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Gynecological cancers constitute a serious problem in the world. Their advanced
stages are often characterized by the accumulation of ascites, which leads to
spreading of cancer cells outside their primary focus. Despite progress in the
treatment, prognoses are still not satisfactory. The main causes of these failures
are chemoresistance, metastases and recurrences of the disease, which is influ-
enced by, among others, the microenvironment of cancer cells. This study inves-
tigated the effect of the microenvironment, which create ascites derived from pa-
tients with ovarian and endometrial cancer to non-gynecological HEK 293 cells.
The effect of the gynecological cancer microenvironment on HEK 293 cells be-
haviour was analysed using RT-PCR, qRT-PCR, Western blotting and functional
analysis (invasion assays, hanging drop) methods. Our results suggest that the key
genes for the development of cancer can be regulated by epigenetic and hypoxia-
inducible factor in dependent manner. It was observed that 7z vitro microenvi-
ronment, which is created by cells originating from patients with gynecological
cancer (ovarian cancer, endometrial cancer) is able to generate changes in HEK

293 cells by itself.

Key words: microenvironment, ascites, ovarian cancer, endometrial cancer,
pluripotency.

Introduction

Gynecological cancers, are common diseases
among women worldwide. Endometrial cancer and
ovarian cancer (C54 and C56 respectively, according to
the International Classification of Diseases — ICD-10)
are the most frequently registered gynecological ma-
lignancies in Europe {1]. Both of them are associat-
ed with the production of ascites. This fluid is rich
in proteins and cells, such as: cancer cells, lympho-
cytes and mesothelial cells. Ascites can be considered
as microenvironmental affection for cancer cells {2].
Neoplastic cells are presented as single cells or cell

aggregates, and are able to spread the cancer to other
parts of the human body. Alteration in gene activa-
tion, for instance silencing of tumor suppressors or acti-
vation of oncogenes, may occur in the case of cancer
cells {31. Dysfunction of cell adhesion (metastasis) is
characteristic for tumor cells and is regarded as a re-
sult of alternation in E-cadherin expression (encoded
by CDHI1). Furthermore, E-cadherin plays an im-
portant role in epithelial — mesenchymal transition
(EMT) {4}]. Some of the previous studies demonstrat-
ed the ability of ascites to modulate the gene expres-
sion, which is associated with changes in the cellu-
lar behavior of ovarian cancer cell [5, 6}. However,
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the influence of ascites or medium derived from asci-
tes on non-gynecological cells is still unknown.

Neoplastic transformation is mainly connected
with the combination of many factors, including ge-
netic, epigenetic and environmental, which translates
to specific gene activation {7]. Mutation of genes and
epigenetic alterations underline oncogenesis and can-
cer progression {8}. It shall be noted that the changes
in gene expression can be regulated by the process
of methylation of DNA and histone modification
(i.e. methylation, acetylation). DNA methylation is
carried out by DNA methyltransferases (DNMTs:
DNMT1, DNMT3a and DNMT3b). The prod-
uct of methyl group transfer to cytosine in DNA is
5-methylcitosine. The process of de novo methylation
is referred to as the reaction, where the methyl group
binds to the new sequence, which was not methylat-
ed before. Methylation of CpG island is involved in
transcriptional repression [9]. Transcriptional activity
can be modulated by post-transcriptional modifica-
tion of histone. Moreover, histone modifications (for
example acetylation) cause the increase of available
DNA for transcriptional factors. This is associated
with the transcriptional activity of genes {10}].

0CT4, S0X2, REX1 and NANOG are pluripo-
tency — associated genes, which are active in undif-
ferentiated cells {11, 12}. Some of them were used
in the reprogramming process of human fibroblast
cells {13} and sarcoma cells {14} to pluripotent cells.
Zhang and his co-workers {14} demonstrated that
sarcoma cells can be reprogrammed into pluripotent
ones. In addition, their concept assumes that cells
obtained from aggressive cancer can be terminally
differentiated into other type of cells with the loss
of tumorigenic potential {14}. Moreover, the expres-
sion of OCT4 (key pluripotency marker) in epithelial
ovarian cancer cells may play an important role in
initiation and progression of the malignancy pro-
cess [15, 16}.

Aim of the study

The aim of this study was to investigate the effect
of the gynecological cancer microenvironment (the
acellular fraction of ascites derived from patients with
ovarian cancer and endometrial cancer and medium
after zn vitro cell culture those ascites) on HEK 293 cells
(gene expression profiles, invasive tests).

Material and methods

Patient ethical statement

Following the patient’s consent and the approval
of the Local Ethical Committee (Maria Sklodowska
Curie Memorial Cancer Centre Warsaw, Poland No
26/2012), there were collected ascites from those suf-
fering from gynecological cancer.
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Cell culture

There were collected approximately 50 ml of asci-
tes from two patients with advanced stage of cancer.

Firstly, from a 72 years old woman (CA125 125 IU/
ml), who was diagnosed with IV clinical stage, G3
histological stage and adenocarcinoma endometrial
histological type of endometrial cancer (according
to FIGO) — Sample 1. The patient received chemo-
therapy carboplatin (CBP) and cyclophosphamide
(CTX).

Secondly, from a 73 years old woman (CA 125 240 IU/
ml), who suffered from IIIC stage, G3 histological
stage of ovarian cancer (according to FIGO) — Sam-
ple 2. The patient received chemotherapy Taxol and
carboplatin (CBP).

The liquids were centrifuged (Eppendorf 5810R,
Hamburg, Germany 200 x g for 5 min.). Supernatant
liquid was achieved in —80°C and after that it was
used in further experiments. Pellet of cells was resus-
pended in medium A — DMEM + GlutaMAX (Ther-
mo Fisher Scientific, Waltham, MA USA), with 10%
bovine serum added, (Lonza, San Diego, CA USA),
as well as Antibiotic Antimicotic Solution 1:100
(Sigma — Aldrich, St. Louis, MO USA) and was in-
cubated at 37°C and 5% CO,. Afterwards, Sample 1
and Sample 2 cells were selected and propagated in
the same culture conditions. The number of both
samples increased and, after passaging the culture
medium (acellular medium), they were included in
further experiments.

The effect of cancer microenvironment
on HEK 293 cells

To investigate the role of the gynecological can-
cer microenvironment there was used HEK 293
(ATCC CRL-1573 Human Embryonic Kidney).
For RNA isolation and protein extraction, the HEK
293 was cultured in 25 cm? bottles at a density of
4 X 10°/ bottle (Thermo Fisher Scientific, Waltham,
MA USA). After 72 h of incubation, the medium
was changed. New medium consists of 6 ml medi-
um A, with an additional 2 ml medium of cultured
cells derived from ascites (acellular medium Sample 1
or Sample 2, filtrated medium — 0,22 um Millipore
Billerica, MA USA). After 3 days, the cells were used
for RNA and protein extraction. The experiment was
performed in triplicate.

Invasion assays

Cellular invasion was assayed by determining
the ability of cells to invade the synthetic membrane,
with 8 um pore coated with matrigel (BD Bio Coat
Matrigel Invasion Chambers, BD Biosciences, San
Jose, CAUSA). The number of 4,4 X 10° HEK 293 cells
was seeded to the insert. Lower chambers were filled
with:
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a) filtered ascites, acquired directly (acellular frac-
tion derived from Sample 1 and Sample 2),

b) filtrated medium (acellular fraction); cultures
of cell derived from Sample 1 and Sample 2 (25%
of total volume).

As a control, we used medium A, and filtered medi-
um from cultured OVCAR-3 cells (ATCC HTB-161
ovarian cancer cells — positive control). After 48 h and
72 h of incubation, all the migrated cells that passed
through the membrane were stained with Hoechst
33258 (Sigma — Aldrich, St. Louis, MO USA) and
photographed (fluorescence microscope Axio Vert.
Al, Zen 2010 — software Zeiss, Jena, Germany).

Hanging drop

After trypsinization of monolayer HEK 293, cells
were counted and then 4 X 10%cells were suspended
in filtrated medium from » vitro cultured Sample 1
and Sample 2 cells (25% of total volume) or filtrat-
ed ascites from patients (Sample 1 or Sample 2). As
a control, we used medium A and medium from cul-
tured OVCAR-3 cells (positive control). After pipet-
ting, the cells were applied on the bottom of the petri
dish. The bottom of the culture dish was filled with
PBS (Sigma — Aldrich, St. Louis, MO USA), in order
to mainly drops of each variant were inverted and put
on the bottom of the culture dish. The cells were incu-
bated in the conditions described above for 48 h and
72 h, and then photographed (IB-100, Delta Opti-
cal, Scopelmage 9.0 — software Warsaw, Poland).

Quantitative RT-PCR and RT-PCR

Total RNA was isolated using TRIzol® Reagent
(Thermo Fisher Scientific, Waltham, MA USA),
according to the manufacturer’s protocol. Total RNA
was treated with DNA — free™ Kit (Thermo Fisher
Scientific, Waltham, MA USA) in order to eliminate
possible genomic DNA contamination. One g of RNA
was reverse-transcribed with High Capacity RN A-to-
¢DNA Kit (Thermo Fisher Scientific, Waltham, MA
USA) according to the manufacturer’s instruction.

Polymerase Chain Reaction was performed in BIO-
RAD T100™Thermal Cycler (Hercules, CA USA).
PCR products were separated into 1,5% agarose gels
and visualized, using BIO-RAD ChemiDoc™ MP
Imaging System (Hercules, CA USA).

Relative gene expression was analyzed by Real-
Time PCR using ViiA7 instrument (Thermo Fisher
Scientific, ViiA™ 7 Software v.1.1 Waltham, MA
USA). ACTB was used as an endogenous control.
The following TagMan probes were used in the Real-
Time PCR reaction: ACTB- Hs01060665 gl,
MUCI16- Hs01065189 m1, HIF1a- Hs00153153 ml,
HIF20 (EPAS1)- Hs01026149 ml, NANOG-
Hs04260366 g1, DNMT3A- Hs01027166 ml,
DNMT3B-Hs00171876_m1,HDACI-Hs00606262 g1,

HDAC2- Hs00231032_m1, CDH1- Hs01023894 m]1
(Thermo Fisher Scientific, USA).

Western blotting

Cells were lysed in a lysis buffer (1% NP40 in 20 mM
Tris -Sigma — Aldrich, St. Louis, MO USA, pH 7,4)
with protease inhibitor cocktail (Sigma — Aldrich,
St. Louis, MO USA). Protein concentrations of
the samples were determined using a Bradford
Reagent (Sigma — Aldrich, St. Louis, MO USA).
The proteins (20 ug) were separated by electrophore-
sis in 10% SDS polyacrylamide gels, and then trans-
ferred to PVDF membrane (BIO-RAD, Hercules, CA
USA). Membranes were incubated with a 5% low
fat milk/TBST (50 mM Tris, 150 mM NaCl, 0.1%
Tween 20; Sigma — Aldrich, St. Louis, MO USA) for
1 hour, and then they were incubated overnight with
anti-Nanog antibody (polyclonal, 1 : 500; Abcam,
Cambridge, England, United Kingdom) or anti-HIF1a
antibody (monoclonal, 1 : 500; Abcam, Cambridge,
England, United Kingdom) at 4°C. After washing,
the membrane was incubated with HRP-conjugated
secondary antibodies (1 : 5000; Cell Signaling Tech-
nology, Boston, MA USA). The study was performed
using an enhanced chemiluminescence method (17).
The signal intensity was analyzed using ChemiDoc
MP Imaging System (BIO-RAD, Hercules, CA USA)
and normalized on the basis of B-Actin (1 : 1000; Sig-
ma — Aldrich, St. Louis, MO USA) levels.

Statistical analysis

The statistical analysis was conducted using
GraphPad Prism 6 computer software by GraphPad
Software Inc. The results of the experiments were
analysed by One-way ANOVA and Bonferroni’s
multiple comparisons test in order to determine
the statistically significant differences between
the control and the studied samples. The differences
were considered statistically significant at the confi-
dence level below 0,05.

Results

Pluripotency genes and telomerase reverse
transcriptase activity

The starting population of lines, which were de-
rived from a woman with advanced stage of endo-
metrial cancer and ovarian cancer (Sample 1 and
Sample 2 respectively) and HEK 293 cells, untreated
and treated acellular medium from cells Sample 1
and Sample 2, were subjected to a gene expression
analysis by RT-PCR and a real-time RT-PCR. The re-
sults showed that HEK 293 cells, treated with acel-
lular medium from Sample 1 and Sample 2 cell, ex-
pressed some of pluripotency genes, such as OCT4,
§OX2, REX1 and NANOG. Only Sample 1 cells did
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Table I. Analysis of transcriptional activity pluripotency (OCT4, SOX2, REX1), hTERT, DNMT (DNMT3a, DNMTb) and HDAC (HDACI1, HDAC2) genes in cells from ascites

(Sample 1 and Sample 2) and HEK 293 cells, untreated and treated acellular medium from 7z vitro culture of cells Sample 1 and Sample 2
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HTERT HIF]le HIF2a HIF3a ACTB

HDAC2

NANOG DNMT3A DNMT3B HDACI

SO0X2 REX1

oCT4

SAMPLE
HEK

+

HEK+W61
HEK+W67

W61

W67

not express any pluripotency genes. However, HEK
293/Sample 1 expressed SOX2 (Table I). The results
of a real-time PCR indicated that a sample HEK 293/
Sample 2 had a higher mRNA level of NANOG gene,
compared to HEK 293 cells and Sample 2 cells.
Moreover, the expression was higher even in compar-
ison with HEK 293/Sample 1 (Fig. 1A).

HEK 293 cells cultured in an acellular medium
derived from ascites and HEK 293 indicated the ac-
tivity of a telomerase reverse transcriptase (JTERT)
gene. However, cells, which were derived from pa-
tients and cultured 7z vitro did not express that gene

(Table I).

Hypoxia inducible factors

All tested samples expressed HIF1a and HIF2a and
none of them expressed HIF3a (Table I). In relation
to samples, no statistically significant difference was
found in gene expression at mRNA level of HIFla
(Fig. 1B). The comparison made between the pro-
tein levels of HIFla in the tested samples indicated
that Sample 2 cells demonstrated significantly high-
er level than Sample 1 ones (Fig. 1C). Moreover, HEK
293/Sample 2, indicated the highest mRNA level
of HIF20 and significantly higher level in comparison
with HEK 293 cells (Fig. 1D). The ratio of HIF1a/
HIF2a indicated that Sample 2 had significantly
higher expression level of mRNA than HEK 293/
Sample 2 (Fig. 1E).

CDHI1 expression (encoding E-cadherin)

HEK 293 cells, treated with the acellular medium
from 7n vitro culture of Sample 1 cells (HEK 293/
Sample 1), represented significantly higher mRNA
level of CDH1 gene compared to HEK 293 cells and
Sample 1. Furthermore, the level was higher than in
the case of Sample 2, HEK 293/Sample 1 vs. Sample 1
and HEK 293/Sample 2 vs. Sample 2 (Fig. 1F).

The analysis of each variant of experiments, which
were carried out separately in probes (labelled as HEK
293/Sample 1 and HEK 293/Sample 2) showed that
the expression of CDH1 was the highest or nearly
the highest, as compared to the other studied genes
(Fig. 2A-D).

DNA methyltransferases and histone
deacetylases gene activity

The RT-PCR analysis indicated that all tested
variants expressed genes involved in methylation de
novo (DNMT3a and DNMT3b), just as the T class
of histone deacetylases (Table I).

There were statistically significant differences ob-
served at the mRNA level of DNMT 34 between HEK
293 cells treated with various media (Fig. 3A).
The cells, which were incubated in the acellular me-
dium taken from a patient suffering from ovarian
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Fig. 1. The relative expression of NANOG gene (A) and HIF1a gene (B) in cells from ascites (Sample 1 and Sample 2) and
HEK 293 cells, untreated and treated acellular medium from cells Sample 1 and Sample 2. The relative protein level of
HIF1la is shown as relative to B-ACTIN in cells from ascites (Sample 1 and Sample 2) and HEK 293 cells, untreated and
treated acellular medium from cells Sample 1 and Sample 2 (C). The relative expression of HIF2a gene (D), HIF1o/HIF2a
genes (E) and CDH1 gene (F) in cells from ascites (Sample 1 and Sample 2) and HEK 293 cells, untreated and treated
acellular medium from cells Sample 1 and Sample 2. Data were presented as mean with SD of three independent experi-
ments (Statistical analyses were done using One-way ANOVA and Bonferroni's multiple comparisons test, p < 0,05 was
considered as statistically significant one)
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Fig. 2. The relative gene expression of HIFs, CDH1, NANOG, DNMTs and HDAG: in cells from ascites: Sample 1 (A)
and Sample 2 (B). HEK 293 cells and HEK 293 cells treated acellular medium from cells Sample 1 (HEK 293/Sample 1)
(C) and Sample 2 (HEK 293/Sample 2) (D). Data were presented as mean with SD of three independent experiments
(statistical analyses were done using One-way ANOVA and Bonferroni's multiple comparisons test, p < 0,05 was con-

sidered as statistically significant one)

cancer (HEK 293/Sample 2), indicated a higher level
of mRNA than those incubated in the medium de-
rived from patients with endometrial cancer (HEK
293/Sample 1). The mRNA levels of DNMT3a and
DNMT3b were higher in case of control cells (HEK
293 cells), as compared to the cells derived from pa-
tients suffering from ovarian (Sample 2) and endo-
metrial cancer (Sample 1) (Fig. 3A, B). The mRNA
level of DNMT3b, was significantly higher from
HEK 293 treated acellular medium (HEK 293/
Sample 2), as compared to Sample 2 cells (Fig. 3B).
The expression of HDACI and HDAC2 was the high-

304

est in the case of control cells (HEK 293) (Fig. 3C,
D). The results derived from Real-Time PCR demon-
strated a significant difference between control cells
and treated ones, in the expression of HDAC2 genes.
The cells treated with the acellular medium emanat-
ed from cells Sample 1 (HEK 293/ Sample 1) had
the lower expression of HDAC2 than control cells. In
the case of cells derived from ascites of patients with
gynecological cancer after in vitro culture (Sample 1,
Sample 2), the expression of both genes HDACI and
HDAC2 was lower, as compared to the control (HEK
293) (Fig. 3C, D).
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Fig. 3. The relative expression of DNMT3a (A), DNMT3b (B), HDACI (C) and HDAC2 (D) genes in cells from ascites
(Sample 1 and Sample 2) and HEK 293 cells, untreated and treated acellular medium from cells Sample 1 and Sample 2.
Data were presented as mean with SD of three independent experiments (statistical analyses were done using One-way
ANOVA and Bonferroni’s multiple comparisons test, p < 0,05 was considered as statistically significant one)

Summary of the results of gene expression

The cells from ascites (Sample 1 and Sample 2)
demonstrated the highest level of HIF1a, in compar-
ison with other studied genes (Fig. 2A, B). Howev-
er, the treated HEK 293 cells (HEK 293/Sample 1,
HEK 293/Sample 2) presented a lower mRNA level
of HIF 1o gene, as compared to HIF2a (Fig. 2C, D).

The analysis of each variant of experiments, which
were performed separately in probes showed that
the expression of CDH1 was the highest (HEK 293/
Sample 1) or nearly the highest (HEK 293/Sam-
ple 2) as compared to other studied genes in those
variants. The sample HEK 293/Sample 2 indicated
the highest expression of NANOG and also high ex-
pression of CDH1 and HIF2o. genes, as compared
to other variants of experiments (Fig. 2). Cells
treated with acellular medium (HEK 293/Sample
1 and HEK 293/Sample 2) were higher expression
of HIF1a, HIF20 and CDH1 genes as compared to
control cells. Additionally, HEK 293 cells treated

acellular medium of cells from patients suffering
from ovarian cancer (HEK 293/Sample 2) were
higher expression of NANOG and DNMT3a genes
compare to HEK 293 cells treated medium of cells
from patients suffering from endometrial cancer
(HEK 293/Sample 1).

Invasive assays

The different kinds of acellular ascites meant that
the HEK 293 cells formed an interesting pattern on
the top of the membrane, which might give a visual
image of the degradation of Matrigel components
(Fig. 4A a-c). The variants with ascites (Sample 1 and
Sample 2) created fields without cells (empty space)
(Fig. 4A b-c). Such phenomenon was not observed
in the case of the control variant (with the standard
medium A, Fig. 4A a). Moreover, the fields that
were created by cells treated with the fluid (received
from patients suffering from ovarian cancer — Sam-
ple 2) (Fig. 4A ¢), were larger than those obtained
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Fig. 4. A) The pattern of HEK 293 grow on the membrane surface. Influence of different attractant in low chamber: medium A
(Control) — a, acellular ascites Sample 1 (the patient with endometrial cancer) — b, acellular ascites Sample 2 (the patient with
ovarian cancer) — ¢ on HEK 293 pattern growth on the top of membrane. B) Invasion assays. Hoechst staining after 48 h and
72 h of incubation of HEK 293 cells seeded on an insert, as a attractant in low chambers there were used: medium A (Control)
— a, filtrated medium from OVCARS3 cells 72 vitro culture — b, acellular ascites from Sample 2 cells 772 vitro culture checked after
48 h — c-j and after 72 h — k. Control samples, samples of treated acellular medium from 7z vitro culture (Sample 1, Sample 2)
and acellular ascites from sample Sample 1, did not cause invasion of HEK 293 cells (image the same as the control)
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Fig. 5. A) Hanging drop culture. Spheroids of HEK 293 cells obtained after cultivation in: medium A (control) — a, acellular
ascites from Sample Lcells — b, acellular ascites from Sample 2 cells — c. Magnification of the left side 40 X, right side 100 X.
B) Hanging drop culture. Spheroids of HEK 293 cells obtained after cultivation in: medium A (control) — a, acellular medium
from zn vitro culture of Sample 1 cells — b, acellular medium from 7z vitro culture of Sample 2 cells — c¢. Magnification of the left
side 40 X, right side 100 X
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from patients with endometrial cancer (Sample 1)
(Fig. 4A b).

The results of invasive assays indicated that only
filtrated ascites Sample 2 taken from patients were
used as an attractant and a positive control with
the medium received from 7 vitro culture of OVCAR
3 cells, which allowed observing the presence of cells
in the bottom chamber (Fig. 4B a-k).

Hanging drop

The cultivation of HEK 293 cells in a different flu-
ids generated various spheroids (Fig. SA a-c, 5B a-c).
Spheroids from the control medium gave larger and
richer voids/empty spaces (Fig. 5A a, Fig. 5B a).
The most regular and condensed shape represent-
ed spheroids cultured in acellular ascites Sample 1
(Fig. SA b) and Sample 2 (Fig. 5A ¢), as well as
the acellular medium from 7z vitro culture of Sample 2
cells (Fig. 5B ¢).

Discussion

Most ovarian cancers originate from the ovarian
surface epithelium {18}. To improve the effective-
ness of treatment of patients with ovarian cancer re-
searchers should focus on understanding the molec-
ular mechanism of invasiveness and metastasis {191].
The occurrence of metastasis causes a serious prob-
lem in relation to the cancer treatment. Metasta-
sis of cancer cells into other organs from prima-
ry source of tumor usually means the progression
of cancer disease and the bad prognosis {20}. Ovar-
ian cancer metastasis is predominantly connected
with the peritoneal cavity. Metastasis of adenocar-
cinoma is associated with migration and invasion
of cancer cells [21]. On average, about 36% of cancer
cells exist in ascites of patients with advanced stage
of cancer {22}. Ovarian cancer cells can exist as sin-
gle ones and MSC-multicellular spheroid. However,
it is presumed that cells from spheroids are subject to
the acquisition of more invasive properties {23].

The cells building the human body interact with
ECM and neighbouring cells, which leads to the cre-
ation of a 3D structure. One model of 7z vitro 3D
culture is multicellular spheroid (MSC). This mod-
el (presented by Holtfreter; Moscona and Mosco-
na) shows more similarity, than traditional 2D
culture systems (monolayer cells), to natural 7n
vivo cells conditions {241].

The cell invasion assay allowed study the biologi-
cal capabilities of cells. The co-occurrence of MMP2
and MMP9 entails the digestion of a MATRIGEL
barrier of invasive chamber assays (the so-called mi-
metic natural basement membrane). The invasive
cells move through the matrix towards the low cham-
ber {25, 261. Our material was derived from patient’s
ascites with two frequently occurring gynecologi-
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cal types of cancer. Both women were at advanced
stage of cancer disease. However, the results showed
that the microenvironment that contained only fluid
received from the patient suffering from ovarian can-
cer caused the migration of HEK 293 cells.

Furthermore, the HEK 293 cells as drops suspended
in filtrated ascites Sample 2, created a compact spher-
oid structure. Sodek ez /. previously reported about
the positive correlation between the ability of inva-
sion and the compact structure formation {23}. The
results presented in this paper are in line with it.
Moreover, the cells isolated from those ascites did not
have the expression of E-cadherin, encoded by CDH1
gene. This phenomenon correlated with the previous
observation concerning the loss of expression of those
molecules. Consequently, one observed the progres-
sion of malignancy and more invasive character of ovar-
ian cancer cells {27, 281. However, the presence and
the role of E-cadherin in ovarian cancers cells are not
clear and there are many antithetical hypotheses ob-
served in this field. One of these paradigms assumes
that E-cadherin plays a key role for a tumor suppres-
sor {29}. Other hypothesis states that this diagnostic
biomarker enhances the proliferation of tumor cells by
the activation of MEK/ERK pathway [301. Yet, the re-
sults of 60 cases showed that the negative staining
of E-cadherin in patients suffering from ovarian cancer
is associated with a shorter existence {31}. Simultane-
ously, there is astoundingly high level of E-cadherin ob-
served in cells cultured in the medium derived from i»
vitro culture of Sample 1 and Sample 2 cells. It is as-
sumed that a high presence of E-cadherin occurs at
an early developmental stage of epithelial ovarian can-
cer {30]. This would mean that either HEK 293 cells
affected by the environment of 7z vitro culture or those
taken from patient with gynecological cancer, initi-
ate neoplastic changes of ovarian cancer or, perhaps,
the cells activate some protective mechanism defense
against the induction of new neoplastic changes.
Taking under consideration that activity of pluripo-
tency genes may be involved in initiation of the ma-
lignancy process, the first hypothesis is supported by
the overexpression of NANOG a and HIF2 « genes in
HEK 293/Sample 2 cells, as compared to the control.
Forristal and co-workers {32} presented the relation
between HIF2a and key pluripotency genes, including
NANOG. Suppressing expression of HIF2o caused
a significant decrease in the expression of NANOG
genes [32}].

Recent reports also confirmed the observation
of a positive influence of HIF1 o activation on the pro-
teolytic activity, invasion and migration, as well as
a simultaneous suppressing expression of E-cadher-
in {33, 34}. The cells isolated from ascites Sample 2
pointed out a very high mRNA level of HIFIa, as
compared to other tested genes. Additionally, a pro-
tein level confirmed the test of migration. Usually,
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the expression of HIFa proteins is associated with
tumor grade and poor patient prognosis {35}].

HDACI1 and HDAC?2 belong to the I class of his-
tone deacetylase family and, together with numerous
protein co-repressors, are involved in the transcrip-
tional repression and play multiple physiological
roles {36, 371. In the study performed by Jin and
co-workers [381, 15 of 18 ovarian cancer samples
showed an increased expression of HDACI, while
12 of 18 ones pointed out an elevated expression
of HDAC2, regarding normal ovarian samples.

Hayashi ez al. {391 reported that HDACs correlat-
ed to E-cadherin expression and proliferation marker
(Ki67). Silencing in HDACI1 influenced a decreased
proliferation of ovarian cancer cells, whereas silenc-
ing in HDAC3 caused the reduction of cell migration
and an increased expression of E-cadherin. Another re-
port presented the study on the influence of HDACI,
and co-repressors on the activity of E-cadherin promot-
er. The results showed that the transfection of HDAC1
modulated 40% of repression, while 80% were ob-
tained by an additive effect of co-transfection HDACI,
Snail and mSin3A {40}. In our study, we observed that
HEK 293 cells treated by the acellular medium (which
was derived from filtrated ascites) had an increase in the
expression of E-cadherin, whereas the expression
of HDACs was lower, as compared to untreated cells. It
confirms that an increase in one field entails a decrease
in the other one. This reflects the fact that the expres-
sion of CDH1 gene (encoding E- cadherin) is regulated
by HDACI1 and HDAC2.

Conclusions

The results presented in this article suggest that
the gynecological microenvironment (ascites and acel-
lular medium from 7% vitro culture) affects the expres-
sion of genes involved in pluripotency, metastasis, hy-
poxia inducible factors and genes encoding epigenetic
enzymes (DNMTs and HDAGs). Additionally, it alters
the biological properties of cells. It was proved that
cell fate can be modified by this environment. How-
ever, many issues still need to be resolved in order to
apply this knowledge of cancer treatment in practice.
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