data analysis confirmed our previously
observation. let-7d is frequently up-regulated in HNSCC. More-
over, different levels of let-7d influences in different way and
creates unique cell phenotype, which influences on course of
disease.

Key words: let-7d, HNSCC, TCGA, biomarker.

This work was supported by Greater Poland Cancer Centre
grant No.: 3/2016 (128).
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Hippo pathway protein LATS1 has an impact on paclitaxel response in melanoma

cell lines
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Introduction: Melanoma is an extremely aggressive type
of skin cancer, highly resistant to common therapies. There
are several pathways engaged in melanoma development
and progression. One of them is the Hippo signaling path-
way responsible for organ size control, cell proliferation and
apoptosis. Some of its proteins are believed to act as tumor
suppressors, including one of the Hippo core kinases — LATS1
(large tumor suppressor kinase 1). LATS1 has an influence on
progression and response to therapies of different types of
cancer. However, it’s significance in melanoma biology re-
mains to be discovered.

Aim of the study: Analysis of response to paclitaxel in
5 different melanoma cell lines after LATS1 silencing.

Material and methods: Human melanoma cell lines: WM-
115, WM-266, Mich2, SK-MEL28, MeWo, were transduced with
lentiviral vectors expressing shRNAs in order to knock down
LATSI gene. After verification of transduction efficiency and
the level of LATS1 silencing, cells were treated with four dif-

ferent paclitaxel concentrations: 5 ug/ml, 10 pg/ml, 25 pg/ml
and 50 pg/ml for 48 hour followed by MTT analysis of pacli-
taxel cytotoxicity.

Results: Silencing of LATS1 gene in 5 different human mel-
anoma cell lines affected response to paclitaxel, as measured
with MTT assay. Cells treated with shLATS1 were more sen-
sitive to paclitaxel in comparison to contol cells. The level of
paclitaxel response was specific to each cell type.

Conclusions: Our preliminary study showed that the core
Hippo pathway kinase - LATS1 has a potential role in response
to a chemotherapy in vitro. Our present data confirmed that
modifications of LATS1 expression might have an implication
in cancer treatment using paclitaxel and might help to im-
prove effectiveness of chemotherapy.

Key words: melanoma, hippo pathway, LATSI, paclitaxel.

This work was supported by NCN grant, OPUS 8 2014/15/B/
NZ5/03563.
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Overcoming RT-PCR inhibition caused by high melanin content in melanoma

tumor samples
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Melanin is a potent inhibitor of both PCR and reverse tran-
scription PCR (RT-PCR) reactions. It co-precipitates with RNA
in standard nucleic acid preparations resulting in high con-
tamination of RNA samples derived from melanin-rich mel-
anomas. This in turn yields low levels of cDNA synthetized in
RT-PCR reaction and low levels or no product in PCR as the
melanin binds to the thermostable polymerase.

Various methods have been employed to counter this ef-
fect. Here we compare the efficacy of different RNA extraction
protocols, and melanin removal methods to select the one
most suitable for downstream qPCR applications.

Conclusions: Standard fenol-chloroform-based and col-
umn-based methods of RNA extractions both result in high
melanin contamination. Addition of BSA to either RT-PCR or
gPCR only slightly diminishes the effects of melanin inhibi-
tion. Further purification of RNA samples by CTAB-Urea pro-
tocolis essential for successful RT-PCR and qPCR applications.

Key words: melanoma, melanin, PCR inhibitors.

This work was part of the research project no. 2014/15/B/
NZ5/03563 funded by the National Science Center.
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Cancer-associated KRAB-ZNF expression correlates with multiple
clinicopathological features in breast and lung cancers
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Epigenetic alterations are frequent drivers in carcinogene-
sis, however, the exact molecular mechanisms behind these
events are still poorly characterized. KRAB-ZNFs genes bind to
DNA and act as epigenetic repressors mediating local depo-
sition of heterochromatin marks. However, due to the high
complexity of this large family genes, that comprises >800
transcripts including splicing variants and pseudogenes, the
function of the majority of KRAB-ZNFs remains unknown.
So far, only few KRAB-ZNF genes have been linked to the tu-
mor. Thus, to provide a better description of their potential
involvement in tumor biology, we aimed to explore KRAB-ZNF
landscape in a pan-cancer setting. Our initial study allowed
identification of a small cluster of KRAB-ZNF genes that are
commonly overexpressed in multiple cancer types. In the
next steps, we narrowed down our analysis to the two most
common tumor types, namely breast and lung cancers, and
probed the clinical significance of KRAB-ZNF expression using
TCGA data and an independent panel of tumor tissues. We
found that in both tumor types, KRAB-ZNF expression asso-

ciates with tumor histology, molecular subtypes, and patient
survival. Additionally, in lung cancer, the expression of some
KRAB-ZNFs correlated with gender and smoking history. Fur-
thermore, we took advantage of the publically available DNA
binding data for ~250 KRAB-ZNF factors. In-depth analysis
of the binding sites of the cancer-associated KRAB-ZNFs re-
vealed that these factors might bind close to the transcrip-
tion start sites of many genes, as well as to the transposable
elements. Gene ontology analysis showed that the genes
targeted by cancer-associated KRAB-ZNFs participate in pro-
liferation promoting pathways, adhesion, motility, and devel-
opmental processes. This indicates that KRAB-ZNFs may play
a role in tumor growth, invasiveness and stem cell potential.
Altogether, our data suggest that these KRAB-ZNFs may have
a crucial role during carcinogenesis and as such may be po-
tentially utilized in cancer management as biomarkers or
therapeutic target.

Key words: KRAB-ZNFs, TCGA pan-cancer analysis, breast
cancer, lung cancer.
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IncRNA expression in melanoma cell lines after vemurafenib exposure

and irradiation
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Introduction: Long noncoding RNAs (IncRNAs) are the
large family of non coding protein molecules, that are more
than 200 nucleotides long. Many of IncRNAs are dysregulated
in different types of cancer and act as oncogenes or tumor
supressors. It was indicated, that some of them have pivot-
al role in the regulation and progression of melanoma skin
cancer. Despite the great progression in the treatment strate-
gies such as immuno- and targeted therapy, melanoma is still
one of the most deadly diseases and causes 80% of deaths
among all skin cancers. Probably, the implication of IncRNAs
into diagnostic as well as treatment strategies may be ben-
eficial for melanoma patients. In this study we analyzed the
possible role of INcRNAs in response of melanoma cell lines to
vemurafenib exposure and irradiation.

Material and methods: The different melanoma cell lines:
SKMEL28, MeWo, WM115 and WM266 were exposed to vemu-
rafenib (Zelboraf®) and irradiated using different doses (5, 10
and 20 Gy) by Gammacell 1000. Total RNA was isolated from
the cell lines 24 hours after exposure and expression of 96
IncRNA was measured using gRT-PCR and compared to the
control cell lines. Next, the available data bases were used to
check predicted IncRNA targets and their role in melanoma.

Results: Many changes of IncRNA expression after vemu-
rafenib and irradiation compared to controls were observed.
The IncRNA expression depended on the type of drug as well
as dose of irradiation. Moreover, we observed differences in
IncRNA expression depending on BRAF status - the level of
PVT1 IncRNA was lower in BRAF positive cell lines than in neg-
ative one. The changed IncRNAs are involved in important cel-
lular processes and are connected with patients’ clinical and
pathological parameters.

Conclusions: Our results show that IncRNAs are dysregu-
lated after vemurafenib exposure and irradiation and give an
opportunity to discuss about their role in resistance to ther-
apy. We speculate that knowledge about IncRNA could help
to improve therapies, that currently do not provide high suc-
cessful rate.

Key words: human melanoma, radiotherapy, chemother-

apy.

This work was supported by Greater Poland Cancer Centre
(13/2016 (128)) and by the National Science Centre, Poland,
(2016/21/B/NZ7/01773).
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Melanoma antigen-specific CD8 cells in healthy donors and melanoma patients
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Introduction: For detecting any of the predictable con-
sequences of immune therapies, it is critical to understand
the baseline: the activation state of MA-specific CD8 cells
in healthy human donors and melanoma patients. Naive tu-
mor antigen-specific CD8 cells occur in very low frequency in
blood and do not secrete IFNy or Granzyme B (GzB). Effector
CDS8 cells, capable of cytolysis, secrete GzB in addition to IFNy,
and due to clonal expansion occur with increased frequency
in blood. Resting CD8 memory cells secrete IFNy but not GzB
also occurring in increased frequency in blood. Such resting
memory cells will re-express GzB within several days upon an-
tigen re-encounter, converting into effector CD8 cells.

Material and methods: Using this basic features of CD8
cell biology, we performed IFNy and GzB Single-color enzy-
matic ELISPOT assays to measure the frequency of melano-
ma antigen-specific CD8 cells secreting these analytes 24 h
and 72 h after antigen stimulation. Five melanoma antigen
peptide pools were tested on PBMC of healthy donors and
untreated melanoma patients. For establishing the type of re-

sponse, CD4+ or CD8+ T cells were depleted from the general
population of PBMC using a magnetic bead positive selection
kit.

Results: Of the above melanoma antigens only Tyr trig-
gered relatively high frequency (~1/1000) CD8 cells at 24h
ex vivo. At this time point, these CD8 cells did not produce
GzB yet. However, they engaged in GzB production by 72 h
after antigen stimulation. Therefore, Tyr-specific CD8 cells in
healthy controls are clonally expanded resting memory cells
(IFNg+/GzB-) that can be reactivated to become effector cells
(IFNg+/GzB+) within 72 h.

Conclusions: These MA-specific CD8 cells are resting
memory cells at isolation with cytolytic potential. They can be
reactivated by antigen within 72h to express and secrete GzB,
that is, to convert into cytolytic CD8 effector cells.

Key words: CD8 cells, melanoma antigens, ELISPOT.

This study was supported by The National Centre for Re-
search and Development (Warsaw), project Innomed.
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The CBA analysis of the conditioned media indicated that

Analysis of the polarization of macrophages in the microenvironment
of three-dimensional (3D) model of breast cancer
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ment has led to an intensive investigation of the develop-
ment of in vitro model, which reflect the interaction of cancer
cells with neighboring cells and the extracellular matrix. We
developed a 3D model of breast cancer, which includes the
spatial growth and heterogeneity; it consists of a co-culture
of cancer cells and fibroblast on a natural silk scaffold. For
further evaluation of this model, we analyzed its influence on
a macrophage phenotype.

The aim of the study was the analysis of the polarization of
macrophages in the microenvironment of three-dimensional
(3D) model of breast cancer.

To generate a 3D breast cancer model the cell lines: EMT6
—murine breast cancer cells, and NIH3T3 — murine fibroblasts
were seeded at a ratio of 1: 9 respectively, on the silk scaffolds
and co-cultured for 7 days. The murine macrophages (J774 cell
line) were activated by conditioned medium collected from
the 3D breast cancer model or the 3D monoculture of EMT6
or NIH3T3. The cytokines content in the conditioned medi-
um was analyzed by Cytometric Bead Array (CBA) assay. The
phenotype of J774 cells was examined by flow cytometry. The
activity of nitric oxide synthase (NOS) and arginase (ARG) was
determined by colorimetric assays.

3D co-culture of EMT6:NIH3T3 secreted higher amount of TNF
and IL-10 than a 3D monoculture of EMT6 and NIH3T3 cells.
The IL-12 and INF- were below the detection level for all 3D
cells cultures. Macrophages activated by 3D breast cancer
model and 3D monoculture of cancer cells showed increased
expression of CD301a and MSR-1 than the negative control
macrophages (CN). The decreased expression of MHC class
[l molecules IA/IE was observed for the J774 cells incubated
with medium from 3D breast cancer model than in the CN.
The activity of ARG was the highest for J774 cells activated
with conditioned medium derived from a 3D model of breast
cancer compared with macrophages treated with medium
from the 3D monoculture of EMT6 or NIH3T3.The activity of
NOS had the lowest level in the J774 macrophages activated
by factors present in the 3D cancer model in comparison with
CN.

The analyzes indicated that macrophages activated by 3D
breast cancer model showed a phenotype characteristic for
the M2 subtype. The 3D model of breast cancer is a promising
tool to study macrophage - cancer reciprocal interactions.

Key words: breast cancer, cancer microenvironment, tu-
mor-associated macrophages, 3D cancer model.
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Expression and role of let-7d and miR-205 in head and neck cancers patients
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Introduction: Head and neck squamous carcinoma (HN-
SCQ) is one of the most invasive types of cancer with high
mortality. Previous study indicated, that low level of let-7d
and miR-205 in HNSCC patients is correlated with worse sur-
vival factor. However, the mechanism of their common action
remains unclear. Let-7d and miR-205 are described as tumor
suppressors and regulators of epithelial-to-mesenchymal
transition (EMT). It still unclear whether let-7d and miR-205
together influence on cancer cells in specific way.

Aim of the study: Analysis of let-7d and miR-205 in HN-
SCC patients.

Material and methods: The TCGA expression data of
let-7d and miR-205, their targets as well as clinical data was
downloaded from cBioPortal and from the starBase v2.0 for
307 patients. The expression level of let-7d and miR-205 was
checked regarding to clinical-pathological parameters. Next,
the let-7d and miR-205 high and low expressed groups, dis-
ease free survival (DFS) and overall survival (OS) as well as
expression of genes connected with EMT, cancer stem cells,
metastasis, cell cycle and response to drugs and irradiation
were checked.

Results: let-7d and miR-205 are frequently up-regulated in
HNSCC compared to normal samples and ROC analysis shows
high discrimination ability (area 0.7369 and 0.7739, respec-

tively; p < 0.0001). The differences between expression levels
of let-7d or miR-205 and grade, N-stage, angiolymphatic and
perineural invasion as well as alcohol consumption were indi-
cated. No differences were observed in the case of the tumor
localization, gender nor age of patients. Patients with lower
level of let-7d and higher level of miR-205 have significant-
ly better OS (p = 0.0325) than patients with higher level of
let-7d and lower level of miR-205. Moreover, in the group of
patients with lower level of let-7d and higher level of miR-205,
lower percentage of more advanced cancers was observed.
The analysis of genes connected with EMT, cancer stem cells,
metastasis, cell cycle and response to drugs and irradiation
revealed distinct phenotype of analyzed groups.

Conclusions: Our results show, that the down-regulation
of let-7d and over-expression of miR-205 create unique cell
phenotype with different behavior compared to cells with
up-regulated let-7d and down-regulated miR-205. We con-
cluded, that let-7d and miR-205 seem to be good candidates
as new biomarkers for HNSCC.

Key words: let-7d, miR-205, HNSCC, TCGA, biomarker.

This work was supported by Greater Poland Cancer grant
No.: 24/2016 (139).
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Introduction: Head and neck squamous cell carcinoma
(HNSCC) is the sixth most common cause of cancer mortality
in the world. Some progress has been made in the therapy of
HNSCC, but patients outcome remains unsatisfactory. Recent
studies have shown that different types of long non-coding
RNAs (IncRNAs) are dysregulated in HNSCC and are connect-
ed with many cellular processes. In this study, changes of In-
cRNA expression in HNSCC cell lines after chemo- and radio-
therapy were checked and discussed as potential biomarker.

Material and methods: SCC-40, SCC-25, FaDu and Cal27
cell lines were treated with doxorubicin and cisplatin drugs
and irradiated using different doses by Gammacell 1000. To-
tal RNA was isolated from the cell lines 24 hours after expo-
sure and expression of 96 IncRNA was measured using qRT-
PCR and compared to the control cell lines. Next, the available

data bases were used to check predicted IncRNA targets and
their role in HNSCC.

Results: Many changes of [IncRNA expression after chemo-
exposure and irradiation compared to controls were ob-
served. The IncRNA expression depended on the type of drug
as well as dose of irradiation. It was indicated, that HOTAIR,
PTENP1, HAR1A, HARIB and Zfhx2as IncRNAs were signifi-
cantly changed in all analyzed cell lines after irradiation. The
predicted targets of these IncRNAs are involved in important
cellular processes and are connected with patients’ clinical
and pathological parameters.

Conclusions: Our results underline important role of In-
cRNAs in response to chemotherapeutic drugs and irradia-
tion. Probably IncRNAs could be used as biomarker to improve
already existing therapies.

Key words: INncRNA, radiation, chemotherapy.
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Introduction: In patients with lung cancer anemia is com-
mon symptom and usually consist of both components: treat-
ment related anemia and anemia of chronic disease. The dis-
parity between production and elimination of erythrocytes is
a direct reason of anemia which is characterized by low levels
of circulating red blood cells and hemoglobin, reduced num-
ber of reticulocytes (Ret), inadequate secretion of erythropoi-
etin (Epo) and disturbances in iron metabolism. Although the
thorough mechanisms of anemia of chronic disease is not
fully understood, it causes tissue hypoxia that increases resis-
tance to radiotherapy.

The aim of this study was to assess the clinical utility
parameters of the erythrocytic system: reticulocytes (Ret),
immature reticulocyte fraction (IRF), reticulocyte hemoglobin
content (Ret-He), and the concentration of Epo as a marker
of tumor hypoxia.

Material and methods: The study was performed at Cen-
ter of Oncology, Gliwice Branch. Hundred twenty nine pa-
tients qualified to radiotherapy alone (42) or combined with
chemotherapy (75) or chemotherapy alone (12) due to non-
small cell lung cancer were involved into the study. Clinical

stages (CTNM) were as follow: stage IA—3%, IB—3%, IIA—3%,
1B — 4%, A =37%, IlIB—-35% and IV —15%. The median age
was 64 years (range: 41 to 70 years). Epo and parameters of
the red blood cell system were estimated in serum or blood
before treatment.

Results: Strong negative correlation has been found be-
tween initial anemia (Hb < 12 g/ml) and Epo (p = 0.0001), Ret
(p = 0.003), IRF (p = 0.001), Ret-He (p = 0.001). Significantly
longer overall survival (OS) was found for patients with lower
Epo (p = 0.01) and IFR (p = 0.001).

Conclusions: In patients with non-small cell lung cancer,
before treatment anemia has the nature of chronic disease
which stimulates erythropoiesis. Ret, IFR and Ret-He may indi-
cate increased and ineffective erythropoiesis. Initial high Epo
levels and high IFR correlate with increased risk of death.

Key words: lung cancer, Epo.

This study/work was supported/partially supported by the
National Science Centre, Poland (NCN), grant no. 2012/05/B/
NZ5/01905 to D.B.
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Molecular mechanism of immune cell activation by therapeutic melanoma vaccine
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Melanoma (MM) is a heterogenous disease that belongs
to the most invasive human malignancy with rapidly rising in-
cidence. Recently, significant progress in the development of
novel therapeutic modalities of advanced MM was observed.
However, not all patients benefit from the therapy. Accord-
ingly, markers for treatment personalization are required to
increase the effectiveness. Progress and better understand-
ing of immunotherapeutic approaches brought hope to cure
MM We have developed therapeutic gene modified allogenic
MM vaccine (AGI-101H) that has been tested since 1997 and
resulted in a long-term survival of a substantial fraction of
immunized patients.

Our goal is to understand the molecular mechanisms of
immune cells that determine response to the AGI-101H treat-
ment. Accordingly, T lymphocyte mRNA expression profiling
of long-term surviving patients was carried out. Briefly, PB-
MCs were isolated from immunized patients (n = 18), from
untreated MM patients (n = 13) and healthy controls (n = 8).
Untouched T lymphocytes were separated with magnetic
beads and total RNA was isolated. The quality and quantity
of RNA was verified, and the transcriptome profiling was per-
formed with Affymetrix HG U219 microarray (19285 markers).
Differential gene expression (DGE) analysis between groups

was conducted and validated with RT-gPCR and FACS. The
transcriptomic results were further analyzed with Gene Set
Enrichment Analysis (GSEA) tool.

DGE analyses comparing AGI-101H vaccinated (AV) and
non-immunized (C) patients revealed 538 differentially ex-
pressed genes (DEGs), with 373 downregulated and 165 up-
regulated in AV (adj p-val < 0.05). Among these 538 markers,
the expression of 14 (with |log2FC| > 1) is now being validated
with RT-gPCR and FACS. Also, GSEA analysis revealed signif-
icant enrichment of “TNFa_signaling_via_NFkB”, “TGFb_sig-
naling” and “G2/M_checkpoint” hallmark processes (MSigDB
Hallmark gene sets) in AGI-101H vaccinated patients, that
confirms significant activation of anti-tumor response and
indicates activation of T cell differentiation into functionally
distinct lineages.

Transcriptome profiling of T lymphocytes in long-term sur-
viving MM patients immunized with AGI-101H vaccine may
help in understanding the molecular mechanism of activation
of immune cells by AGI-101H vaccine and characterize the fea-
tures of immune cells that determine the clinical response to
the treatment.

Key words: human melanoma, cell vaccine, AGI-101H, hy-
per IL-6.
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Exosomes - tiny particles with great possibilities. Purification methods

Katarzyna Kluszczyriska, Markus Duechler
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Exosomes are nano-sized vesicles, of endosomal origin
realeased by many cell types, transporting proteins and nu-
cleic acids between cells. They appear to play an important
role in physiological and also pathological processes most
notably inflammation and cancer, where their eficcient func-
tional delivery of biological cargo seems to contribute to the
disease progress. Because of cargo they could cause different
effect, propagate cancerogenesis by promoting metastases or
develop immunotolerance.

Many hopes are lying in exosomes as a drug carriers, be-
cause they have multiple advantages over current artificial
drug delivery systems. They are not immunogenic and can
penetrate the cellular membrane of target cells easier be-
cause of proteins anchored in their membrane. Application of
exosomes for this purpose is promising but to use them their
purity has to be excellent.

My approach to improve purity of exosomes is to combine
different purification methods. There are many ways to ob-
tain exosomes: series of ultracentrifugation, centrifugation in
sucrose gradient, precipitation, they differ in harvested yield
and purity level. Purity can be improved by additional steps
such a size exclusion chromatography, proteolytic digestion,
filtering, or immuno - beads. Some were chosen to optimize
this process.

The optimal procedure to obtain pure fraction of exosomes
will be presented.

Key words: exosomes, vesicles, purification, drug delivery
system.

The study was supported by grant no. 2016/21/B/
NZ7/02747 from the National Science Centre (NCN, Poland).
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Spider silks are proteins of potential biomedical appli-
cation due to their biocompatibility, biodegradability and
self-assembly. Bioengineered silks can be used to form a drug
delivery carriers. Moreover, there is a possibility for the addi-
tion of sequence that encodes peptide responsible for a de-
sirable function to the bioengineered silks. Such functional-
ization can be used to control the binding of silk carriers to
cancer cells or to regulate the drug loading and release.

The aim of the study was the development of the system
of drug delivery to Her2-positive cancer cells and controlled
loading and release of doxorubicin.

The E. coli expression system was used to produce the
MaSp1- and MaSp2 based bioengineered silk proteins (MS1
and MS2, respectively) and their hybrid functionalized
variants (H2.1MS1 with the Her2-recognizing peptide and
DOXMS2 comprising doxorubicin binding peptide). After pu-
rification of the silks by thermal denaturation method, the
high-pressure syringe pumps were used to form the silk nano-
spheres. Scanning electron microscopy was applied to exam-
ine the morphology of the spheres. The nanoparticles were
loaded with doxorubicin by the diffusion method. Loading
efficiency and release kinetics of the drug was analyzed using
spectrophotometry. The MTT assay was used to examine the

toxicity of the doxorubicin-loaded spheres on Her2+ cancer
and control cells.

Bioengineered proteins MS1, H2.1MS1, MS2, and DOXMS2
were produced, purified and processed into spheres. Doxoru-
bicin loading into DOXMS2 particles was slightly higher than
into MS2 spheres. The drug release from all silk nanoparti-
cles was dependent on pH, and the release from DOX func-
tionalized spheres was significantly the lowest in a pH of 7.4.
Three types of blended nanospheres were formed: H2.1MS1/
DOXMS2, MS1/DOXMS2 and H2.1IMS1/MS2 to examine the
drug delivery system that targets the cancer cells and controls
the drug release. Due to high cytotoxicity towards cancer cells
and the lowest release kinetics of doxorubicin in a pH of 7.4,
the H2.1MS2/DOXMS2 spheres might be the most promising
blend for targeted cancer therapy.

Functionalized silks and their blends are biopolymers that
can be used to develop an effective, controllable system for
drug delivery. The H2.1MS1/DOXMS2 spheres reduced the re-
lease of drug in a pH that corresponds to a pH of blood and
efficiently delivered doxorubicin to the cancer cells.

Key words: bioengineered spider silk, doxorubicin, silk
spheres, drug delivery system, breast cancer.
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Bioengineered spider silk is a unique material, which can
be processed into various morphological forms, such as fi-
bers, gels, scaffolds, micro- and nanospheres and films. Its
extraordinary mechanical properties, biocompatibility, and
biodegradability enable for wide application in medicine.
Moreover, genetic engineering gives an opportunity to design
silk of proper function. The aim of this study was the genetic
modification of the bioengineered spider silk to obtain hybrid
silks that contain the metal binding peptides and to analyze
their potential for iron oxide nanoparticles (NPs) binding.

The (MS1Fel)2, (MS1Fe2)2 and MSIFEIMS1Fe2 hybrid bio-
engineered silks were designed. The sMS1 silk was based on
the repetitive motif of MaSp1 spidroin from N. clavipes. The
functionalized and control sMS1 proteins were produced in
a bacterial expression system, purified by thermal denatur-
ation and then analyzed using SDS-PAGE electrophoresis. The
silk films were cast on coverslips and subsequently incubat-
ed with magnetic iron oxide nanoparticles (NPs) of positive
or negative charges. SEM/EDS microscopy was used to ana-
lyze the morphology and elemental composition of produced
films. The presence of iron oxide nanoparticles was examined
using the Prussian blue assay.

The (MS1Fel)2, (MS1Fe2)2, MS1FEIMS1Fe2 and sMS1 bio-
engineered spider silks were successfully constructed, pro-
duced and purified. SDS-PAGE analysis revealed that obtained
proteins were of good quality; showed no impurities and no
degradation. The addition of functional peptides did not im-
pede the self-assembly property of hybrid silks and silk films
could be formed. The SEM/EDS analysis and Prussian blue
staining indicated that films made of silk functionalized with
Fel binging peptide had higher affinity to NPs comparing with
silk functionalized with Fe2 peptide and with the control silk.
The SEM/EDS analysis demonstrated that the binding of neg-
atively charged NPs to (MS1Fe2)2 film was faster than it was
for positively charged NPs.

The functionalization of bioengineered spider silk with
metal binding peptides enabled for the production of com-
posite films with the increased potential for NPs binding.
These results indicated the possibility to obtain a composite
material which may be potentially applied in medicine.

Key words: silk, Metal binding peptides, Composite mate-
rial, iron oxide nanoparticles.
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The property of silk such as superb mechanical strength,
biocompatibility and biodegradability made silk an ideal ma-
terial for biomedical applications. Furthermore, the genetic
engineering enables to obtain modified silk of desire function.
Moreover, silk can be processed into different morphological
forms such as fiber, film, hydrogel, scaffold, capsules, micro-
and nanospheres. The iron oxide nanoparticles can be applied
in the biosensing, target drug delivery, as contrast agents in
MRI, and as therapeutic agents for hyperthermia-based can-
cer treatments. We genetically modified the bioengineered
spider silk with sequences that encode peptides responsible
for metal ions binding to develop silk/iron oxide composite
material for theragnostic application.

The (MS1Fel)2, (MS1Fe2)2 and MSIFelMS1Fe2 bioengi-
neered spider silks were constructed. The proteins consisted
of silk MS1(12mer) (based on the repetitive motif of MaSpl
spidroin from Nephila clavipes) and two peptides capable of
binding the metalions named Fel and Fe2. The functionalized
and control (sMS1) silks were bacterially produced, purified
by thermal method and analyzed in SDS-PAGE gel. For sphere
formation, the iron oxide suspension (positively or negatively
charged) and silk solution were mixed with 2 M potassium

phosphate buffer, pH 8. Morphology and elemental analysis
of the spheres were performed using SEM/EDS microscopy.

The functionalized with Fel and Fe2 peptides and control
sMS1 bioengineered spider silks were successfully construct-
ed, produced and purified. The addition of functional pep-
tides to silk did not influence silk self-assembly property, and
spheres were formed. Both functionalized silks increased the
binding capacity of iron oxide nanoparticles comparing with
control silk as indicated the SEM/EDS analysis of composite
silk/NPs spheres. The binding of NPs of negative charge re-
sulted in the formation of spheres with more separated and
more spherical morphology than spheres with positive NPs. It
was also shown that Fel peptide exhibited enhanced binding
of NPs comparing to Fe2 peptide.

The addition of metal binding peptides resulted in en-
hanced affinity of silk to magnetic nanoparticles. The ob-
tained Fe/silk composite nanospheres can be potentially ap-
plied for cancer diagnostics and therapy.

Key words: bioengineered spider silk, iron oxide nanopar-
ticles, composite spheres, silk functionalization, cancer ther-

apy.
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Introduction: Bioengineered spider silks are a biopolymers
obtained by the expression of an artificial genes that were de-
signed based on the sequences of natural silks. Furthermore,
their sequences can be modified by an attachment of a DNA
sequence encoding a functional domain. The chimeric, fusion
silks obtain a new property that potentially can increase their
applicability in the biomedical field i.e. for construction a drug
delivery system for cancer treatment. Since cancer is no lon-
ger considered as a mass of cancer cells, the cancer treatment
strategies should also target tumor microenvironment includ-
ing blood and lymphatic vessels.

Aim: The design, production, and purification of chimeric
spider silk proteins that target VEGF receptors for construc-
tion an anticancer drug delivery system.

Material and methods: The nucleotide sequence of pep-
tide VE1 and VE2b that bind to the VEGFR1 and VEGFR2, re-
spectively, were chemically synthesized. The ligation of these
fragments was conducted at a 5’-termini of the sequences
of the MS1 and MS2 bioengineered silks. Restriction analy-
sis examined the cloning outcome which then was confirmed
by sequencing. Chimeric proteins were produced in bacterial
expression system. Proteins were purified using thermal de-
naturation method and analyzed by SDS-PAGE electropho-

resis. Spheres were formed by mixing silk with potassium
phosphate buffer. The morphology of spheres was analyzed
by SEM.

Results: The chimeric constructs VEI/MS1, VE2b/MSI,
VE2b/MS2 were designed and constructed. The VE1/MS1 was
efficiently produced and then purified. The SDS-PAGE analy-
sis indicated that the protein showed no impurities and no
degradation. The functional domain VE1 did not impede the
silk’s potential to form spheres. The next stage of the research
will be obtaining of VE2b protein silk variants and then the
examination the binding potential of VEI/MS1, VE2b/MS],
VE2b/MS2 spheres to the cells that overexpress the VEGFR1
and VEGFR2.

Conclusions: Chimeric, functionalized silk proteins, which
on the one hand can assemble in a morphological form (e.g.,
spheres) and on the other hand can recognize a defined cell
receptor, have a great potential for biomedical application es-
pecially as a drug carrier. Development of the drug delivery
system targeting the VEGFR1 and VEGFR2 may be a future
strategy for the treatment of cancer.

Key words: bioengineered spider silk, VEGFR, anticancer
drug delivery system, chimeric protein, tumor microenviron-
ment.
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Introduction: Ovarian cancer (OC), the most aggressive
of all gynecological malignancies, is usually detected at late
stages when metastates are already settled. Because of the
now-admitted concept of the importance of the microen-
vironment importance together with its direct dependence
on the level of oxygen, any study on drug treatment efficacy
must be performed in such context. As recent studies have
shown that mitomycin can be an effective treatment in some
ovarian cancers, the mechanism is worth attention for further
therapeutic application. Thus, this work reports the study of
the influence of the main microenvironmental factor: hypox-
ia, on modulating genes expression in ovarian cancer cells
under mitomycin treatment.

Aim: To evidence and evaluate the influence of pO2 level
on ovarian cancer cells response to mitomycin treatment.

Material and methods: SKOV3 cells were treated in vitro
with mitomycin in normoxic and hypoxic (1% p02) conditions.
Viability of cells was investigated with Alamar Blue, while cell
cycle and level of Ki67 were evaluated by flow cytometry.
Gene expression profiling was performed with HTA 2.0 Affy-
metrix microarrays.

Results: Mitomycin inhibited ovarian cancer cell growth in
both normoxic and hypoxic conditions. Cell cycle was inhib-
ited in S and G2 phases. Mitomycin treatment caused wide
transcriptome changes. Over 700 genes were altered upon
drug treatment in normoxia. Additionally, when the treatment
was applied in hypoxic conditions the modulation of over 60
genes was uncovered. Those genes were mainly related with
extracellular matrix organization, including collagen forma-
tion. It appeared that expression of IL8, MMP1 and MMP10
genes was significantly altered in all investigated conditions.

Conclusions: Hypoxia significantly modulates ovarian can-
cer cells response to mitomycin treatment, providing novel
information potentially improving its application in OC treat-
ment.

Key words: ovarian cancer, mitomycin, hypoxia, microar-
ray.

The research was funded by National Science Center
(UMO-2012/07/N/NZ5/02052) and Military Institute of Med-
icine statutory funding 1/8912 (412).
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The derivation of chondrocyte-like cells from pluripotent stem cells in serum free
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The present techniques of regeneration of damaged joints
due to osteoarthritis or mechanical damages are limited and
are not long-term solutions, not preventing from total joint re-
placement. One of the promising sources of cells for regenera-
tive purposes are pluripotent stem cells. Most of the protocols
for in vitro differentiation are based on xeno- and serum de-
pendent conditions, which decrease their application into hu-
man trials. In our study we used a human embryonic (BGV01)
and induced pluripotent stem cells (GPCCiO01A, ND*41658)
adapted to xeno- and serum free conditions. Differentiation
into chondrocyte-like cells was based on embryoid bodies
formation protocol with serum free defined medium supple-
mented with TGF- 3 (10 ng/ml) for 3 weeks. Additionally, we
tested the effect of elongation (up to 5 weeks) in monolayer
and 3D conditions to test the improvements of existing pro-
tocol. For confirmation of successful chondrogenic differen-
tiation: RT-gPCR, immunofluorescence staining of markers
related to chondrocytes was performed. For proteoglycan
production alcian blue staining in 2D cell culture were done
and semi quantification of staining intensity. For 3D cell cul-

ture immunohistochemical staining was performed such as:
alcian blue, toluidine blue, o-safranin. As a negative control
non-differentiated populations of pluripotent stem cells and
for positive control human articular chondrocytes cell line
were used.

We obtained chondrocyte-like cells in serum-free condi-
tions. We confirmed that by increased expression or presence
of chondrogenesis-related markers by RT-gPCR and immu-
nofluorescence staining. Higher proteoglycan intensity after
5 weeks of differentiation in comparison to controls or stan-
dard 3 week approach was notified. Additionally, increased
deposition of extracellular matrix (collagen type Il and chon-
droitin sulphate) was observed after 5 weeks in comparison
with 3 week approach. Moreover, three dimensional culture
enable to obtain chondrocyte-like morphology confirmed by
immunohistochemical staining and RT-qPCR. Further analy-
sis such in vivo studies should be performed to indicate their
clinical safety and ability to regenerate damaged joints.

Key words: human induced pluripotent stem cells, chon-
drogenic differentiation.
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Aim: Chronic lymphocytic leukemia (CLL) is the most
common type of leukemia in Western countries. Despite ad-
vanced methods of treatment this type of cancer still remains
incurable. The most common drugs used in CLL therapy, i.e
alkylating agents, purine analogs or monoclonal antibodies
are often ineffective in case of resistance to treatment. Nov-
el kinase Btk and PI3K inhibitors as well as Bcl-2 inhibitor -
venetoclax seem to be very promissing anti-leukemic agents
for patients who do not respond to conventional therapy. Be-
cause of confirmed anticancer activity of CDK inhibitors on
cell lines in our studies we compared apoptosis induction po-
tential of new generation of CDK inhibitors (BP14 and BP30)
with drugs used in CLL treatment (idelalisib, ibrutinib and
venetoclax).

Results: Mononuclear cells obtained from peripherial
blood of CLL patients were incubated with venetoclax (50 to
350 nM), idelalisib (20 to 50 pM), ibrutinib (1 to 5 pM) and
CDK inhibitors BP14 and BP30 (15 to 50 nM), respectively. We
have observed distinct response of CLL cells to anticancer

drugs. Both studied anticancer agents (BP14 and BP30) de-
creased cell viability and increased the level of apoptosis after
24 and 48 hours of cell incubations with anticancer agents.
The differences in induction of apoptosis were time- and
dose-dependent. The obtained results have shown that nano-
molar concentrations of CDK inhibitors were optimal as apop-
tosis inducers. We have also observed the differences in cell
response to applied compounds during experiments. It may
suggest that there is a need for personalization of patient’s
therapy. The ability to induce apoptosis by CDK inhibitors was
usually comparable with venetoclax.

Conclusions: The evaluation of apoptosis induction poten-
tial could be helpful in monitoring of leukemic cells sensitivity
to anticancer agents. Such analysis are useful in searching for
new potential drugs for CLL. Obtained results indicate that
apoptosis induction caused by CDK inhibitors, when active,
was usually faster comparing to other anticancer agents.

Key words: apoptosis, idelalisib, venetoclax, ibrutinib, CDK
inhibitors, CLL.
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Glioblastoma (GBM) is the most common and aggressive
primary brain tumour. GBM is resistant to most conventional
approaches and with a median survival of 14.6 months carries
a dismal prognosis. Immunotherapy is a promising alterna-
tive strategy in glioblastoma treatment. However, immune
cellinfiltration and activation of specific immune populations
is not fully characterized in GBM. Immune checkpoint inhibi-
tion with monoclonal antibodies targeting the programmed
cell death-1 (PD-1) protein has yielded significant clinical re-
sults in the treatment of several cancer types and has shown
a promise in preclinical studies for the treatment of GBM. In
order to evaluate the effects of PD-1 checkpoint inhibition in
GBM, we utilised a murine syngeneic glioblastoma model in-
duced by intracranial injection of murine GL-261 glioma cells
to mice. The cells were engineered to harbour genes coding
for luciferase and tdTomato protein to enable monitoring of
the tumour growth via bioluminescence and fluorescence,
respectively. We treated the mice with an intraperitoneal in-
jection of anti-PD-1 antibody at day 8, 10, 11 and 14. We visu-
alised the tumours in vivo using Xtreme imaging system at

days 14 and 21 following tumour implantation. After 21 days
of tumour growth with or without anti-PD-1 treatment we
processed the brains for histological analysis or isolated im-
mune cells for flow-cytometry to identify major immune cell
populations infiltrating the tumours, including lymphocytes
and myeloid cells. While we did not detect significant changes
in blood from tumour-bearing animals subjected to anti-PD-1
treatment, we found that PD-1 checkpoint inhibition likely
promotes the infiltration of CD11b+ cells into murine gliomas.
This finding encourages to further investigate the impact of
PD-1 checkpoint inhibition on specific immune cell infiltrates
in experimental gliomas to fully comprehend its effect on tu-
mour growth and host responses.

Studies supported by the project DIMUNO: ‘Development
of new cancer therapies based on selective antitumor immu-
nomodulators'—co-financed by the National Centre for Re-
search and Development in the framework of STRATEGMED-3
Prevention Practices and Treatment of Civilization Diseases.

Key words: glioblastoma, checkpoint inhibitor, myeloid
cells.
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The process of malignancy leads to important changes in
lung. It can be formation of different structures like tubes,
nests by transformed cells, desmoplastic reaction, vascular-
ization, infiltration with immunological cells in stroma. These
changes are the effect of cancer cells activity and recruitment
of microenvironment cells. The aim of the study was to in-
vestigate microenvironment of three types of non-small cell
lung cancer (NSCLC): squamous cell cancer (SCC, 9 patients,
mean age 69 + 5 years old), adenocarcinoma (AC, 11 patients,
66 + 1 years old) and large-cell neuroendocrine cancer (LCNC,
8 patients, 62 + 8 years). In some cases, a proliferation index
of cancer cells was also tested. The studies were conducted
with material archivized in paraffin blocks. Patients were hos-
pitalized in Centre of Pulmonology and Thoracic Surgery in
Poznan. Histological preparations were made in Department
of Clinical Pathomorphology of Medical University of Poznan.
The procedure of histological preparation included staining
with hematoxylin and/or eosin and DAB (3,3’-diaminoben-
zidine) immunohistochemical reaction to CD3, CD20, CD34,
CD68 or Ki67. SCC shows low amount of stroma, low number
of blood vessels and poor inflammatory reaction with T, B lym-

phocytes and macrophages. In AC, a strong infiltration with
immunological cells (mainly with T lymphocytes), and desmo-
platic reaction is observed. LCNC shows rather poor stroma
microenvironment, but high infiltration with immunological
cells. There are many necrotic areas with macrophages in can-
cer nests. A very high proliferation potencial of cancer cells
leads to the increase of their number inside the nests. The
cells which are not close to blood vessels undergo necrosis.
In this type of cancer, the reaction to endothelial cell marker
CD34 in stroma is strong and similar to that in AC. Many of
capillaries show sprouting-like figures, typical for active pro-
cess of angiogenesis. The results of the present work indicate
evident differences in microenvironment of the three types
of lung cancer. A weak response of microenvironment is typi-
cal for SCC. Strong response is observed in AC and LCNC, two
more aggressive types of NSCLC. A high proliferation index of
cancer cells in the latter type can be additional poor prognos-
tic factor.

Key words: lung cancer, immunohistochemistry, infiltra-
tion with immunological cells, vascularization, cancer micro-
environment.
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Introduction: Hypoxia is a characteristic feature of the tu-
mor microenvironment which shapes the course of cancer. It
causes pathological angiogenesis, which results in metastasis
and resistance to treatment. PTEN (phosphatase and tensin
homolog deleted on chromosome ten) is a cell cycle regulat-
ing protein, which is often mutated in tumors. This leads to
extensive cell proliferation and cancer progression. It was also
observed that hypoxia influences PTEN activation classifying
the gene, as tumor suppressor.

The aim of the study was to investigate how hypoxia af-
fects kidney cancer cells growth and proangiogenic response,
which may be related to PTEN activity.

Materials and methods: Murine kidney cancer cells were
cultured under conditions of hypoxia (1% pO,) and normoxia
(~19% pO,). The Alamar Blue test was used to study cell pro-
liferation at various time points (from 24 h to 120 h). PTEN
activation was assessed by p-PTEN detection with Western
Blot, after 72 h culture. Expression and secretion of VEGF were

measured by Real-Time PCR in total RNA and ELISA in culture
supernatants, respectively.

Results: The percentage of Alamar Blue reduction in-
creased after 120h of culture in hypoxic conditions. A decrease
inthe amount of PTEN protein, but an increase in p-PTEN was
observed after 72 h. Hypoxia increased the mRNA level of the
VEGF gene as well as the amount of protein secreted by kid-
ney cancer cells.

Conclusions: Hypoxia promotes proangiogenic microenvi-
ronment as shown by VEGF increase. Upon prolonged culture
cell culture in low pO, increased proliferation was observed.
Simultaneously, hypoxia treatment resulted in the modula-
tion of PTEN expression and activation. Therefore PTEN is
a target for future assessment of tumor treatment efficacy
through the control of microenvironmental conditions.

Key words: hypoxia, PTEN, renal cancer.

This work was founded by the National Science Centre
(NCN) grant “OPUS 12), grant no. UMO-2016/23/B/NZ1/03211.
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Introduction: SAV1 (Salvador Family WW Domain Contain-
ing Protein 1) gene encodes a protein that contains two WW
domains and is a component of the Hippo pathway. This path-
way plays an important role in the control of organ size and
tumor suppression by restricting proliferation and promoting
apoptosis. Expression of the Hippo pathway components is
deregulated in various human malignancies, and their level
can be considered as a potential prognostic factor.

Aims: The purpose of this study was to determine the ex-
pression level of SAVI mRNA in colorectal cancer (CRC) and to
estimate its prognostic value and association with the pro-
gression of CRC.

Material and methods: Quantitative real-time PCR was
applied to assess the SAVI mRNA level in paired tumor and
unchanged colorectal tissues collected from 120 CRC patients
as well as 40 colon biopsies of healthy subjects obtained
during screening colonoscopy. The clinicopathological and
survival data (median follow-up time was 46.1 months) of the
patients were recorded. Expression of SAVI mRNA was also
measured in CRC cell lines with different characteristics (HT-

29, SW-480, LoVo) and a control line — CCD 841 CoN (epitheli-
al-like, established from normal colonic tissue).

Results: Among the 120 tumor specimens tested, the rela-
tive SAV1 mRNA level (tumor tissue vs. matching unchanged
mucosa of CRC patients) was decreased in 110 (91.7%) tumors
while it was increased in 10 (8.3%) cases. The SAV1 mRNA lev-
el in tumor tissues was significantly lower than in samples
of corresponding unchanged tissues and biopsies of healthy
colon mucosa. Despite these differences, the SAVI mRNA level
did not correlate with patients’ demographic and clinicopath-
ological data as well as their overall survival. Downregulated
expression of SAV1I mRNA was also observed in all tested CRC
cell lines.

Conclusions: Results of our study suggest that SAV1 may
play a role in the pathogenesis of CRC, however did not re-
veal the prognostic value of SAVI mRNA expression. Further
studies at the protein level are needed to fully determine the
prognostic significance of SAV1in CRC.

Key words: SAV1, colorectal cancer.
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Anticancer activity of natural compounds in CLL cells
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Aim of the study: Chronic lymphocytic leukemia is one of
the most common B-cell malignancies in Western world; usu-
ally affects elderly. An enormous progress in diagnostic and
treatment of CLL has been shown, but this disease is still clas-
sified as incurable. There is an increasing number of agents
with anticancer potential. World trends move toward agents
based on natural medicine which opens new possibilities for
anticancer therapies with reduced side effects. Patients are
administered usually to purine analogs combined with mono-
clonal antibody. Such treatment is not always recommended
for all patients due to high toxicity of compounds.

Results: Mononuclear cells obtained from peripheral blood
of CLL patients and control cells from healthy donors were in-
cubated with natural compounds: curcumin (10 uM, 15 uM),
quercetin (350-550 puM), graviola (50 uM,75 uM) and betulinic
acid (5-20 pM) as well as with novel anticancer agents used
in CLL treatment: venetoclax (50-350 nM), ibrutinib (1-5 pM)
and idelalisib (20-50 uM). The viability of CLL and normal cells
obtained from healthy donors was measured by flow cytom-
etry (Vybrant Apoptosis Assay #4) to estimate cytotoxicity

of all compounds and to compare its activity on healthy and
leukemic cells. Simultaneous analysis of cell viability and ex-
pression of apoptosis-related proteins by Western blot were
applied to examine the ability of leukemic cells to enter apop-
tosis after their incubations with drug(s). The obtained results
revealed that all anticancer agents induced apoptosis with
different extent. A significant decrease of CLL cells viability
as well as changes in expression of apoptotic related proteins
were observed. From the group of studied natural compounds
the most effective apoptosis inducers were betulinic acid
(20 pM) and curcumin (10 pM and 15 puM).

Conclusions: In the group of studied natural compounds
and anticancer drugs used for CLL treatment the differences
in cell response to applied agents were observed. Above com-
pounds displayed potential of apoptosis induction on various
extent. It might be associated with personal differences in
cells response to anticancer agents.

Key words: CLL, novel anticancer agents, natural com-
pounds, apoptosis, curcumin, betulinic acid.
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In vitro activity of novel platinum complex with tris (2-carboxyethyl) phosphine
towards human osteosarcoma cell line (U2-0S)
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Introduction: Platinum based drugs constitute a very po-
tent class of anticancer agents commonly used in the therapy
of malignancies. Due to the fact, that the therapy with cispla-
tin is often complicated by adverse effects and occurrence of
tumor resistance, there are still efforts made to develop new
platinum-based drugs with higher effectivity against tumors
sensitive and resistant to cisplatin. The aim of the study was
to evaluate anticancer activity of the new platinum-based
compound, complex of platinum with tris(2-carboxyethyl)
phosphine (Pt-TCEP) against human osteosarcoma cell line
(U2-05).

Material and methods: To determine the anti-proliferative
activity, the cells were exposed to increasing concentration
(0.625-10 pM) of Pt-TCEP for 24, 48 and 72 h and the effect
was assessed by MTT assay. Additionally, for comparison, the
cells were incubated with similar concentrations of cisplatin.
Proapoptotic activity of Pt-TCEP was determined after 24 h

incubation with the same concentrations of the studied com-
pound by flow cytometric analysis with propidium iodide (PI)
and annexin V staining.

Results and conclusions: The results indicate that Pt-TCEP
inhibited cell proliferation in a concentration and time-de-
pended manner. It was far more effective than cisplatin, es-
pecially in the short incubation period (24 h). IC50 for Pt-TCEP
was 3.45 + 0.14 uM, 1.74 + 0.03 uM and 1.53 + 0.11 pM after
24 h, 48 h and 72 h, respectively. For cisplatin IC50 was not
achieved in studied concentrations after 24 h or 48 h. After
72 h, it reached 8.41 + 0.61 uM. It was also confirmed, that Pt-
TCEP induces cell apoptosis in U2-OS cells, with the concen-
tration of 4.17+0.36 uM causing the apoptosis of 50% of cells.
These results show that Pt-TCEP has a significant anticancer
activity against human osteosarcoma cell line and it can be
further tested for its efficacy in this type of tumor.

Key words: osteosarcoma, cisplatin, Pt-TCER in vitro study.
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Insulin-like growth factor 2 (IGF2) as a tumor and prognostic marker of colorectal

carcinoma
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Introduction: The insulin-like growth factor (IGF) system
has an important role in intestinal carcinogenesis. Higher se-
rum levels of IGF2 and IGF2 overexpression in tumor cells are
associated with more advanced colorectal carcinoma (CRC)
and poor overall survival. Relatively little is known about the
IGF2 expression in metastatic and local CRC, also in different
histological subtypes of the tumor.

Aim of the study was to analyse of IGF2 immunoexpres-
sion as a potential prognostic marker in local CRC and lymph
node metastatic carcinoma and to evaluate its expression in
mucinous and nonmucinous CRC.

Material and methods: IGF2, Ki-67 and p53 expressions
assessed by immunohistochemistry for a total 66 colorec-
tal adenocarcinomas (of which 7 were of mucinous type),
matched lymph node metastatic carcinomas and control
tissues both from surgical resection and tissue microarray
(TMA) samples (n = 66). The IRS and Gatter et al. scoring sys-
tems were used to semiquantitative analysis. Examination of
the immunoexpression of IGF2 as related to cell proliferation
markers and clinical data were performed.

Results: IGF2 expression was detected in all control, meta-
static and tumor samples. Cytoplasmic pattern of expression
(IGF2), and nuclear localization (Ki-67 and p53) were observed.
No significant differences were detected in IGF2 immunoex-

pression between the CRC, lymph node metastatic carcino-
ma and the control group (p > 0.05). Ki-67 expression was
significantly higher in CRC than in control group (p < 0.001).
Higher expression of IGF2 was detected in nonmucinous type
of colorectal adenocarcinoma (median = 9.00) as compared
with mucinous subtype (median = 6.00) (p < 0.05). No signif-
icant differences were disclosed in expression of IGF2 of vari-
ably advanced histological grading and staging, localisation
(colon vs. rectum), and macroscopic type of the tumor (flat
vs. protruded) (p > 0.05). Significantly higher IGF2 expression
was present in CRC patients with N1 (median = 9.00) than
in NO (median = 7.00) TNM staging categories (p < 0.05). No
significant correlations between IGF2 and Ki-67 and/or p53
expressions in CRC were observed (r = -0.232; r = =0.152, re-
spectively; p > 0.05).

Conclusions: There was no difference in tissue expression
between control samples, metastatic and local CRC patients,
suggesting that IGF2 is not a good tumor marker. However,
IGF2 expression allows to differentiate patients without (NO)
and with lymph node metastasis (N1), and mucinous from
nonmucinous subtypes of CRC.

Key words: immunoexpression, Ki-67 proliferating anti-
gen, p53 expression, IGF2, colorectal cancer, mucinous and
nonmucinous CRC.
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The usefulness of new laboratory (A/N) index in the assessment of small cell lung
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Introduction: In addition to the clinical factors significant-
ly affecting the prognosis of cancer patients, inflammation
and malnutrition are also mentioned. The severity of these
processes is largely dependent on the performance of the
host immune system. It is believed that the changes in the
number of neutrophils in the circulating blood as well as the
level of serum albumin may be a reflection of the patient’s re-
action to the presence of cancer. The possibility of using these
laboratory parameters to evaluate the prognosis of cancer pa-
tients is considered.

The aim of the study was to verify the usefulness of the
index calculated as the ratio of serum albumin to neutrophils
count in the prognosis of patients with small cell lung cancer.

Material and methods: Blood count and albumin levels
were performed before treatment in 163 patients with small
cell lung cancer and in the reference group of 67 people con-
sidered healthy. In the all persons, the AN index was then cal-
culated.

Results: Compared to the reference group, patients with
small cell lung cancer had significantly higher absolute neu-
trophil counts and significantly lower albumin levels. Neu-
trophilia (neutrophils count > 7.0/ulL), before treatment, was
confirmed in 12.9% of patients, and hypoalbuminemia (ALB

< 35g/L)in 18.4%. The A/N values were significantly lower in
patients with lung cancer than in the reference group.

The optimal cut-off point for the A/N ratio determined
from the ROC curve was 8.32. In 49.7% of patients before
treatment, the pathological values of this indicator were
found.

Apart from the extensive disease, poor performance sta-
tus and male gender, a significantly worse prognosis was con-
firmed in patients with baseline A/N values lower than 9.0
(P = 0.00000). All assessed parameters, except for gender,
have been shown to be independent prognostic factors. While
the risk of death of patients with extended disease was 3.4
times higher than those with the localized disease, the risk
of death of patients with A/N < 9 was 1.5 times higher than
those with A/N > 9. Similarly, 1.5- times higher risk of death
was found in patients with poor performance status com-
pared to those with better performance status.

Conclusions: The A/N index is helpful in assessing the
prognosis of patients with small cell lung cancer. In this study
group, the A/N index is also an independent prognostic factor.

Key words: small cell lung cancer, albumin, neutrophils,
A/N index.
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TREM2 gene associated with the risk of Alzheimer’s disease is upregulated
by p53 tumor suppressor protein in cancer cells of different origin
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The genetic variants of TREM2 gene are associated with
Alzheimer’s disease and other neurodegenerative disorders.
In physiological conditions TREM2 protein is expressed exclu-
sively on immune cells and it is located on cell surface. TREM2
is at a top of a signaling pathway, which contains TYROBP
— the TREM2 binding partner, SYK kinase and BLNK adapter
protein. The gene for SYK kinase was found to be upregulated
by tumor suppressor protein p53. It is possible that p53 can
also stimulate the expression of the other protein from this
pathway. Moreover, the in silico analysis showed a potential
p53 binding site close to the TREM?2 transcription start site.

The goal of our study was testing the hypothesis that
TREM? is regulated in p53-dependent manner. As the p53-ac-
tivating stimulus, we employed the co-treatment of cells with
actinomycin D and nutlin-3a (A+N). Actinomycin D stimulates
p53 by activating kinases that phosphorylate this protein,
while nutlin-3a inhibits a negative regulator of p53 — MDM2
protein. These two substances acting together can synergisti-
cally activate p53 in various cell types.

The cells in culture were treated with A+N. The protein
expression was examined by Western blotting and changes
in the levels of MRNA were measured by semi-quantitative
real-time PCR. The influence of p53 on the gene regulatory

region of TREM2 was measured using dual-luciferase reporter
assay system. For this purpose, the gene regulatory region of
TREM2 with the potential p53 binding site was cloned into
pGL3-Basic reporter vector into the restriction sites generated
by PCR primers.

We found strong induction of TREM2 and the other ele-
ments of the pathway: TYROBR SYK and BLNK following
co-treatment with actinomycin D and nutlin-3a. Moreover, we
demonstrated that expression of these proteins was blocked
by p53 knock-down, what confirms that genes for these pro-
teins are regulated in p53-dependent fashion. Moreover, we
found TREM2 accumulation following A+N treatment in cells
of various origin: A549, U-2 OS and A375. The luciferase re-
porter assay and ChIP-PCR confirmed that TREM2 sequence
includes bona fide p53 response element controlling the ex-
pression of this gene. Based on our results we conclude that
TREM?2 is a novel p53-regulated gene. Thus, we detected
a strong link between p53 pathway and Alzheimer’s disease.

Key words: p53, TREM2, actinomycin D, nutlin-3a.

This work was supported by grants no. 2013/11/B/
NZ5/03190 to MR and 2014/15/D/NZ5/03410 to AG-K from the
National Science Centre, Poland (NCN).
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The fibrinogen to albumin ratio in head and neck cancer patients

Zofia Stasik, Ewa Wojcik, Anna Mucha-Matecka, Jadwiga Tarapacz, Urszula Rychlik, Katarzyna Brandys,

Jan Kanty Kulpa

Maria Sklodowska-Curie Institute — Oncology Center, Cracow Branch, Poland

Introduction: Elevated concentrations of fibrinogen and
decreased levels of albumin have been reported to be mark-
ers of systemic inflammation. Elevated fibrinogen to albumin
ratio (FAR) was associated with a worse prognosis in breast
and esophageal cancer.

The aim of our study was to evaluate the prognostic value
of fibrinogen to albumin ratio in head and neck cancer pa-
tients.

Material and methods: Serum albumin and plasma fi-
brinogen concentrations were measured before treatment in
145 patients with head and neck cancer. Disease free survival
(DFS) was assessed using the Kaplan-Meier method. Indepen-
dent prognostic significance was analyzed using the Cox pro-
portional hazards model.

Results: The serum fibrinogen concentration and FAR val-
ue were significantly higher in the Ill+IV stage group than in
those of I+l stage (p < 0.029; p < 0.018; respectively). There
were no significant differences in serum albumin level. Pa-
tients with T3+4 stage, in comparison to those with T1+2

stage, had significantly higher fibrinogen level (p < 0.02) and
significantly higher FAR value (p < 0.02). There were no signif-
icant differences in serum albumin level. In the group of pa-
tients with involved lymphatic nodes (N1-3), at the lack of sig-
nificant differences between albumin and fibrinogen levels,
FAR values were significantly higher (p < 0.043) in compar-
ison with those without nodal involvement (NO). Univariate
analysis showed that lll+IV stage (p < 0.00001), T3+4 stage
(p < 0.0001), N1-3 stage (p < 0.00001) and high FAR values (p
< 0.013) were all individually associated with an unfavorable
prognosis. However, multivariate analysis showed, that stage
of disease [HR = 6.24 (95% Cl: 2.74-14.23); p = 0.000013] and
FAR[HR =2.09 (95% Cl: 1.05-4.18); p = 0.035] were significant-
ly associated with disease free survival.

Conclusion: In head and neck cancer patients, apart from
stage of disease, the FAR value is an independent, unfavor-
able predictor of poor disease free survival.

Key words: head and neck cancer, fibrinogen, albumin,
FAR.
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Introduction: The head and neck squamous cell carcinoma
(HNSCQ) is the sixth leading cause of cancer worldwide, rep-
resenting over half a million incidents every year. Cancer cells,
including HNSCC, are characterized by an increased telomer-
ase activity. This enzymatic complex is active in approximately
80-90% of all malignancies, and is regulated by many factors,
i.e. methylation status of hTERT gene promoter. hTERT gene
is also surmised to be differentially methylated in cancer pa-
tients than in controls.

The aim of this study was to analyze the hTERT gene
promoter methylation status in blood leukocytes of HNSCC
patients.

Material and methods: DNA was extracted from PBL (Pe-
ripheral Blood Leukocytes) of 92 patients with histologically
diagnosed HNSCC and 53 healthy volunteers. Methylation
status of 19 CpG sites was estimated using bisulfide conver-
sion technique followed by sequencing of PCR products.

Results: Close to the significant (p = 0,0532) differences
in the general frequency of hTERT CpG sites methylation was
detected between patients and healthy controls. However, it
was discovered that some of analyzed positions (CpG sites: 1
[p = 0,0235], 5 [p = 0,0462], 8 [p = 0,0343]) are significantly
more often methylated in HNSCC patients than in controls.
The opposite finding was observed in case of CpG position 2
(p = 0,0210). Furthermore, closer analysis of single CpG po-
sitions revealed differences in methylation status dependent
on anatomical site and TNM classification.

Conclusions: hTERT promoter methylation profile (general
orin single CpG positions) may be used as a molecular marker
of head and neck cancer progression.

Key words: head and neck cancer, telomerase, molecular
marker.



10* Anniversary International Conference of Contemporary Oncology. Progress in Cancer Research and Therapy py

contemporary

Poster
KW018-00018-2018-01
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in head and neck cancer through a DNA damage pathway modification
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Malignant tumors of the head and neck region differs
natural clinical outcome and prognosis depending on the his-
tological diagnosis and location. Despite that the diagnostic
and therapeutic problems are similar. The gold standard of
therapy these tumors is combined therapy involving the local
and systemic treatment. Recently, the great interest arouses
application of gene therapy. One of the targets is telomerase,
the enzymatic complex participating in immortality of cancer
cells.

The aim of the study was to analyze the effect of hTERT
gene knockdown in cancer cells in order to develop an im-
proved personalized therapy of head and neck squamous cell
carcinoma (HNSCQ).

To obtain the most efficient knockdown, transfection with
SiRNA, or transduction with shRNA-bearing lentiviral vectors
were used. The efficiency of hTERT silencing was verified with
qPCR, Western blot, and immunofluorescence staining. Sub-
sequently, type of cell death and DNA repair mechanism in-
duction after hTERT knockdown were assessed with the same
methods followed by flow cytometry. The effect of a com-

bined treatment (chemotherapy and/or radiotherapy) with
hTERT gene knockdown on double strand breaks level was
also evaluated by flow cytometry. Results showed that the
designed siRNAs and shRNAs were effective tools in silencing
hTERT expression in HNSCC cells. Depending on a cell line,
hTERT knockdown led to a cell cycle arrest either in phase G1
or S/G2. Induction of apoptosis after hTERT downregulation
with siRNA was also observed. Additionally, hTERT targeting
with lentiviral system followed by cytostatics administration
(i.e. cisplatin and docetaxel) led to induction of both apopto-
sis and autophagy. Interestingly, an increase in double strand
breaks accompanied by activation of the main DNA repair
mechanism - NER, was also observed.

Altogether, we conclude that hTERT knockdown signifi-
cantly contributes to efficacy of HNSCC radiotherapy and
chemotherapy. This in turn might significantly reduce the tox-
icity of chemotherapeutics in patients and thereby increase
quality of life.

Key words: telomerase, head and neck cancer, gene si-
lencing, shRNA, RNA interference.
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Relationship between BMI-1 and PHLPP1/2 genes in endometrial cancer
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BMI-1 (B-lymphoma Mo-MLV insertion region 1) as compo-
nent of Polycomb repressive complex 1, regulates ubiquitin
ligase RINGIB activity and affects the expression of genes
involved in cell cycle control, apoptosis or DNA repair. It has
been shown that in many types of cancer BMI-1 contributes
to cancer development through activation of PI3K/AKT path-
way due to inhibition of PTEN expression. Alterations of PI3K/
AKT pathway play essential role in endometrial carcinogene-
sis however the role of BMI-1 in regulation of this pathway in
endometrial cancer is unknown.

The aim of our study was to analyze the effect of BMI-1
silencing by siRNA on expression of several phosphatases di-
rectly or indirectly involved in regulation in endometrial can-
cer cell line HECIA and to estimate correlation between BMI-1

and PHLPP1/2 as well as PTEN expression in endometrial nor-
mal and cancer tissue samples.

The results showed increased PHLPP1 and 2 expression
and decreased phosphorylation level of AKT after BMI-1
silencing in HECIA cells. There was also strong inverse cor-
relation between BMI-1 and PHLPP1/2 in endometrial normal
tissue samples. However, in case of cancers the correlation
between BMI-1and PHLPP was observed only in PTEN positive
cancer samples.

In conclusion, our results indicate that in endometrial
cancer BMI-1 affects on PI3K/AKT pathway via regulation of
PHLPP1/2 and this regulation is probably PTEN-dependent.

Key words: endometrial cancer, BMI-1, PHLPP1/2 genes,
PTEN.
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Fucoidans, sulfated polysaccharides derived from marine
algae, have been reported to exert anticancer effects with
simultaneous low toxicity against healthy tissue. That cor-
relation was observed in several cancer models, however has
never been investigated in head and neck cancer, which re-
mains one of the most common causes of death worldwide.
To magnify the efficacy of conventional therapy, administra-
tion of agents like fucoidan, reducing serious adverse effects
incidence in patients, could be beneficial.

The aim of this study was to evaluate for the first time,
the anticancer effect of Fucus Vesiculosus (FV) extract’s alone
and with co-administration of cisplatin in head and neck
squamous cell carcinoma (HNSCC).

MTT assay results revealed an FV-induced inhibition of pro-
liferation in all tested cell lines (H103, FaDu, KB). Moreover, fu-
coidan enhanced the response to cisplatin in all cell lines with
HPV-positive one (KB) being the most sensitive. These results
have been confirmed by flow-cytometric apoptosis analysis

(annexin V/7-AAD staining). Furthermore, a dose-dependent
gain in apoptotic fraction was observed. Significant dose-de-
pendent increase in reactive oxygen species (ROS) production
(flow cytometry, DCFDA staining) was revealed in H103 cell
line, while FaDu cells remained unresponsive. On the contrary,
HPV-positive cell line — KB — demonstrated a dose-dependent
decrease in ROS synthesis, which suggests that apoptosis in-
duction might have been executed through the extrinsic path-
way activation. Flow cytometric (Pl staining) cell cycle analysis
showed an FV induced, dose-dependent arrest in S/G2 phase
in case of H103 cell line and G1 arrest in KB cells.

In conclusion, we confirmed that fucoidan derived from
Fucus Vesiculosus exhibits anticancer properties against
HNSCC, which are manifested by induction of apoptosis, reg-
ulation of ROS production, cell cycle arrest and inhibition of
proliferation.

Key words: HNSCC, fucoidan, apoptosis, proliferation.
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Nanoparticles made of functionalized spider silk for targeted cancer therapy -
the evaluation of their toxicity and efficacy in the mice model
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Efficient and selective drug delivery should significantly re-
duce potential risks associated with chemotherapy in cancer
patients. Herein we present drug delivery system based on the
bioengineered silk proteins. The genetic engineering allowed
for the introduction to the cDNA sequence of MS1 silk, the
cDNA sequence encoding peptide H2.1 for selective targeting
of Her2+ breast cancer cells. The obtained nanospheres have
been demonstrated to efficiently and selectively transport
doxorubicin into Her2+ cells in an in vitro model. This study
aimed to determine maximal tolerated dosage, toxic effects,
biodistribution of the nanospheres and therapeutic impact of
doxorubicin delivered by silk nanospheres in an in vivo model.

The bioengineered silk protein MS1 and its modified for
targeted delivery variant — H2.1MS1 were based on the se-
quence of Major Ampullate Spidroin 1 from Nephilia clavi-
pes. The proteins were overexpressed in a bacterial system.
After purification by the thermal method, the silk proteins
were mixed with 2M potassium phosphate buffer to form
nanospheres. The maximum tolerated dose of nanospheres
was examined based on the survival and behavior of mice 24
hours after administration of spheres. The long-term toxic ef-
fects of multiple nanospheres administrations were evaluat-
ed by a) clinical symptoms, b) morphological and biochemical
analysis of the peripheral blood, and by c) histopathologic ex-

amination of the internal organs. Distribution of fluorescently
labeled nanoparticles was analyzed with IVIS imaging system.
The therapeutic effect of doxorubicin delivered by silk nano-
spheres was based on the measurement of the tumor size in
breast cancer mice model.

The maximal tested dosage of silk nanoparticles (20 mg/
kg) was not lethal and did not cause the behavioral changes
of mice. Based on the clinical symptoms, blood biochemistry
and morphology, and histopathological analysis of organs the
repeated administrations of silk spheres did not elicit long-
term toxicity. The Her2+ oriented particles (H2.1MS1) were
observed at the location of the Her2+ tumor, indicating the
site-specific accumulation. Moreover, the growth of Her2+ tu-
mor was inhibited by doxorubicin delivered by functionalized
silk nanospheres.

The obtained results indicated great potential of the drug
delivery system that is based on the functionalized silk in can-
cer therapy.

Key words: silk, breast cancer, biotechnology, targeted de-
livery, drug delivery system, recombinant proteins.

The study was supported by grant from The National Sci-
ence Centre (UMO-2014/15/B/NZ7/00903).
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Short peptide binding GM-CSF interfers with glioma-microglia environmnent

and inhibits glioblastoma progression

Katarzyna Poleszak, Maria Pasierbiriska, Pawet Wisniewski, Bozena Kamirnska
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Glioblastoma (WHO grade IV, GBM) is a malignant, very
aggressive, primary brain tumor which due to lack of efficient
therapy caused by the heterogeneity of genetic abnormalities
of tumor cells remains incurable. Tumor microenvironment
plays an important role in growth, metastasis and response
to treatment in many tumors, also GBM. Therefore, an ap-
proach to target tumor microenvironmet gained recently an
increased attention. Brain resident immune cells — microglia
and peripheral macrophages accumulate in malignant glioma
and constitute 30-50% of the tumor mass. Glioma cells over-
express and secrete proteins that reprogram microglia and
peripheral macrophages into cells which potentiate tumor
invasion and growth, furthermore suppress antitumor im-
munity. Glioma-derived granulocyte macrophage colony-stim-
ulating factor — GM-CSF (Csf-2) induces accumulation and
protumorigenic activation of microglia/macrophages. We de-
signed a humanized peptide that selectively binds to GM-CSF,

blocks its binding to respective receptors on microglia, and
inhibits activation of the receptors and downstream signal-
ing pathways resulting in inhibition of glioma invasiveness.
First, we designed a peptide library containing 26 peptides
14-residue long each. Next, we identified the peptides binding
GM-CSF using peptide microarrays, enzyme-linked immuno-
sorbent assay (ELISA) and a technique based on surface plas-
mon resonance (SPR). Subsequently, we selected peptide (G7)
with the most potent capacity for inhibition of U887 MG and
LN18 glioma cell invasiveness in the presence of human and
mouse microglia cell line using the Matrigel Matrix cell inva-
sion assay. We also confirmed that this peptide blocks bind-
ing of GM-CSF to its receptor using a method based on SPR
technique and LigandTracer. Antitumor activity of G7 peptide
in vivo was confirmed in orthotopic xenograft mouse model.
Key words: microglia, GM-CSF, peptides.
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Targeted sequencing of cancer- and epigenetic-related genes in glioblastoma
reveals a deep deregulation of epigenetic mechanisms
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Recent whole genome studies demonstrated that epigen-
etic enzymes, histones and chaperone proteins harbor muta-
tions that may result in gross alterations of the epigenome
leading to genome instability. Such mutations are common
in pediatric hematopoietic and solid tumors, and are targets
of innovative treatments with epigenetic enzyme inhibitors.
Glioblastoma (GBM, WHO grade IV) is a common and most
lethal primary brain tumor in adults, and remains incurable by
conventional therapies. Greater understanding of GBM genet-
ics may lead to more targeted and effective treatments. Here
we report the results of targeted next-generation sequencing
of cancer- and epigenetics-related genes in 118 fresh frozen
glioma samples of grade Il, Ill, and IV collected from Polish
(n = 97) and Canadian (n = 21) populations. We employed
a second generation DNA sequencing target enrichment
panel comprising 600 cancer-related genes and 100 epigen-
etic-related genes. The target region spanning 7 MB (1 MB =
1 x 10 base pairs) was designed to cover meaningful portion

of genomic, cancer-related sites with a strong emphasis on
epigenetic regulators (histone modifiers, chromatin modelers,
histone chaperons). Several filtering steps were used to elimi-
nate variant calling errors: mapping quality > 35, each variant
coverage > 20x, the penetration of each variant > 20%. Tar-
geted sequencing of GBMs demonstrated mutations in differ-
ent genetic drivers (including well known EGFR, TP53, PDGFR
and PTEN mutations) and numerous genetic alterations in
genes responsible for histone and chromatin modifications,
chromatin remodeling and DNA methylation. Newly discov-
ered variants were confirmed by ultra-deep sequencing.
Key words: sequencing, glioblastoma, brain tumor, GBM, Epi-
genetics.
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Impact of hematological parameters on clinical outcome in patients with cancer
of larynx and hypopharynx treated with radio- or chemotherapy
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Introduction: Anemia is associated with a poor outcome in
patients treated with radiotherapy (RT), probably, due to a low
oxygen level in tumor. Plasma osteopontin (OPN) and hemo-
globin (Hb) are parameters associated with tumor hypoxia in
HNSCC patients. The number of reticulocytes (Ret), immature
reticulocyte fraction (IRF), high fluorescence reticulocytes
(HFR), medium fluorescence reticulocytes (MFR) —a new rou-
tine hematological parameters, can be used to predict assess
erythropoiesis. The aim of this study was to assess the clinical
utility parameters of the erythrocytic system and the concen-
tration of OPN as a marker of tumor hypoxia.

Material and methods: Between 01/2009 and 08/2013
93 patients with squamous cell cancer of hypopharynx (27%)
and larynx (73%) were treated with RT alone (61%) or com-
bined with chemotherapy (39%). There were 8%, 44%, 30%,
and 18% patients with T1, T2, T3 and T4 tumor stage, respec-
tively and 52%, 6%, 34%, and 8% patients with NO, N1, N2
and N3 nodal stage of disease, respectively. OPN and param-

eters of the red blood cell system were estimated in plasma
or blood before and immediately after treatment completion.

Results: Strong negative correlation has been found be-
tween initial anemia (Hb < 12 g/ml) and OPN (p = 0.0001), IRF
(p = 0.001), HFR (p = 0.04) and MFR (p = 0.008). A negative
correlation has been found between anemia after treatment
and IRF (p = 0.04), MFR (.02). Significantly longer overall sur-
vival (0S) was found for patients with lower OPN both, be-
fore and after treatment (p = 0.0001; p = 0.01, respectively)
and posttreatment: Ret (p = 0.02). HFR (p = 0.0001) and MFR
(p = 0.0002).

Conclusions: In patients with cancer of larynx and hypo-
pharynx, anemia is a chronic disease which stimulates eryth-
ropoiesis. HFR and MFR may indicate increased and ineffective
erythropoiesis which correlates with increased risk of death.
Pre- and posttreatment OPN are prognostics determinants of
OS in this group of patients.

Key words: osteopontin, reticulocyte.
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Intraoperative radiotherapy alters the radiobiological bystander response induced
by the surgical wound fluids in breast cancer cells
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Breast cancer is the most common cancer occurring
in women. Currently the standard treatment involves
breast-conserving surgery followed by whole breast radio-
therapy. The fact that the majority of metastases occur within
the surgical scar initiated a series of research and clinical tri-
als which aimed to evaluate the effectiveness of localized in-
traoperative radiotherapy (IORT) in inhibiting local recurrence
formation. IORT was previously reported to modify the bio-
logical activity of surgical wound fluids [Belletti et al., 2008].
Moreover it has been shown, that soluble factors secreted by
irradiated cells can induce DNA damage and mutagenesis in
unirradiated bystander cells. This radiation induced bystand-
er effect (RIBE) is likely to contribute to the local tumor control
after IORT treatment. The aim of this study was to determine
whether the wound fluids collected from patients treated
with IORT induce radiobiological response in breast cancer
cells and to assess the role of RIBE in this process.

Wound fluids from patients which underwent IORT (RT-WF),
as well as from control group without radiotherapy (WF), were
collected 24 hours after the surgery. Conditioned medium (CM)
was collected from breast cancer cell culture 24 hours after
exposure to the dose of 10 Gy. Two human cancer cell lines

with different molecular status (basal — MDA-MB-468, luminal
— MCF-7) were incubated with wound fluids and conditioned
medium (CM, WE RT-WF, WF+CM) in serum-free culture medi-
um. We used flow cytometry to assess induction of DNA dam-
age and RT-gPCR to analyze the activity of DNA damage repair
pathways.

Our results show that both wound fluids from patients
who received IORT (RT-WF) and a combination of surgical
wound fluids with conditioned medium (WF+CM) induce DNA
damage and activate DNA damage repair pathways in breast
cancer cells. This effect was not observed after stimulation
with control wound fluids (WF).

Our results show that, unlike the control group (WF),
wound fluids collected from IORT-treated patients (RT-WF)
induce radiobiological response in breast cancer cells. We as-
cribe this phenomenon to the activity of soluble factors se-
creted by irradiated cells. Our findings demonstrate that IORT
reduces the local recurrence rates not only through the cancer
cell killing, but also by altering tumor’s microenvironment.

Key words: intraoperative radiotherapy, breast cancer,
DNA damage response, apoptosis.
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Polymorphisms in angiogenesis-related genes and clinical outcome in patients

with laryngeal squamous cell carcinoma
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Laryngeal cancer is the most common form of head and
neck cancer (HNC) in which radiotherapy and cisplatin-based
chemotherapy are commonly used treatment strategies. An-
giogenesis together with tumor hypoxia are of great impor-
tance for cisplatin and radiation therapy effectiveness. VEGF
is a potent stimulator of angiogenesis that acts through its
tyrosine kinase receptors VEGFRI/FLT1 and VEGFR2/KDR.
Activation of the VEGF/VEGFR pathway leads to an increase in
expression of many proteins, e.g. matrix metalloproteinases
(MMPs) involved in degradation of basement membrane and
ECM components. A special role in angiogenesis play MMP2
and MMP9 gelatinases. In many solid tumors, including HNC, it
has been shown that increased levels of VEGF and MMPs con-
stitute a negative prognostic factor. Certain polymorphisms in
genes encoding proteins biologically related to angiogenesis,
by affecting their expression and functions, may contribute
to modulation of angiogenic potential and metastatic pro-
pensity that may influence cancer susceptibility, anticancer
treatment efficacy, risk of progression and patients survival.
The association between angiogenesis gene polymorphisms
and prognosis has been observed in many cancers. In HNC,
the MMP and VEGF gene variants have been found to affect
risk of cancer, whereas studies concerning therapy outcome
are scarce, conflicting and conducted in small patient groups.

In this report we examined the possible association be-
tween angiogenesis-regulating gene polymorphisms and
therapy results in 201 laryngeal squamous cell carcinoma
patients treated with radiotherapy and concurrent chemo-
radiotherapy. Both VEGF gene polymorphisms studied were
significantly associated with clinical outcome in the group.
The VEGF -634CC genotype was statistically significant pre-
dictor of unfavorable overall survival in uni- and multivariate
models (p = 0.020 and 0.021, respectively) and a borderline sig-
nificant indicator of shorter disease-free survival (p = 0.055).
The VEGF — 2578C allele showed protective effect on local re-
currence in univariate analysis (p = 0.032). The final model re-
vealed the VEGF —634CC genotype to be an independent neg-
ative prognostic factor for overall survival (HR 2.36, p = 0.009).
These results highlight the importance of host genetics in
modulation of response to conventional anticancer treat-
ments and patient survival.

Key words: laryngeal cancer, polymorphism, angiogenesis,
therapy outcome, radiotherapy.
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Variation in DNA damage response and repair genes predicts survival in non-small

cell lung cancer patients
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Radiotherapy (RT) and platinum-based chemotherapy (CT)
remain major components of standard care for inoperable
and advanced non-small cell lung cancer (NSCLC). Due to the
mechanism of action, the efficacy of these treatments may
be influenced by individual DNA repair capacity modulated by
polymorphisms in DNA damage response genes. DNA damage
results in p53 activation leading to cell cycle arrest, DNA repair
or apoptosis. The most serious form of damage caused by cy-
totoxic therapy are DNA double-strand breaks (DSBs) repaired
via NHEJ and HR pathways, while single-strand breaks (SSBs)
and base damage are removed by BER. NBS1, a member of
MRN protein complex, plays a central role in DSB repair by HR
and NHEJ. DNA-PKcs is required for NHEJ. EGFR, through inter-
action with DNA-PKcs, may modulate repair of DNA lesions
induced by IR and platinum drugs. Its overexpression is asso-
ciated with disease aggressiveness and therapy resistance in
solid tumors, including NSCLC. PARP1 belongs to the family of
proteins being molecular sensors of DSBs and SSBs. PARP1
and APE1 consist important BER pathway elements. One may
presume that genetically determined differences in levels and
activity of these proteins may influence individual sensitivity
to RT and platinum-based CT, that translates into clinical out-
come in NSCLC patients.

This study aimed to investigate the association between
selected functional or possibly functional polymorphisms in
DNA damage response and repair genes and survival in 437 pa-
tients with inoperable NSCLC subjected to radiotherapy or plat-
inum-based chemoradiotherapy. The EGFR -191A allele demon-
strated protective effect on OS in the whole group (p = 0.026 in
uni- and 0.033 in multivariate models). The APE1 148GG geno-
type was significant indicator of poor PFS (p = 0.031 in uni- and
0.004 in multivariate analysis). Moreover, EGFR -191A was iden-
tified as an independent predictor for better OS, while TP53 72C
allele and APE1 148GG genotype were independent risk factors
for reduced OS and PFS, respectively. In curative chemoradio-
therapy subgroup, EGFR -191A, TP53 72C and NBS1 185C alleles
were independent prognostic factors affecting OS. These re-
sults emphasize the contribution of common polymorphisms
in key genes involved in DNA damage response and repair path-
ways to clinical outcome in NSCLC treated with DNA-damage
inducing anticancer therapy.

Key words: lung cancer, radiotherapy, chemoterapy, gene
polymorphism, DNA repair, prognostic and predictive markers.
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Introduction: Circadian rhythms exist in almost all living
organisms and are influenced primarily by exposure to light
and darkness. Circadian rhythm allows adjusting numerous
internal processes to external environmental factors through
manage processes in each cell like genomic stability, DNA re-
pair mechanism, apoptosis. In various types of neoplasms, in-
cluding breast tumors, these cell functions are frequently dis-
rupted. Thus, it is implied, that one of the molecular causes of
the breast cancer is circadian rhythm disorders caused by ex-
posure to light at night (LAN), including an alteration of circa-
dian genes and their epigenetic pattern. Accordingly, the main
objective of the study was to search for significant effects of
crucial circadian genes in the process of the carcinogenesis
in the mammary gland by examining methylation profile of
promoter regions of circadian genes in breast cancer.

Methods: Total DNA was isolated from 107 tumor tissues
and tumor-adjacent normal tissues in order to determine pro-
moter methylation profile of CLOCK, BMALL, TIMELESS, PERI-
OD (PER1, 2, 3) and CRYPTOCHROME (CRY1, 2), according to
clinical features of patients. Hypermethylation profiles were
evaluated by using sodium bisulfite modification of DNA and
quantitative Methylation-Specific PCR analysis.

Results: We observed significantly lower CLOCK, BMALL,
CRY2 promoter CpG methylation (hypomethylation) in tumor

tissues of breast cancer patients in comparison to non-tumor
tissues (p < 0.00001 for all mentioned genes). Hypermethyl-
ation was noted for PER1, PER2, PER3 (p < 0.01 for all men-
tioned genes).Molecular subtypes of breast cancer also were
associated with an altered epigenetic pattern of PER1 PER2
promoter region with an increased methylation status for
triplet negative breast cancer and HER2-over expressed can-
cer, respectively. We found also associations with an altered
epigenetic pattern of PERs genes with histological type of
cancer, tumor grading as well as menopausal status and BMI.

Conclusions: Clock genes play a crucial role in many phys-
iological processes like genomic stability, DNA repair mech-
anism, apoptosis, which are frequently disrupted in breast
tumors. Circadian genes disruptions may play an important
role (individually or as a result of interactions) in the breast
cancer etiology and disease process, including recurrence and
progression.

Key words: circadian genes, DNA methylation, circadian
rhythm.
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Introduction of new techniques to radiotherapy is driven
by a need of elevating radiation dose to tumor and to deliver
this dose more accurately. The elevation of dose in a target
may cause higher distribution of dose in a larger part of body.
Absorption of dose in the places that lay outside the beam
is caused by scattered radiation. The spectrum and radiobio-
logical response of this scatter radiation remains unknown.
The aim of this study was to experimentally determine the in
vitro radiobiological effects of scattered radiation in cell lo-
cated outside the primary bean in a humanoid phantom in
a locations corresponding to kidney, lung and thyroid.

Material and methods: A quasi-humanoid phantom which
simulates patients’ body was designed. It allows to measure
the biological response in the radiation field and beyond by
designing a special system for locating containers with bio-
logical material. Cells from human normal prostate cells were
inserted in this phantom in the locations corresponding to
AXIS, kidney, lung and thyroid. Cells were irradiated in a frac-
tion dose of 7,25 Gy x 5f = 36,25 Gy. The DNA double strand-
breaks (DNA DSBs), apoptosis, DNA repair mechanisms and
surviving fraction (SF) were determined.

Results: Out-of-field irradiation of cells located in kidney
resulted in slightly increased number of double strand breaks
measured by present of yH2AX positive cells after first and
second fraction. At this time points an activation of DNA re-
pair mechanisms and decreased proliferation of cells. was
also observed. Moreover after first fraction cells located out-
of-field exhibited lower SF values comparing to control cells
which increased after second fraction to level above control
cells. This increased sensitivity of cells to low doses may be
explained by low-dose hyper-sensitivity.

Conclusions: Measuring cell response to radiation pro-
vides valuable data that can be used to verify dose calcu-
lations/measurements made by conventional techniques,
particularly in out-of-field regions where measurements are
impossible or likely to be inaccurate. Moreover, this technique
can be used to accurately assess the effect of irradiation on
organs located inside and outside of the primary beam path.
These findings suggest that the out-of-field radiation dose
from a conventional SBRT dose fractionation scheme is likely
to induce a notable radiobiological response in normal pros-
tate PNT1A cells positioned outside the primary beam.

Key words: radiotherapy, low doses, out-of-field.
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Introduction: We investigated the mechanisms of DNA
damage response (DDR) activated in chondrocyte-like cells
differentiated from human induced pluripotent stem cells
(ChiPS) after ionizing radiation (IR) treatment. Importantly,
irradiated ChiPS reveal the extremely high level of DNA repair
mechanisms. Such high level of DDR mechanisms is consider-
ably associated with the forced chondrogenic differentiation
in vitro, that constitutes a meaningful stress for cells. The
aims of the study were: a) to investigate gene expression pro-
file of the obtained ChiPS, b) to compare expression of genes
involved in DDR process between ChiPS with hiPSCs and ma-
ture chondrocytes c) to evaluate the level of activated stress
in hiPSCs undergoing differentiation in vitro.

Material and methods: Chondrogenic differentiation of
hiPSCs (Suchorska et al., 2017) was conducted. Global gene
expression microarray was performed and analyzed using
GeneAtlasTMWT Expression Kit Assay and AffymetrixGeneAt-
lasTM Operating Software. The Bioconductor and statistical
programming language R were used. 2. The validation of mi-
croarrays was performed by RT-gPCR.

Results: The cut-off criteria were based on differences
in the gene expression fold change higher than abs. 2 and
adjusted p value < 0.05. All differentially genes engaged in

specific biological processes were visualized using gene on-
tology (GO) plot library. Our latest results indicate that ChiPS
possess induced DDR mechanisms acquired during differen-
tiation. In ChiPS, the increased expression of genes classified
to the inter alia following GO terms: is “cell cycle arrest”, “cell
cycle checkpoint”, “DNA damage response”, “signal transduc-
tion in response to DNA damage” and “cellular response to
stress” is observed. Moreover, based on the Kyoto Encyclope-
dia of Genes and Genomes the one of superior pathway reg-
ulated during chondrogenic differentiation in vitro is p53. The
expression of selected genes involved in DDR mechanisms
and particularly in p53 signaling pathway was verified with
RT-gPCR analysis. We assume that a noticeable activation of
DDR is particularly enhanced during treatment with genoto-
xic agents like IR.

Conclusions: We found that hiPSCs differentiated toward
ChiPS undergo a stress that leads to activation of DDR mecha-
nisms. The differentiated cells are very prone to exposure to
genotoxic agents. Thus, they demonstrate extremely high level
of members taking part in DNA damage and repair during IR
treatment.

Key words: human induced pluripotent stem cells, chon-
drogenic differentiation, DNA damage response, p53.

44



10* Anniversary International Conference of Contemporary Oncology. Progress in Cancer Research and Therapy py

contemporary oncology

Poster
KW018-00005-2018-01

The effect of protein-bound polysaccharides derived from Coriolus versicolor
Chinese fungus on SkMel 188 melanoma cells viability

Matgorzata Pawlikowska®, Jakub Piotrowski’, Wojciech J6zwicki?, Wiestaw Kozak’, Anna A. Brozyna?

Department of Immunology, Faculty of Biology and Environment Protection, Nicolaus Copernicus University, Torun, Poland
’Department of Tumor Pathology and Pathomorphology, Oncology Centre — Prof. Franciszek tukaszczyk Memorial Hospital,
Nicolaus Copernicus University Collegium Medicum in Bydgoszcz, Bydgoszcz, Poland

The protein-bound polysaccharides (PBP), isolated from
Coriolus versicolor (CV) fungus, are considered as natural
compounds with potential therapeutic, mostly anticancer
applications. CV-derived products are investigated as poten-
tially adjunctive therapy to standard treatment regimens for
various malignancies. However, despite the fact that PBP are
widely used as an immunomodifiers, the molecular mech-
anisms of action of these agents is still poorly understood.
Here, we have investigated the PBP effect on the viability of
human melanoma SkMel-188 cells with inducible melanogen-
esis. The results of MTT test have shown that PBP decreased
viability of SkMel-188 cells in a time-dependent manner. Sig-
nificant cytotoxic effect in non-pigmented cells was observed
already after 24 hours, and then it was potentiated after 48-
and 72 hours, whereas pigmented cells death was observed
not sooner than 48- and 72-hours post-treatment with PBP.
This cytotoxic effect of the PBP was accompanied by a general
decrease of ROS levels (DCFH-DA assayed) in both, melanot-
ic and amelanotic SkMel-188 cells. Interestingly however, we
have noticed that untreated cells differ in their intracellular
ROS levels. The pigmented cells exhibited almost four times
higher level of ROS compared to that of amelanotic ones.
One can suggest that elevated ROS level in melanoma cells is

responsible for a drug resistance. Therefore, we hypothesize
that PBP decreasing the intracellular production of ROS may
sensitize melanoma cells to targeted therapy.

Dysregulation of Bcl-2 proteins appears of critical impor-
tance for melanoma cell survival and drug resistance. We
present that the expression of antiapoptotic Bcl2 protein
is increasing with the melanin content in melanoma cells
(untreated with PBP). The Bcl2 expression is the lowest in
non-pigmented cells. Our study revealed however, that PBP
extract has rather minor effect on Bcl2 protein expression
in SkMel-188 melanoma cells. Despite initial decrease of
Bcl2 level after 24 hours, there was no further change in the
expression after 48 hours of stimulation with PBP in both,
amelanotic and pigmented cells, when compared to control,
untreated cells. These data suggest that the cell death of
melanoma cells induced by the PBP extract may be mediated
by Bcl-2-independent pathway. Concluding, PBP is promising
therapeutic agent for melanoma treatment, however, addi-
tional studies are needed to further characterize the mecha-
nisms of its action on melanoma cells.

Key words: protein-bound polysaccharides (PBP), Coriolus
versicolor, human melanoma, pigmentation.
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The main goal of study was to detect the intensification of
P-selectin in patients with lung cancer before and after sur-
gical procedures and palliative patients compared to healthy
volunteer. MATERIAL AND METHOD This prospective study
(ClinicalTrials.gov Identifier: NCT02758678; Ethics Committee
no. 2/57/2015) was conducted in the Regional Clinical Hospi-
tal in Zielona Goéra between November 2015 and April 2016.
The result were compared between two groups. Group 1: 36
patients who had undergone surgical staging procedures of
whom 22 patients had confirmed carcinoma lung cancer and
remaining 12 had non-malignant tumor. Blood samples taken
just before the procedure were compared to blood samples
taken 3 months after. Group 2: 10 palliative patients with dis-
seminated disease were compared with 17 healthy volunteer.
Prior to the medical procedure (surgery and radiotherapy)
all patients had their condition histologically or cytological-
ly confirmed. Patients with disease without previous che-
mo/radiotherapy history were included in the study. A set of
P-selectin was purchased from Randox Laboratories ltd (UK).
The blood samples were analyzed in Raman Spectroscopy
methods. STATISTICAL ANALYSES The statistical analysis of
registered Raman spectra was conducted [1]. RESULTS Fol-
lowing MALDI computational procedures were identified for

2 groups five probable peaks differentiating the analyzed two
sets of samples: before intervention vs. after intervention
and palliatives vs. healthy — 853/855; 1005/1007; 1208/1210;
1320/1320; 1449/1449. Based on the very similar peaks esti-
mated in both the spectra analyses, a comparable effect of in-
tervention in cancer cases to a healthy status of patients can
be established. However, the estimated diagnostics statistics
are not satisfactory because of diagnostics measure: before
intervention vs. after intervention — accuracy (0.50); sensitivi-
ty (0.57); specificity (0.44) and palliatives vs. health — accura-
cy (0.66); sensitivity (0.30); specificity (0.88). CONCLUSION It
can be seen that the better classification of patients can be
done using palliatives vs. healthy spectra, but probably due
to a limited number of samples gathered the reported results
are not statistically significant in so far and a larger number of
samples are required for the future verification.

Key words: P-selectin, lung cancer, Raman spectroscopy,
Prognostic factors.
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Methoxylated stilbenes — analogs of resveratrol inhibit Wnt/(3-catenin signaling,
inducing cell cycle arrest and apoptosis in human T98G glioblastoma cells
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Introduction: Resveratrol (3,5,4'-trihydroxy-trans-stilbene)
is a natural polyphenol with plethora of biological activities,
including chemopreventive and anticancer effects. However,
due to its poor bioavailability and rapid metabolism, its ana-
logs, showing enhanced activity as well as improved pharma-
cokinetic parameters are the subjects of intensive research
and development. Finding such compounds is crucial espe-
cially for the most deadly brain tumor — glioblastoma (GBM).

The aim of this study was to evaluate the effect of five new
synthetic methoxylated stilbenes (MS): 3,4,4’-tri-MS, 3,4,2-tri-
MS, 3,4,2’,4’-tetra-MS, 3,4,2’,6'-tetra-MS and 3,4,2’,4’,6’-penta-
MS as compared to resveratrol, on cell viability, the Wnt/B-cat-
enin signaling, apoptosis and cell cycle distribution in human
T98G GBM cell line.

Materials and methods: T98G cell line was purchased
from ECACC and was grown in standard conditions. The effect
of resveratrol and its analogues on cell viability was assessed
with the MTT assay, after the treatment of cells with the test-
ed compounds in doses ranging from 1-200 pM. Next, using
qPCR we investigated whether the chemicals are capable to
inhibit Wnt/B-catenin signaling by modulating the expres-
sion of genes regulated transcriptionally by B-catenin: Axin2,
c-MYC, CCND1, BIRC5, and NEDD®. Finally, the effect of the
tested compounds on cell cycle distribution and apoptosis
was tested using FACS and FITC Annexin V/propidium iodide

double staining assay, respectively. The p53, Bax, and Bcl-xL
level was assessed using Western blot.

Results: All the compounds dose-dependently reduced the
viability of T98G cells. 3,4,2’,4’,6’-penta-MS, 3,4,2’,4’-tetra-MS
and 3,4,4’-tri-MS displayed an inhibition of viability higher
than that of resveratrol. All the three above mentioned com-
pounds downregulated the transcription of B-catenin, and
the effect was stronger as compared to resveratrol. The most
potent Wnt/B-catenin signaling inhibitor was 3,4,4’-tri-MS. All
of the tested compounds affected cell cycle distribution and
induced apoptosis, while 3,4,2’,4’-tetra-MS and 3,4,4’-tri-MS
were the most potent agents, leading to cell cycle arrest in
S phase and apoptosis.

Conclusions: These results indicate that 3,4,4’-tri-MS
and 3,4,2’,4-tetra-MS are even more effective inhibitors of
Wnt/B-catenin signaling in GBM cell, than resveratrol, lead-
ing to cell cycle arrest and apoptosis and might potentially be
considered as adjuvants in GBM therapy.

Key words: resveratrol, methoxylated stilbenes, GBM,
Wnt/B-catenin signaling, apoptosis, cell cycle.
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Genetic and epigenetic biomarkers of circadian rhythm disruption in breast cancer
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Cyclic changes of various processes in metabolism, phys-
iology and behavioral activity are one of the features that
characterize living organisms. This intrinsic mechanism plays
a crucial role in adaptation to variety of environmental stimu-
li. Exploring the putative impact of circadian rhythms is a rel-
atively novel approach in the etiology hormone-related breast
cancer. Indeed, a paucity of human studies indicates a key
role of circadian genes in breast tumor suppression. One of
several proposed mechanisms underlying breast cancer risk
especially among individuals exposed to LAN involves genetic
and epigenetic alteration and deregulation of circadian clock.
The major findings from human studies indicate that expres-
sion of circadian genes is deregulated in breast cancer. Breast
cancer etiology and prognosis-associated PERs, CRYs, CLOCK
down-regulation and TIMELESS up-regulation may be relat-
ed to relevant gene hypermethylation in tumor tissue. More-
over, apart from transcriptional and epigenetic alteration of
circadian genes, their polymorphism should be also studied
to recognize specific susceptible gene variants among around
20 candidate circadian genes that may be linked with breast
cancer etiology. Recent systemic reviews and meta-analysis
of 15 molecular epidemiology studies support the hypothe-

sis that circadian BMALL, BMAL2, CLOCK, NPAS2, CRY1, CRY2,
PER1, PER3, RORA, RORB, RORC and TIMELESS gene variants
might affect breast cancer risk.

It could be assumed that also diverse clock-controlled
genes which can be regarded as tumor suppressor genes
may play important role in breast cancer etiology. Therefore,
a dual gene- and pathway-based approach appears to offer
the greatest advantages in investigating the overall effect of
clock-related genes on breast cancer development and dis-
ease prognosis. In order to advance the state of the art, it is
important to conduct comprehensive and high-throughput
studies on multi-pathway SNPs, expression and methylation
of core clock and clock-controlled genes, regulatory miRNA
expression in relation to clinicopathological features of breast
cancer patients.

Key words: breast cancer, circadian genes, gene expres-
sion, gene methylation, gene variants, shift work.
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The STARTRK-2 (Studies of Tumor Alterations Responsive
to Targeting Receptor Kinases) trial is a potentially registra-
tion-enabling Phase 2 global basket trial of the investigational
tyrosine kinase inhibitor compound entrectinib in patients
with solid tumors harboring TRK, ROSI, or ALK gene fusions.
Phase 1 studies of entrectinib reported a 79% Overall Rate
of Response across multiple histology types in patients with
gene fusions who were naive to inhibitors of these targets,
received an efficacious dose, and had extracranial disease.
Patients harboring these gene fusions are typically rare in the
cancer population (< 3%); however, they have been seen in
over 40 histologies, including gastrointestinal, lung, head &
neck, and sarcoma. Diagnostic testing to identify these gene
rearrangements is not yet part of standard clinical practice,
due efficiency and cost challenges.

In this presentation, we report on the occurrence of TRK,
ROSI, and ALK fusions in patients treated in Cancer Center
and Institute of Oncology in Warsaw.

The occurrence of TRK, ROS1, and ALK gene fusions in solid
tumors was studied in FFPE specimens from 645 patients. In or-
der to identify these fusions and select the patients eligible for
the Phase 2 STARTRK-2 trial we used 2-step diagnostic test. The
test comprised of IHC screening using a pan-receptor tyrosine
kinase cocktail of antibodies targeting those proteins followed
by an RNA-based anchored multiplex-PCR next generation se-
quencing (NGS) assay performed in IHC positive specimens.

221 out of 645 clinical specimens screened by IHC were
positive and further analyzed by NGS. The presence of gene
fusions was confirmed in 17 of them.

It is of critical importance to develop effective diagnostic
testing algorithms that include identifying appropriate pa-
tients for targeted therapy.

This the two-step testing approach proved to be an effec-
tive strategy to identify patient populations with low preva-
lence of molecular alterations and can be included into stan-
dard clinical practice.
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Hippo kinase LATS1 is involved in epithelial-mezenchymal transition in melanoma
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Melanoma belongs to the most aggressive human cancers.
In metastatic phase it is resistant to common therapies. Such
a high invasiveness and metastatic potential result from sev-
eral mutations and activation of different signal transduction
pathways. One of them is the Hippo signaling. Hippo pathway
is responsible for a growth control and differentiation of tis-
sues and organs. It is also largely involved in tumor formation
and metastasis. One of the key proteins of Hippo signaling
is LATS1 kinase. The role of LATS1 in melanoma remains un-
known. The aim of the study was to investigate the influence
of LATSI on tumor growth and epithelial-mezenchymal tran-
sition (EMT). Using a xenograft model of human metastatic
melanoma we demonstrated that the level of LATS1 expres-
sion determines the tumor growth kinetics as well as tumor

weight, and is highly connected with the expression of epi-
thelial and mesenchymal markers within a tumor mass. Epi-
thelial-mesenchymal transition (EMT) enables epithelial cells
to acquire motility and invasiveness that are characteristic of
mesenchymal cells. It plays an important role in development
and tumor cell metastasis. Our results indicated a new role of
LATS1 in this process. Further analysis of Hippo pathway may
provide a better understanding of the mechanisms of mela-
noma pathogenesis and will help to find the new therapeutic
targets for more effective treatment and diagnosis.
Key words: melanoma, Hippo pathway, LATS1, EMT.
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Comparison of the proteome of exosomes released by HPV(+) or HPV(-)

head and neck cancer cells
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Infection with human papilloma virus (HPV) is an import-
ant etiological/pathological factor in of head and neck squa-
mous cell carcinoma (HNSCC). Two categories of HNSCC can
be distinguished in terms of HPV status: HPV(+) and HPV(-)
HNSCCs differ from each other in respect to their biology
and response to therapy. HPV+ cancers are associated with
favorable responses and have better prognosis. Exosomes
are virus-size vesicles which are produced by all living cells.
Exosomes mediate intercellular communication. Their protein
profiles resemble those of parental cells. Exosomes interact
with and reprogram functions of human immune cells. The
aim of this study was to examine protein profiles of tumor
cell-derived exosomes by mass spectrometry for the presence
of proteins which could interact with immune cells and mod-
ulate their functions.

We studied the protein profiles of exosomes released by
cells of three HNSCC HPV(+) cell lines: SCC-2, SCC-47, SCC-90
and two HNSCC HPV(-) cell lines: PCI-13 and PCI-30. Exosomes
were isolated from tumor cell supernatants by min-size exclu-
sion chromatography (mini-SEC). The isolated exosomes were
assessed for: (i) morphology and size by transmission elec-
tron microscopy (TEM); (i) number of vesicles by g-Nano; and

(iii) the protein content. Molecular profiles were determined
using Western blots (WB) and the high-resolution tandem
mass spectrometry (LC-MS/MS) technique. The results were
confirmed using the on-bead flow cytometry technique.

Exosomes originating from HPV(+) and HPV(-) cancer cells
had the same size (30-150 nm) and morphology. However,
only HPV(+) exosomes contained the following proteins: E6/
E7, Rb and survivin, while HPV(-) exosomes were negative for
cyclin D1 and had low levesl of p53. Application of high-reso-
lution mass spectrometry enabled the detection of CD47 and
CD276 receptor proteins detected only in exosomes originat-
ing from HPV(+) cells. As both these proteins play key roles
in exosome interactions with immune cells, the data suggest
that HPV(+) cancers modulate the host immune system dif-
ferently than HPV(-) cancers.

Key words: proteome of exosomes, high-resolution tan-
dem mass spectrometry, human papilloma virus (HPV), head
and neck squamous cell carcinoma (HNSCC).
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