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Novel approaches to target cancer stem 
cells — eliminating the root of the cancer
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Cancer initiating cells (CIC) are often referred to as cancer 
stem cells as they can more efficiently induce tumors than 
the majority of  cells present in the original cancer in tumor 
transplant studies. CICs may represent a type of  dormant 
cancer stem cell responsible for the reoccurrence of  the 
tumor after various therapeutic approaches, such as: chem-
otherapy, radiation, and surgery. CICs can undergo asym-
metric cell division, that results in one daughter cell having 
a more “stem-like phenotype”, while the other daughter 
cell is more differentiated. This more differentiated tumor 
cell is normally sensitive to chemotherapy and is sometimes 
referred to as a “bulk tumor cell”. CICs often share proper-
ties with chemotherapeutic drug resistant cells as they have 
increased expression of  drug transporters and normally 
display altered proliferation rates (slower). We have deter-
mined that resistance can be overcome by co-treatment 
with chemotherapeutic drugs and either compounds ob-
tained from natural products or small molecule inhibitors 
which target the hedgehog (Hh), mTOR, or NF-κB path-
ways. Matrix metalloproteinase 9 (MMP-9) is a key protein 
associated with metastasis. MMP-9 is detected at increased 
levels in the more metastatic prostate cancers. Neutrophil 
gelatinase-associated lipocalin (NGAL) can form a com-
plex with MMP-9 which results in its stabilization. We have 
determined that expression of  MMP-9 is increased in more 
advanced prostate and breast cancer cells which are hor-
mone receptor negative (AR-) than in cells which are not as 
advanced and remain receptor positive. We have observed 
that elevated expression of  NGAL by introduction of  a 
retrovirus expressing NGAL increases the invasiveness of  
the less advanced AR+ cells, while inhibition of  NGAL 
expression by introduction of  a retrovirus encoding a spe-
cific shRNA decreases the invasiveness of  the AR-cells. 
Elevated NGAL, NF-κB and Hh pathway expression in-
duces prostate cells to preferentially undergo epithelial-
mesenchymal transition (EMT), which results in invasive 
CICs. NGAL expression is regulated by NF-κB and other 
transcription factors. Developing novel approaches to tar-
get these pathways that control the expression of  certain 
transcription factors and eliminate CICs could enhance 
cancer treatment significantly.  
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Redox controlled activation 
of integrin receptors
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Integrins, transmembrane receptors that mediate cell ad-
hesion and cell migration, are bi-directional signaling re-
ceptors involved in outside-in and inside-out signaling. 
The inside-out signaling mainly is required to bring the 
integrin into the active conformation. Upon ligand bind-
ing, integrins undergo conformation changes leading to 
outside-in signaling resulting in activation of  complex and 
cell-specific events. Several intracellular proteins,  such  as 
talins, kindlins, filamins, migfilin, FAK, and ILK were  de-
scribed to regulate integrin activation.  Recently a number 
of  observations showed that the induction of  the high-
affinity state of  integrins involves the thiol-dependent step, 
which is clearly associated with activation of  the integrin 
and precedes its ligation. Protein-disulfide isomerase (PDI) 
and thiol metabolism were found to play an important role 
in redox-controlled remodeling of  the exofacial domains 
of  integrin receptors. We provided evidence that PDI regu-
lates activation of  β3 integrins, both αVβ3 and αIIbβ3 in 
endothelial cells and platelets, respectively. Furthermore, 
we showed Ero1α can be responsible for extracellular re-
oxidation of  the PDI active site. We found that Ero1α is 
rapidly recruited to the cell surface in response to platelet 
agonists and is physically associated with PDI and αIIbβ3, 
as suggested by colocalization analysis in confocal micros-
copy and confirmed by immunoprecipitation experiments.  
We propose that Ero1α can support PDI activity toward 
αIIbβ3 providing oxidative equivalents to PDI, which in 
turn reduces or rearranges disulfide bonds in the cargo pro-
tein.
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Advances in clinial genetics of breast cancer
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Part I: Selenoprotein genotypes as well as selenium 
levels in organisms are critical features of  breast can-
cer risk
Aim: Assessment of  breast cancer risk depending on ge-
nomic variants in selected selenoproteins (GPX1, GPX4, 
TXRND2, Sep15) using the model of  Polish population 
(Slavic ethnicity with relatively high level of  genetic homo-
geneity) characterized by low level of  Se (>95% of  indi-
viduals with plasma/serum level <100 µg/l).
Material and methods: Patients: Initial series consisted 
of  131 females with consecutive breast cancers diagnosed 
at our centre. Cases with BRCA1 mutations or diagnosed 
with any malignancy in the past were excluded. For each 
case included for the studies search for pairs was performed 
among unaffected individuals registered in our centre. Fi-
nally, 108 pairs (108/131–82%) matched for year of  birth 
(±3 years), sex, total number of  breast cancers and of  any 
malignancies among first degree relatives were created.
Measurement of  Se level: Selenium concentration in blood 
plasma was determined using graphite furnace atomic ab-
sorption spectrometry (GFAAS). The measurement accu-
racy was ±5% µg Se/l.
Molecular analyses: For molecular analyses 4 most poly-
morphic SNPs localized in selenoprotein genes tested in 
our Center were selected:
GPX1: rs1050450  > C/T, 200Leu/Pro
GPX4: rs713041 > C/T 220Leu/Leu
TXNRD2: rs1139793 > G/A, 370Thr/Ile
SEP15: rs5845 > G/A
Genotyping was performed using TaqMan assays.
Results: Statistically significant data were found for geno-
type TXNRD2 GG which was showing decreased risk (OR 
– 0.27) of  breast cancer for females with Se concentration 
– 60–80 µg/l.
Part II: CHEK2 gene mutations as markers of  high 
risk of  breast cancer
Mutations in CHEK2 predispose to a range of  cancer types 
including breast cancer. A meta-analysis of  all association 
studies estimated the risk of  breast cancer among carriers 
of  1100delC to be increased by 2.7-fold (9) and increased 
by 4.7-fold among carriers with a positive family history of  

breast cancer (Weischer M et al.) CHEK2*1100delC geno-
typing for clinical assessment of  breast cancer risk: meta-
analysis of  26 000 patients cases and 27 000 controls. J Clin 
Oncol 2008; 26: 542-548). 
We estimated the risk of  breast cancer in a women who 
has a CHEK2 mutation depending on her family his-
tory of  breast cancer.  The risk was higher for women 
with a first- or second-degree relative with breast cancer 
(OR=5.0; 95% CI=3.3–7.6) than for women with no fam-
ily history (OR=3.3; 95% CI=2.3–4.7).  If  both a first- and 
second-degree relative was affected with breast cancer, the 
odds ratio was 7.3 (95% CI 3.2–16.8). Assuming a baseline 
risk of  6%, we estimate the lifetime risks for carriers of  
CHEK2 truncating mutations to be 20% for a woman with 
no affected relative, 28% for a woman with one second-
degree-relative affected, 34% for a woman with one first-
degree relative affected, and 44% for a woman with both 
first- and one-second degree relative affected. CHEK2 
mutation screening detects a clinically meaningful risk of  
breast cancer, and should be considered in all women with 
a family history of  breast cancer. Women with a truncating 
mutation in CHEK2 and a positive family history of  breast 
cancer face a lifetime risk of  breast cancer above 25% and 
are candidates for MRI screening and for tamoxifen che-
moprevention.
Part III: Analysis of  the frequency of  pathological 
complete response after neoadjuvant chemotherapy 
with cisplatin in BRCA1 mutation carriers with breast 
cancer
Aim of  study: The aim of  this study was to evaluate the 
frequency of  pathological complete response (pCR) in 
BRCA1 mutation carriers diagnosed with breast cancer 
treated with preoperative cisplatin chemotherapy.
Material and methods: Between December 2006 and 
November 2010 fifty five women with BRCA1 mutation 
and diagnosed with breast cancer stage I to III were en-
rolled. Patients were treated with cisplatin at dose 75 mg/
m2 every three weeks for four cycles. After chemotherapy 
mastectomy was performed and followed with convention-
al chemotherapy. Seven patients had prior chemotherapy 
for a previous cancer diagnosis. Four patients received 
prior chemotherapy for their current cancer diagnosis and 
than received therapy according our protocol.
In the group of  44 patients treated with cisplatin in first 
line of  treatment — 15 met the standard criteria for neo-
adjuvant chemotherapy, and in 29 cases — the criteria were 
not met.
Pathologic complete response was determined by review 
of  surgical specimens. Complete pathologic response was 
defined as no residual invasive disease in both the breast 
and axilla. Information was collected on clinical stage, 
grade, hormone receptor status and HER2 status prior to 
treatment.
Results: A pathologic complete response (pCR) was ob-
served in 37/55 (67%) patients, partial response was ob-
served in 17/55 (31%) patients and stable disease in 1/55 
(2%) patient. After excluding those patients who were 
treated with chemotherapy in the past-pathological com-
plete response was achieved in 34/44 (7.3%) patients. In 
the group of  15 patients who met the standard criteria for 
neoadjuvant chemotherapy and treated with cisplatin-mon-
otherapy as a first line of  treatment pathological complete 
response was achieved in 67% (10/15) patients. In group 
of  remaining 29 patients who did meet the criteria for neo-
adjuvant treatment the pathological complete response was 
achieved in 83% (24/29) patients.
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Multiple studies have demonstrated the role of  the acquisi-
tion of  a mesenchymal-like phenotype by epithelial tumor 
cells in the metastasis of  carcinomas, via a process desig-
nated as epithelial-mesenchymal transition (EMT). Com-
monly used EMT molecular markers include among others 
increased expression of  N-cadherin and vimentin, nuclear 
localization of  beta-catenin, and the decrease of  E-cadher-
in synthesis. It was also indicated that beta1 integrins might 
be involved in EMT. We sought to learn if  and how crucial 
cell adhesion molecules contribute to this phenomenon.
We have recently found out that beta1 integrins may play an 
important role in melanoma progression through protec-
tion against apoptotis. Silencing of  beta1 integrin alone was 
not sufficient to made cells enter the apoptosis pathway but 
it sensitized cells to some recognized anticancer drugs by as 
yet not well understood mechanism. In addition we demon-
strated that N-cadherin regulated melanoma cell prolifera-
tion via modulation of  AKT, ERK  signalling. Common to 
cancer progression upregulation of  N-cadherin expression, 
promotes dysregulated cell growth, motility and invasive-
ness. Inhibition of  N-cadherin by siRNA reduced prolif-
eration through a decrease in the activity of  certain protein 
kinases which in turn led to reduced activity of  cyclins  and 
the increased activity of  the cell cycle inhibitors. Therefore 
it seems very likely that cadherins and integrins must func-
tion in a coordinated manner to effectively mediate the cel-
lular interaction essential for migration and tumor metas-
tasis. Regarding the results of  our initial study and recently 
published data we postulate that the most likely candidate 
that might coordinate integrin/cadherin expression or/and 
functions is integrin linked kinase (ILK). ILK is a serine-
threonine kinase which interacts directly with cytoplasmic 
domains of  the beta1 or beta3 integrin subunits. Silencing 
of  ILK expression by siRNA significantly inhibited the sta-
bilization and subsequent nuclear translocation of  beta-cat-
enin and decreased the expression of  N-cadherin, a crucial 
molecule in the EMT. Our findings allow to hypothesize 
on a new molecular mechanism in which beta1 integrins, 
through ILK, can regulate the expression of  N-cadherin.
As metastasis resistant to therapy is the main cause of  
death from cancer, it is essential to develop novel strate-
gies by targeting key regulators at the crossroad of  signaling 
pathways like N-cadherin, beta1 integrins and ILK.  
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Heme oxygenase-1, an enzyme degrading heme may act as 
pro- or anti-tumorigenic agent in different types of  tumors. 
We investigated whether HO-1 can affect microRNAs.
HO-1 overexpressing non-small cell lung cancer NCI-
H292 cells and control cells were generated by transduction 
with retroviral vectors.
HO-1 overexpression slightly upregulates the expression 
of  factors responsible for miRNA processing: DGCR8, 
Drosha and Dicer. Global production of  microRNAs is 
also enhanced. Moreover, in HO-1 overexpressing cells 
miRCURY™ LNA array analysis revealed significantly di-
minished expression of  angiomirs (miR-378, miR-17-92 
cluster) and oncomirs (miR-17-92 cluster), miRNAs tuning 
tumor cells to alteration of  oxygen concentration (miR-
20b*, miR-210), whereas tumor suppressive microRNAs 
(miR-24, miR-193b, miR-181a) are upregulated.
In vitro, HO-1 overexpression diminished proliferation and 
migration of  lung cancer cells and also decreased activity 
of  a tumorigenic marker — ALDH. Restoration of  the 
level of  the most potently downregulated angiomir and 
oncomir in HO-1 overexpressing cells — miR-378 — was 
achieved by transfection with miRNA precursors. This did 
not reverse those effects in vitro. However, high miR-378 
overexpression in wild type cells transduced with lentiviral 
vectors diminished HO-1 expression, enhanced migration 
and proliferation and upregulated production of  proan-
giogenic VEGF and IL-8. Moreover, NCI-miR-378 cells 
exported more miR-378 in exosomes in comparison to 
control cells, whereas HO-1 overexpression diminished its 
level not only in cells, but also in exosomes.
Human lung microvascular endothelial cells (HLMEC) in-
cubated with media collected from control cells prolifer-
ated more potently than those cultured with unconditioned 
media, evidencing pro-angiogenic properties of  NCI-
H292 cells. However, HO-1 or miR-378 overexpression 
did not modulate the effect. Angiogenic assay revealed that 
HLMEC treated with NCI-miR-378 cells conditioned me-
dia formed more tubules in Matrigel compared to NCI-ctrl 
cells conditioned media, whereas media from NCI-HO-1 
cells exerted the opposite effect.
To conclude, HO-1 overexpression in lung cancer perturbs 
microRNA transcriptome and in that way may regulate tu-
morigenesis. HO-1 diminishes, whereas miR-378 enhances 
tumorigenic and angiogenic potential of  human lung can-
cer. 
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FANCJ helicase suppresses genomic 
and epigenetic instability by promoting 
replication past G-quadruplex motifs
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A defect in DNA repair causes Fanconi Anaemia (FA), a 
devastating genetic illness. Patients afflicted with FA suf-
fer from a broad spectrum of  developmental defects, bone 
marrow failure, aplastic anemia and also cancer. Among 
the 15 identified FA gene products only two, FANCM and 
FANCJ helicases have enzymatic activities that can be as-
sociated with DNA metabolism. Increasing evidence from 
my laboratory and others indicate that the molecular de-
fects in FA result from malfunctioning DNA repair during 
the process of  DNA replication. However, our mechanistic 
understanding of  the FA proteins role in this process re-
mains very poor. Recently, using single molecule analysis 
of  DNA replication, we have shown that FANCM plays an 
important role during genome duplication by promoting 
replication fork restart and simultaneously limiting the ac-
cumulation of  RPA-ssDNA. We have now extended these 
studies to examine the other helicase mutated in the FA 
syndrome — FANCJ.
Here, using the vertebrate model system DT40, we provide 
compelling evidence that FANCJ promotes global replica-
tion fork dynamics under condition of  replicative stress. 
In particular, we show that FANCJ co-localizes with DNA 
replication factors and its helicase activity is required to 
support efficient replication fork progression in cells ex-
posed to low doses of  HU and/or agents that stabilize the 
G-quadruplex (G4) DNA structures. Furthermore, FANCJ 
co-localises with G4 DNA motifs and in FANCJ-deficient 
cells these motifs become enriched with gH2AX — a 
marker of  fork stalling/collapse. Unexpectedly, we also un-
cover a novel function for FANCJ that is suppression of  
epigenetic instability. This is important, as DNA replication 
is known to be epigenetically coordinated during develop-
ment and our results show that interfering with replication 
disrupts this epigenetic control impacting on key cellular 
processes including differentiation, epigenetic-dependent 
modulation of  gene expression, and DNA repair.
In summary, our data firmly establish that FANCJ as a cru-
cial molecule in the maintenance of  genome integrity dur-
ing unperturbed S-phase by promoting replication past G4 
structures and preventing both, genomic and epigenetic 
instability. 
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Impact of multi-targeted cyclin-
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A fine-tuned balance between pro-survival and apoptosis-
promoting factors determines the clonal expansion of  
transformed cells as well as their susceptibility to therapy 
[1]. In most cases, tumor cells divide rapidly due to the 
shortening of  the cell cycle. Progression of  the mamma-
lian cell cycle is driven by transient activation of  complexes 
consisting of  cyclins and cyclin dependent kinases (CDKs). 
The escape from the proper control of  the cell cycle by 
up-regulation of  cyclins or aberrant activation of  CDKs as 
well as by inactivation of  cellular inhibitors of  CDKs (CKI) 
leads to acceleration of  cell divisions and malignant trans-
formation [2]. For these reasons the regulators of  cell cycle 
have been considered as very promising therapeutic targets 
in human malignancies. It has been recognized that deficits 
in cellular CKIs, as frequently observed in cancers, could 
be compensated by synthetic compounds and provided a 
rationale for development of  pharmacological inhibitors 
of  CDKs. Multi-targeted cyclin-dependent kinase inhibi-
tors such as roscovitine (ROSC) and olomoucine II (OLO), 
affect CDKs involved in the regulation of  both: cell cycle 
progression and transcriptional control. The inhibition of  
CDK7 and CDK9 has a serious impact on the activity of  
RNA Pol II. Unphosphorylated CTD is not able to recruit 
co-factors required for transcriptional elongation resulting 
in a global transcriptional block. Interestingly, the cellular 
RNA Pol II is also necessary for transcriptional regulation 
of  virally encoded proteins. We observed that ROSC and 
OLOII simultaneously inhibit CDK2 and CDK7, and in 
turn RNA Pol II in different cancer cells [3]. In HPV+-ve 
cancer cells both CDK inhibitors resulted in the repression 
of  virally-encoded oncoproteins promoting cell survival 
[4]. In view of  several modes of  action the multi-targeted 
CDK inhibitors are predestinated for therapy of  therapy-
resistant cancers.
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Albeit being unmatchable aggressive in vivo, many types 
of  glioblastoma (GBM) cells (including tumor stem cells 
(TSC), cells showing EGFR amplification) cannot be prop-
agated in vitro under standard cell culture conditions. In 
2010, our group showed that 3D conditions preserve the 
EGFR amplification in GBM cells cultured in vitro. Previ-
ously Pollard et al. and Lee et al. described in high rank jour-
nals (Cancer Cell and Cancer Research) novel 2D conditions 
for the culturing in vitro of  any GBM cells, especially TSC. 
Currently, we showed that these 2D conditions are not as 
efficient as the 3D conditions designed by our group, not 
only for GBM cells with EGFR amplification but also for 
GBM cells without this alteration (isolated from specimens 
with the amplification). Our preliminary results suggest 
that EGFR amplicon extrusion is the first in vitro mecha-
nism partially responsible for the change in the phenotype 
and genotype of  glioblastoma cells to a less aggressive one. 
Surprisingly, we observe a positive selection of  normal (in-
filtrating the surgical specimen) cells  versus GBM cells in 
standard 2D cell culture conditions. We propose new cell 
culture conditions, which may be further advanced for the 
purpose of  a new in vitro model for the preclinical drug 
testing, especially for the inhibitors of  the EGFR pathways 
and anti-tumour stem cells.
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Cancer is one of  the greatest appeals of  nowadays medi-
cine. Numerous cases are caused by aromatic xenobiotics, 
which have capability to interact directly with nucleic acids 
producing mutations and alterations, which could lead to 
neoplasm. Methylxanthines (MTX), especially caffeine, are 
the most frequently consumed alkaloids worldwide. Many 
epidemiological data show decline of  cancer risk in humans 
consuming beverages containing caffeine. It is suggested 
that MTX could reduce mutagenic and carcinogenic ef-
fects of  exogenic aromatic substances by hetero-complexes 
(stacking aggregates) formation, which may decrease con-
centration of  free, active mutagen molecules available for 
cells. This work presents the protective effects of  MTX to-
wards DNA against Ethidium Bromide (EB), well known 
mutagenic and intercalating agent. UV/vis spectroscopy 
studies and calculations based on two different thermody-
namic models were accomplished to show de-intercalation 
of  EB in the presence of  MTX molecules. Association 
constants values of  DNA-EB and EB-MTX interactions, 
determined using these two models, are coincident, sug-
gesting that both calculating methods are good tools to in-
vestigate kinetics of  such complex interactions. Additional-
ly, mutagenicity tests on Salmonella typhimurium TA98 strain 
(Ames test) were performed to check biological activity of  
several aromatic mutagens in the presence of  MTX. Ob-
tained results revealed the reduction of  mutagenic effects 
of  these compounds in the presence of  MTX molecules. 
Moreover, observed reduction of  mutagenic potency of  
aromatic substances caused by MTX is dependent on free 
form concentration of  these agents, which strongly sug-
gests a key-role of  stacking hetero-complexes formation in 
explanation of  the MTX protective phenomenon against 
activity of  aromatic mutagens.
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Among all malignant neoplasms non-small cell lung cancer 
(NSCLC) occurs the most frequently. Despite the patho-
genesis of  NSCLC is not fully explained, it is established 
that an important thing is damage of  lung parenchyma as a 
succession of  the oxidative stress which is caused by vari-
ous exogenous factors [1]. In many researches there was 
marked the level of  different systemic antioxidants in case 
of  NSCLC but there was not rated at the same time all lev-
els of  antioxidant vitamins or the influence applied during 
treatment with vit. C supplementation as a powerful anti-
oxidant which was not increasing at significant proliferation 
of  NSCLC. The aim of  this study was to determine the 
concentrations of  vit. C, E and A in the plasma of  patients 
with NSCLC before and after exposure to chemotherapy 
alone and also chemotherapy in combination with vit. C 
supplementation and comparing the results obtained. The 
material for studies was plasma of  two groups of  patients 
of  both sexes: group I (control, age: 50÷74, n=25) treat-
ed 6 weeks with vinorelbine and cisplatine, group II (age: 
47÷75, n=25), also treated 6 weeks with chemotherapy and 
additionally received vit. C (daily 600 mg). In plasma col-
lected from them were determined blood concentrations 
of  vit. C, E, A using spectrophotometric methods [2] and 
the camera T60V (PG Instruments). Before chemotherapy 
both groups of  patients had reduced to standard levels of  
vit. C and E but the proper concentration of  vit. A. After 
chemotherapy in group I significantly decreased both con-
centrations of  vit. C and E — 41% and 36% and vit. A only 
12% (remaining in the norm). In group II all concentration 
increased especially strongly of  vit. C and E — 110% and 
54% (reaching level of  the norm), highly less of  vit. A — 
13%. The results indicate weakness of  body status of  vit. 
C and E in the course NSCLC, aggravated by cytostatics 
and to restore normal levels of  these vitamins due to sup-
plementation may be used with a known interaction with 
vit. C and E. It seems that the accepted supplementation 
is fully justified as contributing to normalize concentrations 
of  these vit. in patients with NSCLC. This may partially 
improve systemic antioxidant defense system and weaken 
the side effects of  cytotoxic chemotherapy, as indicated by 
improvement in some patients reported tolerance to cyto-
statics.
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Gastrointestinal cancers (GIC) are the significant cause 
of  human cancer deaths worldwide. Because most of  the  
patients with GIC are diagnosed with the advanced, inre-
sectable disease and have a poor prognosis, improving a 
biological markers for early detection these cancers are of  
prime importance. The aim of  this study was to evaluate 
the concentration of  inflammatory and immunoregulatory 
cytokines: IL-12, IL-18 and IFN-γ, in serum of  patients 
with GIC, in terms of  their application as biomarkers of  
stage of  disease progression. The correlation between se-
rum level and tumor tissue level of  these cytokines was 
explored.
Blood samples were taken prior to any treatment from 54 
patients with gastric adenocarcinoma  and 46 patients with 
colorectal cancer. The serum from healthy subjects served 
as normal controls. The tumor specimens and their cor-
responding normal tissues from operated patients were ex-
amined. Evaluation of  the levels of  IL-12, IL-18 and IFN-γ 
in the serum and in the extracts of  tumor and normal tis-
sues was done using immunoenzymatic ELISA assays.
The concentration of  serum IL-12 was significantly higher 
in colorectal cancer patients than in control (p<0.05). The 
levels of  serum IL-18 and  IFN-γ significantly increased in 
gastric cancer group in comparison to control (p<0.001). 
The levels of  both IL-18 and IFN-γ detected in tumor 
tissues were higher than those in corresponding normal 
tissues, in gastric and colorectal cancers (p<0.05). The in-
crease of  the concentration of  IL-12 and IL-18 in serum 
and tumor tissue correlated with the advance of  clinical 
stage and primary tumor progression in gastric cancer. But 
significant correlation between concentration of  IFN-γ, 
IL-12, IL-18 in serum and  in tumor extract for each GIC 
was not observed.
These results indicates, that IL-18 and IFN-γ production 
may be induced in response to tumor cells or other factors 
related to tumor development in gastric cancer. The high 
levels of   IL-12, IL-18 and IFN-γ in serum suggests, that 
these cytokines might play an important role in the antitu-
mor response against cancer progression in GIC patients.   
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The series of  pentabromobenzylisothioureas (ZKKs) was 
synthesized from pentabromobenzyl bromide and substi-
tuted thioureas to give respective isothiouronium salts. The 
aim of  this study was the investigation of  the influence 
ZKKs: ZKK-1, ZKK-3, ZKK-9, ZKK-10 on the cytotoxic 
and the cell cycle progression at two human neoplastic cell 
lines: KG-1 (human acute myelogenous leukemia) and PC-3 
(human prostate adenocarcinoma). All cells used were in 
exponential growth phase, and were incubated with ZKKs 
for 24 and 48 h at 10-50 µM concentrations range. Cyto-
toxic effects were evaluated using MTT and Annexin-V  
FITC / PI apoptosis tests.  Flow cytometric determinations 
of  DNA content in the cells were performed using flow 
cytometer and analyzed using MacCycle sowftware. Cell 
morphology was assessed by fluorescence microscopy.
The compounds exhibited cytotoxic activity against leuke-
mia and solid tumors cell lines. Compound ZKK-10 [N,N’-
diisopropyl-S-pentabromobenzylisothiouronium bromide] 
was the most effective in KG-1 and PC-3 cell lines. The 
ZKK-10 induced apoptosis at 20 µM (48 h) concentration 
in 95.0% and 65.1% of  cells KG-1 and PC-3, respectively. 
The studied compounds in both these cell lines induce 
changes in the cell cycle progression and cell morphology.
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DNA interstrand crosslinks (ICLs) covalently link two op-
posite strands of  DNA, causing inhibition of  replication. 
Defective repair of  these lesions is mutagenic and may lead 
to carcinogenesis. ICLs removal is extremely complicated 
and involves several DNA repair systems, from which 
Fanconi anaemia pathway (FA) and homologous recombi-
nation (HR) play the most important role. To shed light 
on the molecular mechanism responsible for ICLs repair, 
a number of  Chinese hamster cell mutants sensitive to 
cross-linking agents (e.g. mitomycin C, MMC), were iso-
lated. Here, we present molecular characteristics of  a novel 
CL-V8B mutant representing a new complementation 
group. Our previous data indicated that the FA pathway 
involved in monoubiquitination of  Fancd2 works correctly 
in these cells. Also Brca2/Fancd1 and Fancn operating 
downstream of  this process are probably intact, since we 
observed proper induction of  Rad51 foci formation in 
CL-V8B cells, a process that engages proteins common for 
FA and HR. The FA gene, Fancj, working downstream of  
Fancd2 monoubiquitination is also most likely unaffected 
in this mutant, as was revealed by preliminary results. How-
ever, phenotypic characteristics strongly suggest a defec-
tive HR in CL-V8B cells. This mutant shows a remark-
able sensitivity to poly(ADP-ribose) polymerase inhibitor 
KU0058948 (~430 fold) and a decreased level of  sponta-
neous and MMC-induced sister chromatid exchanges, that 
feature characteristics of  impaired HR. Since aberrations 
of  centrosomes are common in HR defective mutants, we 
analysed them in CL-V8B. We found an increased level of  
abnormal centrosomes in these cells, in comparison to wild 
type cells. Additionally, some HR deficient cells, like those 
lacking Rad51C gene, show impaired sister chromatid co-
hesion, we examined this process in CL-V8B, although no 
anomalies were found. A defect in Rad51C was also ex-
cluded by genetic complementation analysis. In summary, 
our results indicate that most probably the gene mutated in 
CL-V8B belongs to the HR pathway and it is acting down-
stream of  the Rad51 filament formation. To date, a very 
few cell lines mutated in the genes operating at the later 
steps of  HR, are available, thus CL-V8B cells represent a 
very interesting new model for studying homologous re-
combination and its role in cellular response to ICLs and 
maintenance of  genomic stability. Currently, new candidate 
genes that could be defective in this mutant are analysed. 
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There is a large body of  data indicating a role of  enhanced 
COX-2 expression in development and/or progression of  
human breast cancers. However, results of  immunohisto-
chemical detection of  the COX-2 protein in those cancers 
are inconsistent and often divergent.
The immediate aim of  the present study was to examine 
COX-2 expression levels as well as types of  and spatial dis-
tributions of  cells expressing the protein in malignant and 
benign breast lesions and in normal breast tissues to assess 
a potential of  COX-2 expression as a marker of  progres-
sion of  human breast cancers. 
The study consisted of  36 cancers, 10 lymph node metas-
tases, 7 cases of  mild dysplasia and 4 adenofibromas. COX-
2 expression was determined immunohistochemically in 
formalin-fixed paraffin-embedded specimens using poly-
clonal antibodies specific to N-terminus of  the protein. 
Semi quantitative immunohistochemical scoring involved 
determination of  percentage fractions and of  staining in-
tensity of  epithelial and stromal cells.
COX-2 was detected in all types of  the lesions investigated 
and in normal tissues both distant from and surrounding 
the lesions. Staining of  the epithelial cells was stronger in 
malignant lesions compared to dysplastic and normal tis-
sues. Highest percentage fractions of  the COX-2 positive 
cells were found in lymph node metastases while strongest 
staining of  the epithelial cells was observed in lobular can-
cers and more generally, in all the tumors of  diameters ≥ 2 
cm. Epithelial cells of  cancers of  different degrees of  his-
tologically assessed malignancy and of  different potential 
for metastasis expressed COX-2 at similar levels. However, 
percentage fractions of  COX-2 positive stromal cells were 
higher in metastatic than in nonmetastatic cancers. Also 
staining intensity of  stromal cells present at peripheries of  
the lesions was for infiltrating cancers stronger compared 
to the cancers in situ. Normal tissues surrounding the can-
cerous lesions expressed COX-2 stronger than the distant 
tissues. Moreover, percentage fractions of  both the epithe-
lial and stromal COX-2 positive cells in tissues surrounding 
the invasive cancers were higher than for in situ cancers.
In conclusion development and/or progression of  breast 
tumors are associated with enhancement of  the COX-2 ex-
pression. The observed correlations indicate that the pro-
tein may be useful prognostic marker and perhaps also a 
target for chemotherapeutic drugs.
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Metabolic alterations are one of  the hallmarks of  neoplas-
tic transformation and are frequently observed in various 
types of  cancer.  Glucose and glutamine are two main en-
ergetic substrates for cancer cells catabolyzed in glycolysis 
and glutaminolysis, respectively. High rate of  aerobic gly-
colysis known as “Warburg effect” and reduced oxidative 
phosphorylation and fatty acid oxidation,  make a distinc-
tion between normal nad cancer cell metabolism. 
Peroxisome Proliferator Activated Receptors α (PPARα) 
belong to the nuclear receptor superfamily and are known 
to regulate cellular metabolism through the promotion of  
fatty acid oxidation and down regulation of  glucose and 
aminoacid consumption. Oncogenic proteins, such as Akt, 
exert strong impact on cellular metabolism which leads to 
acceleration of  proliferation rate. Our previous results have 
shown an interesting antineoplastic and antimetastatic ef-
fects of  PPARα in various cancer cell lines which was at 
least partially evoked by antagonism between PPARα and 
Akt. Here, we have made an attempt to look into the mo-
lecular mechanisms of  these effects in the context of  me-
tabolism.
Parental B16F10 murine melanoma cell line was used to de-
velop the B16 Myr-Akt stable cell line with overexpression 
of  constitutively active (myristoylated) Akt, and the B16 
DN-Akt line overexpressing a dominant negative (K179M) 
mutant of  Akt. The metabolic characteristics (glucose con-
sumption rate, acyl-CoA dehydrogenase and glutaminase 
activity) and sensitivity to natural (eicosapentaenoic acid, 
EPA) and synthetic (fenofobrate) was studied in these three 
cell lines. 
The metabolic profile of  the cells treated with the PPAR 
α ligands differed dependently on Akt status. Interestingly 
EPA, in contrast to fenofibrate, is an effective activator of  
β-oxidation of  fatty acids. PPARα ligands synergistically 
strenghten the cytotoxic effects of  glycolysis inhibitors 
(2-deoxyglucose, NaF) and potently sensitize the cells to 
glucose starvation. This is a possible result of  a metabolic 
crisis induced by PPARα ligands, which make them can-
didates for anticancer agents supplementary to classical 
chemotherapy.
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GRH family of  proteins is an ancient family of  transcrip-
tion factors which has appeared in evolution in early unicel-
lular ancestor of  animals, choanoflagellates, and fungi. In 
extant animals, as evolutionary distinct as insects and man, 
they are involved in regulation of  development, function-
ing, regeneration of  epidermal barrier and in other process-
es. Grainyhead (GRH) is a Drosophila melanogaster’s protein 
that has been identified as a key regulator of  exoskeleton 
development, as it has been shown to induce expression of  
main cuticular cross-linking enzyme DOPA-decarboxylase 
(Ddc). In addition, by regulating Fasciclin 3 and Coracle, 
this transcription factor is also involved in forming septate 
junctions between embryonic epidermal cells. Mutant flies 
are not able to hatch because of  flimsy cuticle.
In mammals there are three homologs of  GRH — Grainy-
head-like 1/2/3 (GRHL1/2/3). All of  them are highly ex-
pressed in mice epidermis and appear to be crucial for the 
maintenance of  this organ. GRHL3 was shown to regulate 
the expression of  transglutaminase 1 (TGase 1) which in 
mammalian skin performs a cross-linking function analo-
gous to that of  Ddc in the fly. GRHL1 regulates expression 
of  keratinocytes’ cell junction component — desmosomal 
cadherin desmoglein 1 (Dsg 1). Knock-out mutations of  
GRHL2 and GRHL3 ale lethal in mice. Mutant embryos 
do not develop proper epidermal barrier and die shortly 
before birth because of  extensive water loss. Only GRHL1 
knock-out mice are viable but they also have some minor 
epidermal defects — delay in coat growth, hair loss in older 
mice and palmoplantar keratoderma.
There are some premises that suggest not yet investigated 
roles of  GRHL proteins in carcinogenesis — GRHL2 reg-
ulates overexpression of  human telomerase reverse tran-
scriptase (hTERT) during immortalization of  human oral 
squamous cell carcinoma cells and GRHL3 is a responsive 
gene in the TNFα signaling pathway and stimulates migra-
tion of  endothelial cells. Mechanisms of  involvement of  
the factors in carcinogenesis have not yet been studied. I 
would like to present results of  my investigation on role of  
GRHL1 transcription factor in development and progres-
sion of  epidermal carcinomas.
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Integrins — family of  adhesion proteins are involved in 
variety of  physiological processes, but alterations in their 
expression and signals they conduct seem to have crucial 
role in cancerogenesis. Integrins with β1 subunit, the largest 
subfamily of  those receptors, are considered to be respon-
sible for enhanced proliferation and invasion potential. 
Moreover, adhesion through those receptors to extracel-
lular matrix stimulates survival of  cells and is one of  the 
reasons for multidrug resistance in many types of  cancer.
The aim of  the study was to determine if  and how in-
tegrins β1 control proliferation, apoptosis and invasion in 
melanoma cells.
The studies were carried out on melanoma cell lines from 
different stages of  progression. β1 integrins expression was 
silenced using siRNA method and verified on protein level 
(Western blot). Proliferation was assayed in colometric test 
measuring incorporation of  BrdU. Apoptosis was deter-
mined as caspase-3 activity (fluorometric method). Inva-
sion was studied by the analysis of  passage of  cells through 
MatriGel in Boyden chambers or activation of  matrix met-
alloproteinases (MMPs, gelatin zymography). Tipifarnib 
(farnesyltransferase inhibitor) was used to stimulate apop-
tosis. To determine if  integrins after binding to extracel-
lular matrix trigger survival signals protecting cells against 
proapoptotic treatment, cells were seeded on plastic or 
MatriGel and after addition of  Tipifarnib caspase-3 activity 
was measured. Analysis of  proteins involved in signalling 
cascade activated by integrins was performed by Western 
blot.
In analyzed cell lines siRNA reduced β1 expression in about 
80–90% for 72 h. Silencing β1 integrins alone had no effect 
on triggering apoptosis and decreased proliferation in one 
cell line. Also invasion potential and MMPs activity were 
not changed after trensfection. In melanoma cells treatment 
with Tiparnifib caused apoptosis and reduced proliferation 
and in cells which had silenced integrin β1 those effects 
were augmented. On the other hand, adhesion of  cells to 
MatriGel resulted in notably lower caspase-3 activity.
These findings suggest that β1 integrins play an important 
role in melanoma progression through protection against 
apoptotis. Surprisingly, silencing of  β1 integrin alone was 
not sufficient to force cells enter the apoptosis pathway but 
it sensitizes cells to anticancer drug like Tipifarnib, which 
could be promising observation in cancer treatment.
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Products of  prolidase [E.C. 3.4.13.9] activity, proline or 
hydroxyproline, contribute to up-regulation of  hypoxia-in-
ducible factor-1 α (HIF-1α). Prolidase activity is regulated 
by β1-integrin signaling. We studied the effects of  echistatin 
(a well-known disintegrin) and thrombin (a serine protease 
capable of  activation of  integrin α2β1 receptor) on proli-
dase activity and expressions of  prolidase, α2β1-integrin re-
ceptor, FAK, MAP-kinases (ERK1 and ERK2) and nuclear 
HIF-1a in human colon adenocarcinoma (DLD-1) cells. It 
has been found that treatment of  the cells with thrombin 
contributes to decrease in the expression of  prolidase and 
simultaneously increase in its phosphorylation, resulting 
in maintenance  of  the enzyme activity. The phenomenon 
was accompanied by thrombin-dependent recovery of  de-
pressed autophosphorylation of  FAK (pY397) under the 
effect of  FAK inhibitor (1,2,4,5-benzenetetramine tetrahy-
drochloride). Although integrin α2β1 receptor expression 
was not affected by thrombin, the signaling induced by 
thrombin up-regulated nuclear HIF-1α expression. It was 
accompanied by increase in the expression of  MAP kinases, 
ERK1 and ERK2. It suggests that integrin-dependent sign-
aling through p-FAK is up-regulated in DLD-1 cells and it 
may represent potential target for anti-cancer therapy. 
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Cysteine peptidases play a crucial role in pathogenesis of  
cancer including invasion through degradation of  extracel-
lular matrix, metastasis by enhancing cell motility and ang-
iogenesis due to yet unknown mechanisms. In cancer cells 
peptidases such as cathepsin B and L are shuttled to the 
plasma membrane where they can activate receptor-bound 
prourokinase-type plasminogen activator. The peptidase 
participate extracellular matrix degradation directly by its 
intrinsic activity and indirectly by activation of  matrix met-
alloproteinases. It is well known that activity of  cysteine 
cathepsins are controlled by endogenous inhibitors belong-
ing to cystatin superfamily. Recently it has been reported 
that cystatins can also inhibit metalloproteineses. Chicken 
egg white cystatin is one of  the best characterized members 
of  those inhibitors and has been used in many studies as 
a model protein in pathophysiological studies. The protein 
easily aggregates into dimer that does not exert inhibitory 
activity to cysteine peptidases.
In this study we have investigated the influence of  both 
forms of  the inhibitor on cancer and normal cell prolifera-
tion.  Monomeric and dimeric form of  cystatin have been 
prepared by affinity chromatography on carboxymethylat-
ed-papain agarose. Three cell lines have been examined: 
normal human dermal fibroblasts (NHDF), human Beide-
gröm melanoma cells (BM) and breast cancer cells Michigan 
Cancer Foundation — 7 (MCF-7). Cells were grown  on 
microtiter plates in medium containing cystatin or medium 
alone for 72 h. Cell proliferation rate was determined by 
cell protein content using sulforhodamine B colorimetric 
assay (SRB). For monomeric form of  cystatin we observed 
dose dependent inhibition of  NHDF cells proliferation 
reaching 25% at the 20 µM concentration. Growth of  the 
MCF-7 cells was also inhibited but to the lesser extend 
(16%). We did not observed significant impact of  cystatin 
on proliferation of  BN cells. No antiproliferative activity 
of  dimeric form has been found.
Our results indicate different susceptibility of  distinct cell 
lines to cystatin treatment. Further studies on phenotype 
level are needed to clarify these differences. Inhibition of  
MCF-7 cell proliferation suggest that monomeric form 
of  cystatin but not dimeric may be of  value in anticancer 
therapy. Surprisingly, the  growth of  normal fibroblasts was 
also significantly retarded. This should be taken into con-
sideration in future research of  cystatin-based anticancer 
drugs.
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Background: Colorectal cancer (CRC) is one of  the lead-
ing causes of  cancer-related mortality in Poland. As in oth-
er cancers, individual susceptibility to CRC relates to allelic 
and locus heterogeneity of  genetic determinants. Associa-
tions between variants of  DNA sequences and diseased 
phenotypes can be studied on the scale of  selected variants 
but also on the genome-wide scale using single nucleotide 
polymorphism (SNP) microarray technology. Several ge-
nome-wide association studies (GWAS) were employed for 
analyzing association between genotype and colon tumor 
status, and identified a number of  candidate susceptibility 
loci for increased risk of  CRC. However, in populations 
of  European ancestry, 11 loci explain less than 10% of  the 
heritability. Therefore, further studies should be done to 
uncover other susceptibility genetic variants for the CRC 
risk. 
Aim: To select SNPs associated with sporadic CRC in the 
Polish population.
Patients and methods: In order to select new CRC-asso-
ciated SNPs GWAS was performed using equimolar pools 
of  patient and control DNA (525 adenoma, 630 CRC, and 
705 healthy controls) applied to Affymetrix Genome-Wide 
Human SNP 6.0 arrays. The frequency distribution of  al-
leles was compared using both the Chi-square test and the t 
test statistics. In order to reduce the number of  false posi-
tive associations caused by technical variation of  the pools, 
only SNPs exhibiting significant p-values (p<0.001) of  the 
t test and the Chi-square test, or those localized in linkage 
disequilibrium with significantly associated proxy-SNPs 
(physical distance of  100kb; r2>0.7) were selected. Marker 
filtration was performed using the PLINK software pack-
age. The study was approved by the local ethics committee.
Results: The GWAS identified one SNP (rs6762970) as-
sociating with adenomas, as well as 6 SNPs (rs6702619, 
rs7583683, rs13219695, rs2799652, rs7171423, rs3803820) 
associating with the CRC, and 3 (rs9283670, rs17165506, 
rs441261), and 2 SNPs (rs40972, rs5978435) associating in 
female and male CRC patients, respectively.
Conclusions: GWAS identified new variants associated 
with CRC and adenoma susceptibility in the Polish popula-
tion.
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Conjugated linoleic acids (CLA) are natural components of  
fat in milk and meat of  ruminants. We have shown that 
the most abundant isomer, 9c,11t CLA, apart from its anti-
cancer, anti-inflammatory, anti-atherosclerotic and anti-di-
abetic properties, exerts also radiosensitizing activity, In the 
present work, we studied mechanisms of  the radiosensitiz-
ing effect of  9c, 11t CLA in human colon cancer HT-29 
cells. First, the cells were pre-incubated with 70 µM CLA 
for 22 h. Thin layer chromatography combined with gas 
chromatography analysis has shown that 9c,11t CLA easily 
incorporated into cellular lipids, while cell cycle distribu-
tion, assessed by flow cytometry, remained unchanged. Af-
ter X-irradiation, in CLA supplemented cells, during repair 
we found a transient increase in double strand DNA breake 
(DSB) levels, as revealed  by pulse-field electrophoresis; 
the same pattern was repeated by _MCE_ITEM_γ-H2AX 
foci, detected immunocytochemically, and chromatid frag-
ment numbers, accessed by premature chromosome con-
densation. This, however,  was not followed by significant 
increase in chromosomal aberration frequencies. The initial 
DSB accumulation was not related to any CLA effect on 
the expression of  the DNA repair genes analyzed with the 
use of  RT-PCR, although it was paralleled by the decreased 
activity of  DNA dependent protein kinase (DNA-PK) – 
the key enzyme of  DSB repair by the non-homologous 
DNA end joining. To further explore mechanisms of  CLA 
action, we analyzed lipid raft composition in HT-29 cells. 
We found that CLA considerably affected distribution of  
cholesterol, epidermal growth factor receptor (EGFR) 
and caveolin-1 in lipid raft fractions, obtained by flotation 
of  the cell homogenates through the Opti-Prep gradient. 
Moreover, the X-irradiation-stimulated accumulation of  
EGFR in the nuclei was inhibited in CLA-supplemented 
cells, as estimated by enzyme-linked immunosorbent assay. 
As evidenced by other authors [1], the EGFR import to the 
nuclei is indispensable to increase the DNA-PK activity in 
response to ionizing radiation.
We hypothesise that the radiosensitizing effect of  9c,11t 
CLA lies in its ability to modify structure/properties of  
lipid rafts. The resulting decrease in EGFR migration to 
the nuclei and lowered DNA-PK activity may impair pro-
survival signaling in the cell.
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Fenrtinide, a chemically synthesized derivate of  vitamin A, 
displays diverse biological activities and on the basis of  in 
vitro and animal studies emerged as a promising anticancer 
agent. In clinical trials, fenretinide has been studied mostly 
in chemoprevention of  various malignancies. Minimal total 
toxicity of  fenretinide observed in clinical trials, compared 
to other retinoids, and it’s high anticancer activity in vitro is 
granting further testing of  fenretinide as a potential drug in 
combination therapy.
In our investigation, we examined efficacy of  the combina-
tion of  fenretinide with indomethacin (INDO). INDO is 
one of  non-steroidal anti-inflammatory drugs (NSAIDs), 
that are used in pharmacology for reliving symptoms of  
inflammation and pain, but the body of  evidence from 
epidemiologic and clinical studies suggested that they have 
also chemopreventive potential.
In our study we assessed cytotoxic potential of  the com-
bination of  fenretinide and INDO against human acute 
T-cell leukemia cell line Jurkat. Cell death was determined 
by the loss of  cell membrane integrity using propidium io-
dide (PI) free influx in non permeabilized cells. Exposure 
of  phosphatidyl serine (PS) on the cell surface was assayed 
by double staining with annexin V-FITC and PI and the 
characteristic apoptotic DNA fragmentation was analyzed 
by flow cytometry of  permeabilized cells stained with PI.
Our data demonstrated that combination of  fenretinide 
and INDO induced cell death and caused loss of  mem-
brane integrity of  about 50% of  cells after 48 h. Combina-
tion of  fenretinide and INDO caused exposure of  PS in 
great number of  cells. However it didn’t induced character-
istic apoptotic DNA fragmentation as well as activation of  
executioner cell death protease, caspase-3.
These results showed that combination of  fenretinide and 
INDO induced cell death in Jurkat cells but the molecular 
mechanism differs from classical apoptosis. Our findings 
prompt further studies on the mechanism of  action of  the 
combination of  fenretinide with INDO to understand its 
efficacy in cell death induction in combination but not as a 
single drugs. Knowledge of  exact molecular mechanism of  
action may assess this combination as an effective and safe 
anticancer therapy.
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Acute myeloblastic leukemia (AML) is a hematological 
disorder originating from a small population of  initiating 
cells. They are regarded being counterparts of  normal he-
matopoietic stem cells (HSC), which stand at the appex of  
hierarchy in the process of  hematopoiesis. The fraction of  
leukemic cells with CD34+CD38low immunophenotype, 
which characterises normal HSC, is higly enriched in leuke-
mia initiating cells.
The epigenetic events play a significant role in the proc-
ess of  hematopoiesis as define the differeniation stage. 
The DNA methylation level of  gene ragulatory elements 
in heamtopoietic stem cells varies from that observed in 
progeny cells.
We hypotesized that leukemia initiating cells can be dis-
tiguished from the bulk of  leukemic blasts on the basis of  
DNA methylation pattern.
The study involved 8 AML patients. Mononuclear cells were 
isolated by Ficoll density gradient centrifugation, stained 
with anti-CD34 and anti-CD38 antibodies and sorted on 
a BD FACSAria. DNA methylation pattern of  regulatory 
elements in eight genes: CD19, SPI, TAL1, IFR8, VIM, 
FMS, CEBPE, GATA1 was determined by direct bisulfite 
sequencing. Cord blood CD34+ CD38low cells were used as 
a control, normal HSC.
In 5 patients distinct level of  DNA methylation of  the FMS 
promoter was seen between sorted AML CD34+ CD38low 
cells and the rest of  leukemic blasts.  No difference in the 
DNA methylation pattern was observed in other analysed 
genes.
The variation in the methylation levels of  CD19, TAL1, 
VIM and IRF8 between individual AML patients has been 
found. 4/8 of  analysed patients showed diminished meth-
ylation level of  CD19 gene promoter. This result is in con-
cordance with reports about the activation of  CD19 gene 
in certain AML patients. 7 patients exhibited elevated level 
of  TAL1 gene methylation. It is known that this gene is re-
pressed in a subset of  AML patients. VIM and IRF8 genes 
were aberrantly methylated in single patients.
So far DNA methylation analysis of  selected regions does 
not appear to be useful in chracterisation of  leukemia 
initiating cells, due to the lack of  the differences between 
sorted fractions and the variability between individual pa-
tients. Our results are not in concordance with the idea 
that CD34+ CD38low AML cells are direct counterparts of  
normal hematopoietic stem cells (HSC) in  terms of  DNA 
methylation pattern.
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Estrogen receptor (ER) — positive breast cancers com-
prise the majority of  sporadic breast cancers. Strategies to 
combat them are: inhibition of  estrogen synthesis or block-
ing ER by antiestrogens, such as tamoxifen. Tamoxifen  is 
effective in metastatic cancer, adjuvant and preoperative 
therapy, chemoprevention. However, it has side effects, 
such as the development of  menopausal-like symptoms or 
an increased risk for endometrial cancer. Moreover,  pro-
longed treatment selects for tamoxifen resistant cells which 
leads to tumor recurrence. Numerous studies indicate 
that estrogen-independent cell growth is mediated in part 
through overactivated Akt and mTOR kinases.
Sulforaphane, the isothiocyanate present in cruciferous 
vegetables, is considered to be promising chemopreventive 
and anti-cancer phytochemical. The anti-cancer effects are 
associated with its complex mechanism of  action, includ-
ing: inhibition of  phase I carcinogen-activating enzymes, 
induction of  phase II carcinogen detoxification, induction 
of  cell cycle arrest and apoptosis. It has been shown that 
the pro-survival Akt-mTOR axis is one of  the signaling 
pathways affected by sulforaphane in cancer cells.
In this study we evaluated antiproliferative activity of  sul-
foraphane and two related compounds, sulforaphene and 
erucin, alone or in combination with different concentra-
tion of   tamoxifen, against ER-positive breast cancer cell 
line, MCF-7. All investigated isothiocyanates inhibited 
MCF-7 cell survival in a time- and dose – dependent man-
ner, sulforaphene being the most effective. We found that 
sublethal doses of  these compounds (5 µM, 2.5 µM, 5 and 
10 µM for sulforaphane, sulforaphene, erucin, respectively) 
sensitize MCF-7 cells to tamoxifen, which allows for a re-
duction of  its therapeutical dose. Cotreatment  of  cancer 
cells with isothiocyanates and antiestrogens might be es-
pecially effective strategy in the case of  tumors composed 
of  both, tamoxifen-sensitive and tamoxifen-resistant cells.
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Xenobiotics like drugs and environmental chemicals induce 
in the living organism specific responses, which are based 
on the coordinated modulation of  gene expression of  pro-
teins responsible for enzymatic catalysis and regulatory 
processes. Among others, one can find cytochrome P450 
isoenzymes, responsible for metabolic oxidation, peroxida-
tion and reduction of  toxic compounds as well as proteins 
responsible for the drug transport, MDR1,  expressions of  
which lead to the efficient efflux of  selected drugs from 
the body. MDR1 and CYP3A4 are colocalized in the liver 
and they serve as a coordinated system for the absorption, 
metabolism and disposition of  many drugs.
In the light of  the above characteristic of  CYP3A4 and 
MDR1 proteins, we intended in the present work to deter-
mine the effect of  acridine antitumor agents C-1305 and 
C-1748 on the level and gene expression of  CYP3A4 and 
MDR1 in HepG2 cells. Both compounds, were developed 
in our Department, and they exhibited high cytotoxic ac-
tivity against a broad spectrum of  tumor cell lines in vitro. 
Considering that these derivatives differ in chemical struc-
ture and  metabolic pathway of  them in cancer cells was 
shown to be dissimilar, we hypothesized that C-1748 and 
C-1305 could influence the action of  CYP3A4 and MDR1 
in the specific manner.
The relative levels of  mRNA and protein of  CYP3A4 and 
MDR1 were determined using RT-PCR and Western blot 
analysis, respectively. The results demonstrated that C-1748 
derivative inhibited MDR1 and CYP3A4 expression, what 
distinguished this compound from C-1305 expressing the 
reverse relations. What is more, after short period of  time, 
C-1748 derivative significantly decreased the expression  of  
CYP3A4 and MDR1 and the levels of  the related proteins. 
In the contrary, longer time of  cell incubation with C-1748 
resulted in increasing of  both mRNA expression. How-
ever, CYP3A4 and MDR1 gene transcription was induced 
by C-1305 depending on rising  compound concentration. 
Therefore, C-1748 affected the protein level and gene ex-
pression in the different manner from that observed for the 
majority of  antitumor agents.
In conclusion, the presented results revealed the consider-
able differences in the influence of  both compounds on 
CYP3A4 and MDR proteins. Furthermore, we hypoth-
esized that C-1305 and C-1748 mediated their effects by 
modulation of  PXR receptor activity, which was known to 
be involved in regulation of  both CYP3A4 and MDR1.
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Introduction: Cervical carcinoma (CC) is one of  the most 
common cancer in women in developing countries. Usually, 
the majority of  tumors are diagnosed at advanced stages 
what results in high mortality. CC cells demonstrate the 
expression of  G-protein coupled seven transmembrane 
domain receptors name as chemokine receptors. Stromal 
derived factor-1 (SDF-1) and interferon-inducible T-cell al-
pha chemoattractant (I-TAC) bind to CXCR7 receptor and 
play an important role in cancer development.
The aim of  this study was to investigate the role of  CX-
CR7-SDF-1/ITAC axis in biology of  CC cell line (HTB-
35).
Materials and methods: HTB-35 cell line with stable 
down-regulation of  CXCR7 receptor (HTB-35 shCXCR7) 
was prepared using BLOCK-iT™ Lentiviral RNAi Ex-
pression System. MTT and proliferation assay were used 
to assess proliferation of  the cells. Cell cycle analysis and 
apoptosis was performed using hypotonic lysis buffer and 
FITC-Annexin V respectively. The expression level of  
genes related with metastasis and angiogenesis was per-
formed by real-time PCR. Chemotaxis was estimated us-
ing modyfied Boyden chamber. Mouse model was used 
to examinate the influence of  CXCR7 receptor on tumor 
growth.
Results: We observed no differences in proliferation and 
cell cycle between HTB-35 shCXCR7 and control cells. We 
observed decrease level of  transcription factors such as 
Snail and Twist. Stimulation with I-TAC resulted in phos-
phorylation of  MAPK p42/44 in control cells but no phos-
phorylation was observed for HTB-35 shCXCR7 cells. 
HTB-35 shCXCR7 cell line did not respond to SDF-1 and 
ITAC gradient in chemotaxis assay while migration towards 
EGF and FGF gradient showed no differences.
Conclusion: CXCR7 receptor has no influence on prolif-
eration and cell cycle in CC but this receptor modulate ex-
pression of  genes related with angiogenesis and metastasis. 
We suppose, that CXCR7-SDF-1/I-TAC axis are potential 
targets in cancer therapy.
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The dynamic reorganization of  the actin cytoskeleton is 
regulated by a number of  actin binding proteins. Among 
them, the interaction of  cofilin with monomeric (G) and 
filamentous (F) actin is very important. Cofilin severs and 
increases the rate of  monomer dissociation from the mi-
nus-ends of  filament thus increasing the turnover of  F-
actin. The activity of  cofilin is reversibly regulated by phos-
phorylation at Ser-3 (phosphorylated form is inactive).
In our studies, the human colon adenocarcinoma LS180 
cells were used to observe the effects of  cofilin mutants 
overexpression on actin cytoskeleton organization and mi-
gration abilities of  these cells. We have generated LS180 
cells transiently expressing three different cofilin variants: 
wt (wild type), S3A (constitutively active) or S3D (consti-
tutively inactive). The cells expressing wt cofilin are char-
acterized by the colocalization of  F-actin and cofilin that is 
accompanied by distinct cell spreading. Similar effects can 
be observed in cells expressing S3A cofilin. The opposite 
situation was noticed in the case of  cells expressing S3D 
cofilin. These cells remain longitudal in morphology with 
cofilin localization in whole cell body rather than in sub-
membranous area.
Furthermore the migration abilities of  LS180 cells express-
ing different cofilin mutans were analyzed. In comparison 
to non-transfected cells, we have noticed a significant ap-
proximately 4-fold increase in the migration factor value 
of  cells overexpressing wt type of  cofilin. Futhermore the 
overexpression of  constitutively non active cofilin, results 
in an almost complete inhibition of  cell motility.
Next we have focused on the estimation of  actin pool in 
the cytosol of  transfected cells. LS180 cells expressing con-
stitutively active cofilin are characterized by a significantly 
lower level of  G, F and total actin in reference to control 
cells. The opposite effects were observed in LS180 cells 
expressing constitutively inactive cofilin.
In summary the results of  our experiments indicate that 
“phosphorylation status” of  cofilin is important factor 
affecting the actin cytoskeleton organization and migra-
tion abilities of  tumor cells. We suggest that in the case of  
colorectal cancer cofilin can be considered as a potential 
therapeutic target.
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Background: Prostate cancer (PCa) is the most common 
type of  cancer among men in Poland, taking the second 
place in terms of  the frequency of  occurrence and the 
third place in relation to cancer-related mortality. To date, 
genome-wide association studies (GWASs) have identified 
a number of  common PCa susceptibility genetic variants in 
at least 21 independent loci. However, the effect of  single 
nucleotide polymorphism (SNP) variants on PCa risk may 
be heterogeneous among different populations.
Aim: To select SNPs associated with PCa in the Polish 
population.
Patients and methods: To select new SNPs associated 
with PCa cancer, GWAS was performed using equimolar 
pools of  patients’ and controls’ DNA and Affymetrix Ge-
nome-Wide Human SNP 6.0 arrays. Enrolled in this study 
were 135 patients with PCa and 270 healthy controls. The 
allele frequency distribution was compared using T test 
and the chi-square test statistics. Only the most strongly 
associated SNPs (T test p<0.001) which, in addition, had a 
proxy-SNP (chi-square p<0.001; physical distance of  100 
kb; r2>0.7) were selected. The GWAS marker selection was 
done using the PLINK software package. Subsequent tech-
nical validation was used to check accuracy of  the pooled 
DNA GWAS estimates (TaqMan SNP Genotyping Assays 
- Applied Biosystems). Further, the replication study was 
performed for both GWAS candidates, as well as literature-
selected susceptibility variants on the extended group of  
447 PCa patients and 800 healthy control subjects. All pa-
tients and controls were Polish Caucasians. The study was 
approved by the local ethics committee.
Results: GWAS identified nine new susceptibility variants 
associated with PCa. Technical validation of  GWAS results 
confirmed significance of  six out of  those nine candidate 
SNPs. The extended cohort replication analyses confirmed 
one of  the GWAS candidate association (rs1934636) and 
additionally show association of  four previously reported 
PCa risk variants (rs1859962, rs7931342, rs1447295 and 
rs6983267) with modified PCa susceptibility in the Polish 
population.
Conclusions: GWAS identified new susceptibility locus on 
chromosome 1 associated with PCa in the Polish popula-
tion. Also, association of  four previously reported PCa 
susceptibility variants has been replicated. Although sam-
ple size used in GWAS was probably too small to iden-
tify genetic determinants of  very low effect size, technical 
validation of  the pooled-DNA approach showed it can be 
successfully used to estimate allele frequency distribution 
within studied groups.
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The anthracycline antibiotics such as doxorubicin (adriamy-
cin) are the most potent compounds in the treatment of  
cancers. However, the clinical effectiveness of  this group 
of  drugs is limited by their side effects and development 
of  multidrug resistance. In order to overcome these limita-
tions bisintercalators have been designed. In the present 
study, we investigated the anticancer activity of  WP 631, a 
new analog anthracycline, in weakly doxorubicin-resistant 
SKOV-3 ovarian cancer cells. We studied the time-course 
of  apoptotic and necrotic events: the production of  reac-
tive oxygen species (ROS) and changes in the mitochon-
drial membrane potential in human ovarian cancer cells 
exposed to WP 631 in the presence and absence of  an anti-
oxidant, N-acetylcysteine (NAC). The effect of  WP 631 
was compared with the activity of  doxorubicin (DOX), the 
best known first-generation anthracycline.
Methods: Cytotoxic activity was determined by the MTT 
test assay. The morphological changes characteristic of  ap-
optosis and necrosis in drug-treated cells were analyzed by 
double staining with Hoechst 33258 and propidium iodide 
(PI) using the fluorescence microscopy. The production 
of  reactive oxygen species and changes in mitochondrial 
membrane potential were studied using specific fluores-
cence probes: DCFH2-DA and JC-1, respectively.
Results: The experiments showed that WP 631 was con-
siderably more cytotoxic towards SKOV-3 cells than DOX. 
Its IC50 concentration (96.5±4.1 nM) was three times lower 
than that of  DOX (270±33.1 nM). It was found that the 
new analog of  anthracycline induced mainly apoptosis and 
marginally necrosis. Apoptotic cell death was associated 
with morphological changes and decrease in mitochondri-
al transmembrane potential. In comparison to DOX, the 
novel bisanthracycline induced a significantly higher level 
of  ROS and greater drop in membrane potential. The high-
est ROS level was observed after 2 h of  incubation with 
WP 631, and it was about 25% higher than that noted for 
DOX. The lowest level of  mitochondrial membrane po-
tential (ΔΨm) was noted at 4 h of  incubation with WP 631 
(65.7±6.3% of  control).
Conclusions: The results provide direct evidence that 
novel anthracycline WP631 is much more cytotoxic to hu-
man SKOV-3 ovarian cancer cells than doxorubicin. Drug 
is able to produce ROS which immediately are involved in 
the induction of  apoptotic death of  cells.
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Patients diagnosed with glioma multiforme have bad prog-
nosis, less than a 12-month average survival after diagnosis. 
The main causes of  treatment failure are chemo- and radi-
oresistance of  stem-like cancer cells.
Stem-like glioma cells grow as neurospheres. Not only are 
these chemoresistant but they are characterized by slow di-
vision rate and the ability to differentiate into various types 
of  cells. Antigens such as CD133, MDR-1 and nestin were 
identified on stem-like glioma cells.
In our study we investigated the sensitivity of  neurospheres, 
obtained from two human (A172 and U87) and one murine 
(GL261) glioma cell lines, to various anticancer drugs: clas-
sical chemotherapeutics such as doxorubicin and cisplatin, 
two anticancer-acting peptides (CAMEL and [D]-K6L9), 
an inhibitor of  gamma secretase (DAPT), and 8-quinoline.
We demonstrate cytotoxic effect of  [D]-K6L9 and  
CAMEL peptides upon all three tested glioma cell lines and 
neurospheres they form. 8-quinoline, on the other hand, 
caused death of  a fraction of  cultured cells only. No effect 
was seen with DAPT.
Cells which form neurospheres more easily, such as U87, 
are totally chemoresistant whereas in the case of  A172 and 
GL261 cell lines chemotherapy resulted in the emergence 
of  a 20–50% pool of  cells resistant to the action of  the 
tested compounds.
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Exposure to endogenous and exogenous stress induces 
DNA damage leading to activation of  a plethora of  cellular 
responses, including activation of  the DNA damage signal-
ing and repair pathways. However, how these lesions are 
recognized and signaled within the chromatin structure is 
poorly understood. Work in yeast and vertebrate cells sug-
gests an existence of  two major mechanisms that regulate 
chromatin status -postranslational modification of  histone 
tails and/or nucleosome remodeling. The latter is carried 
out by SNF2 type family of  ATPases, including the ISWI 
subfamily member SMARCA5. Here we identify a novel 
function for SMARCA5 that is promoting DNA damage 
repair in response to a variety of  DNA damaging agents 
including compounds that interfere with DNA replication 
(campthotecin, aphidicolin).  In order to gain insight into 
the role of  this chromatin remodeler in DNA damage re-
sponse we analyzed the activation of  various DNA repair 
pathways. Preliminary observation suggest that SMARCA5 
is required for timely repair of  DNA damage, and in its 
absence the disappearance of  γH2AX, 53BP1 and RPA2 
foci is severely delayed. In line with this, SMARCA5-de-
pleted cells show a defect in repair of  I-Sce1 induced DSB 
by homologous recombination and non-homologous end 
joining pathways. Interestingly, this is correlated with the 
defect in chromatin relaxation after DNA damage suggest-
ing that spatial and temporal control of  chromatin status 
(heterochromatin vs euchromatin) plays an important role 
in efficiency of  DSB repair. In summary, our data show 
that SMARCA5 promotes genome stability by controlling 
the expansion of  euchromatin in the vicinity of  damage 
DNA and as such preventing an aberrant DNA repair.
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SATB1 (special AT-rich binding protein 1) is a nuclear 
protein that binds to AT-rich DNA sequences called ‘base 
unpairing regions’ to mediate chromatin looping. SATB1 
coordinates the expression of  a large number of  genes, 
inter alia directly up-regulating metastasis-associated genes 
while down regulating tumor-suppressor genes. Abnormal 
expression of  SATB1 was observed in follicular lympho-
ma, Hodgkin’s lymphoma and breast cancer. Experimen-
tal removal of  SATB1 from aggressive breast cancer cells 
not only reversed metastatic phenotype but also inhibited 
tumor growth, indicating its key role in breast cancer pro-
gression. Although the pathomechanisms of  colorectal 
cancer (CRC), the third most commonly diagnosed cancer 
in the world, have been extensively investigated, the study 
of  SATB1 expression in cancer tissue has not yet been per-
formed.
The aim of  this study was to investigate the expression 
level of  SATB1 in clinical samples of  colorectal tumors 
in comparison to unchanged tissue of  the same patients. 
Tissues samples were taken from postoperative material 
group of  61 CRC patients (34 females and 27 males, mean 
age 69.3, range 54-85 years). The diagnosis and grading of  
CRC was based on the histopathological assessment. Fol-
lowing total RNA extraction, reverse transcription was per-
formed and transcript levels were determined by real-time 
PCR and normalized against β-actin expression. Transcript 
levels in CRC tissue were compared to the tissues of  un-
changed part of  intestine.
We found similar SATB1 expression in the CRC as com-
pared to control tissue (averages: 0.47178 and 0.42708 
respectively). When the SATB1 expression in cancer tis-
sue was analyzed in relation to the grade of  malignancy 
(G1-G3 rank) and staging of  the illness (TNM stage and 
Astler-Coller classifications), no correlations were found 
(Kruskal-Wallis test).
These preliminary data strongly suggest that the SATB1 
gene is not involved in the pathogenesis of  the colorectal 
carcinoma.
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Leukemias are one of  the most common malignancy 
worldwide. There is a substantial need for new chemother-
apeutic drugs effective against these diseases. Doxorubicin 
(DOX), used for treatment of  leukemias and solid tumors 
is poorly efficacious when administered systemically at con-
ventional doses. Therefore, in our study, to overcome these 
limitations, we used transferrin (TRF) as a drug carrier. We 
compared the effect of  DOX and doxorubicin-transferrin 
conjugate (DOX-TRF) on human leukemic lymphoblasts 
(CCRF-CEM). The in vitro growth-inhibition test, XTT 
assay, indicated that DOX-TRF was more cytotoxic for 
leukemia cells than DOX alone. Recent studies showed that 
DOX-TRF induced DNA fragmentation, morphological 
changes and increase of  caspase activity. In our researches 
we also evaluated the alternations of  mitochondrial trans-
membrane potential (∆Ψm), and production of  reactive ox-
ygen species (ROS). We monitored the ∆Ψm  using dye JC-1 
(5,5’,6,6’-tetrachloro-1,1’,3,3’-tetraethylbenzimidazolcar-
bocyanine). The level of  ROS was studied using the fluo-
rescent probe DCFH2-DA (2’,7’-dichlorodihydrofluores-
cein diacetate). The results demonstrate that DOX-TRF 
induced, decrease of  mitochondrial membrane potential 
and significantly higher production of  ROS compared 
with DOX treated cells. Moreover, all these results seem 
to be correlated with DNA fragmentation analyzed by 
DNA ladder. The tested processes were partially inhibited 
by the antioxidant, N-acetylocysteine (NAC). The changes 
induced by DOX-TRF conjugate and free drug were sug-
gest the different mechanism of  action of  DOX alone and 
conjugated with transferrin.
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In contrast to normal, differentiated cells, cancer cells rely 
on glycolysis, even in the presence of  oxygen. It has been 
hypothesized, based on in vitro experiments, that the asso-
ciation of  the glycolytic enzymes, especially enzymes of  
triose phosphate metabolism, in a metabolic complex leads 
to efficient degradation of  glucose to lactate.
Here we provide a strong evidence that in cancer cells, all 
the enzymes of  triose phosphate metabolism, from aldo-
lase to pyruvate kinase consecutively, function as a mac-
romolecular complex and that disruption of  this complex 
inhibits lactate release and ATP synthesis in glycolytic path-
way. 
Results of  our experiments indicate that composition of  
the complex and modulation of  glycolytic flux is affected 
by elevated lactate concentration and by glucose depriva-
tion which regulates association of  the phosphoglycerate 
mutase (PGAM) C-terminal region with the complex.
High concentration of  exogenous lactate not only disrupts 
the glycolytic complex and inhibits ATP synthesis, but also 
affects nuclear localization of  PGAM and ceases cell pro-
liferation.
The studies unraveling the nuclear function of  PGAM and 
the components of  signaling pathway linking energetic me-
tabolism with proliferative machinery are in progress.
Our results open new insight into the role of  metabolic 
complexes in the cancer cell biology and might provide 
new prospects for the cancer disease treatment using low-
molecular weight competitors which destabilize the glyco-
lytic complex.
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Esophageal squamous cell carcinoma is a very important 
cancer type, not only because of  its frequent cases around 
the world but also because of  its high mortality rate. De-
spite of  the fact that this is a very rare cancer in Poland 
(around 2% of  patients), we need to know more about this 
disease in order to find better ways to fight it.
The aim of  our study was to analyse the expression of  six 
genes representative of  the biological pathways involved 
in human cancer and profile the expression levels of  four 
miRNA molecules.
Firstly we worked with esophageal squamous cell carci-
noma (three cancer cell lines – from KYSE group) and we 
compared our results to negative controls (healthy humans 
and immortalized human esophageal cell line — Het 1A). 
We have used commercial kits to analyze 84 genes repre-
sentative of  the six biological pathways (involved in trans-
formation and tumorigenesis) and to detected and quanti-
tate up to 380 microRNAs (miRNAs) in human.
Secondly we isolated microRNA from paraffin blocks with 
esophageal cancer and studied six genes by PCR and four 
miRNAs which we selected during the first step. This was 
achieved with the use of  real-time PCR.
Our results show that not every miRNA was detected in 
our samples. The same situation appears in case of  genes 
that we studied. To summarize, our research tried to indi-
cate a correlation between miRNA and genes responsible 
for esophageal squamous cell carcinoma and their influ-
ence for this cancer.
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FGF1 and FGF2 are overexpressed in some cancers where 
they may act as self-stimulating or cell-death-inhibiting 
factors. In addition to conventional signaling through the 
specific cell-surface receptors, FGF1 and FGF2 exhibit a 
unique property to become translocated from the extracel-
lular space into the cell cytosol and nucleus. Whereas the 
role of  FGF1 and FGF2 as cell-surface receptor activators 
in cancer is well-known, the intracellular functions of  these 
proteins remain unclear.
To elucidate the intracellular role of  FGF1 and FGF2 we 
used transiently transfected HEK 293 cells with FGF1 and 
FGF2 containing vectors. We found that transfected cells 
exhibited increased survival and decreased caspase activ-
ity upon stimulation with apoptosis inducers, such as stau-
rosporine, etoposide or NSC348884. We also tested the 
effect of  exogenously added FGF1 and FGF2 on apopto-
sis process. Moreover, we performed pulldown assay and 
surface plasmon resonance experiments to check potential 
interactions of  recombinant FGF1 and FGF2 with some 
proteins described previously to be involved in apoptosis. 
We found that both FGF1 and FGF2 interact with p53 and 
nucling (UACA) proteins. FGF2 additionally interacts with 
Mdm2. Our results suggest a novel intracellular function of  
FGF1 and FGF2 which is likely based on interactions with 
proteins involved in apoptosis processes.
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Heat Shock Transcription Factor 1 (HSF1) is a main regu-
lator of  heat shock protein (HSP) expression, which func-
tion as molecular chaperones and are involved in protein 
homeostasis during physiological and stress conditions. 
Beyond the classical induction of  HSPs expression, HSF1 
binds to broad array of  non-HSP genes, associated with 
cell signaling, cytoskeleton organization and energy pro-
duction (Hahn et al., 2004; Birch-Machin et al., 2005). This 
activity of  HSF1 seems to be important for its role to sup-
port tumor growth. Other role of  HSF1 in carcinogenesis 
could be associated with cell drug resistance due to ability 
of  HSF1 to regulate ABCB1 (MDR-1) gene expression (Vi-
laboa et al., 2000).
To find out the role of  HSF1 in development of  multidrug 
resistance of  cancer cells, we have constructed a model of  
mouse B16F10 and human (1205Lu, WM793B) melanoma 
cells with overexpression of  mutant forms: constitutively 
active, human HSF1 (deletion of  221-315 amino acids 
within regulatory domain, HSF1ΔRD) or dominant-nega-
tive human HSF1 (deletion of  453-523 amino acids within  
C-terminal transactivation domain; HSF1DN). Simultane-
ously we have obtained cells overexpressing full form of  
human HSF1 (wild type). The expression of  HSF1ΔRD, 
HSF1DN or HSF1 was confirmed in transfected cells on 
mRNA and protein levels. Expression of  several inducible 
HSP genes (HSPH1, DNAJB1, HSPB1, HSPA1) was in-
creased in melanoma cells overexpressing HSF1ΔRD and 
HSF1 proteins or decreased in cells overexpressing HS-
F1DN.
Mouse and human melanoma cells with different status of  
HSF1 were treated with doxorubicin (DNA intercalating 
agent), cisplatin (alkylating agent leading to crosslinking 
of  DNA,), paclitaxel or vinblastine (microtubules affect-
ing agents) and bortezomib (proteasome inhibitor). Cells 
survival was estimated by MTT test and clonogenic assay. 
Expression of  constitutively active HSF1 (with deletion of  
221–315 amino acids within regulatory domain) did not 
change sensitivity of  mouse and human melanoma cells to 
used chemotherapeutic drugs. Surprisingly, overexpression 
of  HSF1DN or HSF1 enhanced survival of  cells treated 
with doxorubicin. Increased resistance to the cytotoxic ef-
fect of  doxorubicin is not coupled with HSF1 transcrip-
tional activity but seems to be dependent on its regulatory 
domain.
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Introduction: Epidemiologic and experimental studies 
have shown that COX-2 inhibitors such as NSAIDs are 
also effective chemopreventive agents, that help to reduce 
the risks of  many types of  tumors, including colon, lung, 
prostate and gastric cancers. We previously demonstrated 
that doxorubicin and sulindac  given simultaneously at the 
doses 1 μM and 50 μM, respectively decreased the mRNA 
expression for MDR1 in HeLa cells and that effect ob-
served alongside the increased apoptosis as compared to 
the cells exposed only to doxorubicin. Aim: The aim of  
this work was to define the influence of  combined treat-
ment of  HeLa cells with doxorubicin 1 μM + sulindac 
50 μM on expression profile of  genes related to apoptosis. 
Also visualization of  some chosen antiapoptotic proteins, 
i.e. BIRC5 (survivin), BCL-2 and proapoptotic BAX in the 
cells was proceeded. Materials and methods.: The results 
were obtained with use of  QRT-PCR and Western blot. 
Results: DOX affected the following genes: BCL2L14, 
BCL6, CD40, DAPK1, DAPK2, GPX1, FASLG, CASP3, 
CASP7, FAS, HRK, TNF, TNFAIP3, TP53INP1. SUL 
alone induced overexpression of  DAPK1 and FASLG 
genes but affected also CLU. Combined treatment of  
HeLa cells with doxorubicin + sulindac induced overex-
pression of: TNFAIP3 and GADD45G but down regulat-
ed: AVEN, BAK1, CARD10, APK2, TNFRSF1A, API5, 
BCL10, BNIP2, BNIP3, CASP8, CASP9, DPF2, SIRT1, 
HIF1A, TRAF4, DAPK2. As was shown in Western blot 
BIRC5 (survivin), BAX and BCL-2 were at the same level 
of  expression in the cells treated with doxorubicin and/or 
sulindac. On the basis of  gene profile analysis it can be said 
that doxorubicin at 1 μM and combined treatment with 
doxorubicin and sulindac induce apoptosis through the ex-
ternal pathway with TNF receptor family. Attenuation of  
antiapoptotic genes was also observed. Sulindac alone at 
the given concentration is not apoptogen. Conclusions: 
— modulation of  the gene profile expression depends on 
the dose and time exposure of  the cells to the modulator; 
— the response of  the cells to the drug observed through 
the gene profile expression is characterized with high spe-
cificity.
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Heat Shock Transcription Factor 1 (HSF1) is a main regula-
tor of  the heat (stress) response, which enhances organism 
survival in the face of  environmental challenges. It acti-
vates heat shock genes which encode heat shock proteins 
(HSPs). HSPs function as molecular chaperones by holding 
and folding proteins and limiting damage to fragile protein 
structure during cellular stress. In contrast to these ben-
eficial effects, there are reports showing that HSF1 over-
expression may be detrimental to organisms’, e.g. it could 
cause genomic instability. 
To study the effect of  HSF1 on tumor growth, we have 
constructed a model of  mouse B16(F10) melanoma cells 
with an overexpression of  constitutively active, human 
HSF1, with deletion of  regulatory domain (amino acids 
221-315; HSF1ΔRD). Simultaneously we have constructed 
cells overexpressing dominant-negative HSF1 with dele-
tion of  a C-terminal transactivation domain (amino acids 
453-523; HSF1DN). The expression of  HSF1DRD and 
HSF1DN was confirmed in transfected cells on mRNA 
and protein levels. We confirmed that expression of  several 
inducible Hsp genes (Hsph1, Dnajb1, Hspb1, Hspa1) was in-
creased in cells overexpressing active HSF1DRD, and sig-
nificantly decreased in cells overexpressing HSF1DN. 
We have found that B16F10 cells overexpressing HSF1DN 
had a lower proliferation rate in comparison to cells with an 
empty vector or overexpressing HSF1DRD. Also tumors 
formed from cells overexpressing HSF1DN injected sub-
cutaneously to C57BL6 mice grew slower than from cells 
not modified or overexpressing active HSF1. Moreover,  
expression of  constitutively active HSF1 enhanced the abil-
ity of  B16F10 cells to migrate and to form colonies in soft 
agar. Thus, we can conclude that blocking the transcrip-
tional activity of  HSF1 suppresses tumor growth, while 
HSF1 activation might support tumor metastasis. 
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HSPA2 is the member of  heat shock protein HSPA 
(HSP70) family, originally identified as testis-specific pro-
tein crucial for meiotic division. Recently human HSPA2 
was found to be expressed in various cancer cell lines and 
primary tumors. It has been reported that inhibition of  
HSPA2 expression in breast and bladder cancer cell lines 
diminished cells proliferation and viability.
We found that HSPA2 was frequently expressed in non-
small cell lung carcinoma (NSCLC) primary tumors (51.6% 
of  analyzed tumors, n=94). The aim of  our study was to 
determine whether downregulation of  HSPA2 expres-
sion in NSCLC cell lines affects their proliferation, viabil-
ity and sensitivity to chemotherapeutic drugs. We selected 
NCIH358 and NCIH1299 cell lines because: both lines 
express HSPA2 and show different anticancer drug sen-
sitivity. We established, by using retroviral RNAi-inducing 
constructs, stable pools of  HSPA2-depleted cells.
We found out that HSPA2 silencing, although did not in-
fluence cells viability and proliferation rate, significantly in-
creased levels of  ROS, oxidative stress, and autophagy. A 
significant observation was, that downregulation of  HSPA2 
synthesis differently modulated cell response to cisplatin, a 
well known anticancer drug. In NCI-H1299 cells, which are 
resistant to induction of  apoptosis, cisplatin treatment led 
to necrosis. Interestingly, depletion of  HSPA2 increased re-
sistance of  NCI-H1299 cells to cisplatin. This suggests that 
activation of  autophagy can protect the HSPA2-depleted 
NCIH1299 cells against cisplatin-induced necrosis. By con-
trast, in the case of  NCI-H358 cells, depletion of  HSPA2 
led to increase in apoptotic cell death in response to cispla-
tin. This suggests that in apoptosis-prone NCI-H358 cells 
HSPA2 acts as anti-apoptotic factor.
In summary our study shows that HSPA2 is the cytopro-
tective protein important for cancer cells homeostasis. We 
report for the first time that HSPA2 depletion results in 
increased level of  oxidative stress and activation of  au-
tophagy. Depending on cell-type and cellular context ac-
tivation of  autophagy seems to be effective in protection 
against cisplatin-induced necrosis but ineffective in protec-
tion against cisplatin-induced apoptosis.
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Radiotherapy, either independent or adjuvant, is the basic 
option in treatment of  majority of  malignancies. However, 
toxicity to normal tissues observed after exposure to ra-
diation, either early/acute or late, might significantly de-
crease therapeutic gain of  the treatment and reduce quality 
of  patient’s life. Although such reactions to irradiation are 
likely to appear in all patients the escalation and duration 
of  the reactions are individual. Some patients have a good 
tolerance to irradiation while others require hospitalization 
and intensive supportive treatment. The tailored treatment 
could be proposed if  individual radio-resistance/radio-
sensitivity is known before the beginning of  radiotherapy. 
However, no reliable predictive marker of  the radiation 
toxicity exists in clinical practice so far. Factors related 
to regulation of  cell proliferation and DNA damage are 
among the most likely affecting the biological response to 
radiation. Several genes involved in these cellular processes 
were proposed as potential biomarkers, and association be-
tween their variants (most typically single nucleotide poly-
morphisms, SNPs) and individual radiosensitivity and/or 
response to the treatment are intensively tested in many 
clinical models.
Here we aimed to assess association between polymor-
phisms in TGFB1, XRCC1 and NBS1 genes and clinical 
outcome in patients treated with radiotherapy. One hun-
dred patients with head and neck squamous cell cancer 
treated with independent radio- and chemo/radio-therapy 
and one hundred patients with breast cancer treated with 
adjuvant radio and chemo/radio-therapy was enrolled into 
the study. Blood samples were collected before start of  the 
treatment and DNA isolated from buffycoats. Single nucle-
otide polymorphism (SNP) was analyzed using a restriction 
fragment length polymorphism (RFLP) method in selected 
genes: TGFB1 (codons 25 and 800),  XRCC1 (codon 399) 
and NBS1 (codon 185). The presence of  polymorphic vari-
ants of  analyzed genes was correlated with  individual pa-
rameters of  clinical outcome including early and late radia-
tion toxicity response.
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Fanconia anemia (FA) is a rare inherited disorder charac-
terized by aplastic anemia, cancer susceptibility and cellu-
lar sensitivity to DNA crosslinking agents. FA cells show 
high degree of  genomic instability, and increased oxida-
tive stress. They also have abnormal cell cycle distribution, 
with a larger number of  cells having 4N DNA content. At 
least 14 distinct FA gene products participate in a common 
DNA repair pathway for resolving DNA ICLs during rep-
lication. Among FA proteins, FANCJ and FANCM possess 
5’-3’ DNA helicase and branch point translocation activity, 
which may function to remodel stalled replication forks. 
Here, we investigate the contribution of  potential source 
of  endogenous DNA damage to the pathogenesis of  FA. 
We show that chicken DT40 cells deficient in FANCC, D2, 
L, J and M are extremely sensitive to physiological concen-
trations of  a lipid peroxidation product, trans-4-hydroxy-2-
nonenal (HNE), and the proliferation is strongly decreased. 
In response to HNE, normal cells showed slightly increased 
G2 fraction, whereas cells that lack FANCJ showed marked 
accumulation in G2. In FANCM deficient cells progression 
through S-phase was abolished. Thus FANCJ and FANCM 
appear to be engaged in resolving DNA replication block 
that arise during DNA exposure to HNE and FANCM ac-
tivity may be essential for the S-phase progression in DT40 
cells.
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Nowadays aminophosphonic acids are considered interest-
ing compounds for researchers in various fields of  life sci-
ence and agriculture. On the one hand some of  them have 
low toxicity for mammalian cells. On the other hand they 
own interesting influence on fungal and plant growth in 
agriculture, they also show a high toxicity towards some 
cancers. In our studies we have focused our attention on 
using aminophosphonic acids as a potential cancer drugs.
In the first step, aminophosphonic acids deriving from 
toluidine and anisidine were synthesized by the Pudovik 
reaction and we analyzed their influence on four cell lines 
as well as the influence of  their precursor Schiff  bases. For 
the experiments we chose KYSE 30, KYSE 150 and KYSE 
270, esophageal cancer cell lines and as a control group we 
used immortalized esophageal cell line HET 1 A. We evalu-
ated toxicity using the MTT assay. We chose eight different 
concentrations of  chemicals from 50 µM to 400 µM. Each 
experiment was performed min. three times with three re-
peats.
Secondly we analyzed the results with GraphPad software. 
Among our 12 chemicals we found a few which have bigger 
influence on cancer cells than the control, but only one acid 
had IC50 lower than 150 µM.
To summarize: our aim was to check 12 different amino-
phosphonic acids as a potential cancer drug and fount a 
correlation between their structure and toxicity against can-
cer. 
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Tanespimycin is a registered anticancer drug that works by 
inhibiting the chaperone activity of  Hsp90. Many studies 
have shown that the antitumor activity of  Tanespimycin 
can be enhanced by using it in combination with radiother-
apy or other classical and modern chemotherapeutics. Tipi-
farnib is also a registered anticancer drug that inhibits the 
activity of  farnesyl:protein transferase. This drug has been 
used mainly to treat hematopoietic malignancies, although 
its efficiency in monotherapy was somewhat disappointing.
In the current study we have investigated the antiprolifera-
tive and proapoptotic activity of  Tanespimycin, Tipifarnib, 
and their combination, in melanoma cell lines derived from 
different stages of  tumor progression. The amount of  cells 
was followed by crystal violet staining and the apoptosis 
was evaluated by measuring the activity of  caspase-3 and 
TUNEL.
We have found that both drugs, when individually used 
at clinically obtainable concentrations, were able to slow 
down the proliferation rate of  tested melanoma cells, but 
they were not able to significantly induce the activity of  
caspase-3. However, when both drugs were used in com-
bination, they were able to decrease the number of  cells, 
comparing to their initial amount. Interestingly, this appar-
ent cytotoxic effect was observed only for melanoma cells 
derived from later stages of  tumor progression (vertical 
and metastatic), but not for cells derived from earlier, ra-
dial stage. The observed cytotoxicity was accompanied by 
a significant increase of  caspase-3 activity, indicating that 
combination of  Tanespimycin + Tipifarnib was able to in-
duce massive apoptosis. This was confirmed by analysis of  
DNA nick-ending by TUNEL. We postulate that the tested 
combinations of  drugs could be introduced into clinical 
practice to treat later stages of  melanoma.
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Triterpenoids are wide group of  natural compounds, with 
proven antitumor activity. To this group belongs oleanolic 
acid, known of  its antiproliferative and antimutagenic fea-
tures.  However, action of  this natural compound is asso-
ciated with different side effects and non selective mech-
anism of  action. Thus, clinical development of  safe and 
effective chemopreventive agent for cancer could signifi-
cantly reduce disease-related morbidity and mortality and 
improve prognosis.
Here we present synthetic derivative of  oleanolic acid, 
methyl 3-hydroxyimino-11-oxoolean-12-en-28-oate  
(HIMOXOL) and its activity against two breast cancer cell 
lines MCF7 (ER+) and MDA-MB-231 (ER-). Results for 
cell viability indicated notable differences between OA 
and HIMOXOL in studied cells measured by MTT as-
say. HIMOXOL  is more effective than basic compound, 
thus we  performed cell cycle analysis to investigate if  com-
pound reveals antiproliferative activity and/or ability to 
cause apoptosis in studied breast cancer cells. Flow cytom-
etry  analysis with propidium iodide showed that HIMOX-
OL cause apoptosis (20%) but only in MDA-MB-231 cells, 
in concentration corresponding to IC50. Oleanolic acid did 
not reveal pro-apoptotic and antiproliferative activity in 
studied cell lines. 
The obtained results suggest HIMOXOL induced apopto-
sis of  MDA-MB-231 cells by activation of  p38 MAPK and 
JNK1/2, and also NFκB transcription factor and executed 
through mitochondrial mediated caspase pathway.
Our findings showed that new synthetized derivative of  
oleanolic acid reveals proapoptotic activity, but its effec-
tiveness depends on type of  breast cancer cells. 
HIMOXOL seems to be very promising compound and 
mechanism of  its activity needs further investigations.
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Introduction: Hyper-IL-11 (H11) is a fusion protein cod-
ed by cDNA fragment, which was constructed by linkage 
of  IL-11 nucleotides sequence with the sequence of  its 
soluble receptor (sIL-11Rα). The fusion protein H11 af-
fects directly gp130 receptor on the cell surface increas-
ing the probability of  the cell reaction. H11 influences also 
the cells, which do not express IL-11Rα. The recombinant 
IL-11 is approved as a drug for prevention severe throm-
bocytopenia following chemotherapy. Purpose: The effec-
tive method of  production and purification of  biological 
active H11 will enable further research, both in vitro and in 
vivo, connected with its potential application in thrombocy-
topenia prevention and treatment. Methods: H11-Histag 
protein was purified from Mich2/AdH11-Histag cells su-
pernatant using the affinity chromatography method. Two 
functional tests were performed to analyse the biological 
activity of  the purified protein: Baf/3/gp130 cells prolif-
eration test and αACT expression by HepG2 cells. Results: 
The purified H11-Histag was obtained using the suitable 
concentration of  imidazole in the particular steps of  pu-
rification process. Baf/3/gp130 proliferation test showed 
that the biological activity of  stimulated cells by purified 
H11-Histag compared to unstimulated cells increased. The 
biological activity of  the purified H11-Histag was con-
firmed in the second test, in which HepG2 cells expressed 
αACT in the dose-dependent manner after the purified 
H11-Histag treatment. Conclusions: The production and 
purification methods used in the project allow to obtain the 
biological active H11-Histag protein. The received amount 
of  the purified protein will enable its functional analysis 
and further research connected to potential usage in pre-
vention and treatment of  thrombocytopenia.
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The role of  Wnt/β-catenin pathway is the regulation of  
cytosolic β-catenin protein level via a destruction of  com-
plex containing glycogen synthase kinase-3β (GSK-3β), ad-
enomatous polyposis coli (APC) and axin. In the absence 
of  Wnt signals, β-catenin is targeted for ubiquitin-mediated 
degradation. When relased from the complex β-catenin 
translocates to the nucleus and functions as a transcription 
cofactor of  the T cell factor (TCF), activating responsive 
genes such as cyclin D1 and c-myc.
β-catenin is phosphorylated in its N-terminal domain by 
GSK-3β, which leads to its degradation by the ubiquitina-
tion. GSK-3β constitutively phosphorylates β-catenin at 
S33, S37, and T41 (S33/37/T41). 
In this study we investigated the role of  N-cadherin in 
beta-catenin signaling pathway in human melanoma cells: 
WM793 (VGP), WM115 (VGP) from the primary tumor 
site and Lu1205 (lung), WM266-4 (skin) from metastatic 
sites.
Melanoma cells were transfected with the small interfer-
ing RNA (siRNA), that targets of  human N-cadherin gene 
(CDH2). siRNA sequences were generated based on in 
vitro transcription system (Silencer siRNA Construction 
Kit-Ambion) melanoma cells were transfected with oligo-
fectamine TM (Invitrogen).
siRNA mediated knockdown of  N-cadherin resulted in the 
inactivation of  GSK-3β because the phosphorylation of  
GSK-3β on S9 was markedly higher while  phosphorylation 
of  GSK-3β (Y 216)  was markedly lower compared with  
the control cells. N-cadherin siRNA reduced the total level 
of  β-catenin and reduced translocation beta-catenin to the 
nucleus and its decreased phosphorylation of  β-catenin 
at S552 and S675. AKT phosphorylates β-catenin at S552 
and, phosphorylation of  β-catenin by AKT translocated 
β-catenin into the nucleus and,  increases its transcriptional 
activity promoting tumor cell invasion — AKT-dependent 
regulation of  β-catenin plays a critical role in tumor inva-
sion and development. Phosphorylation at S675 also in-
duces β-catenin accumulation in the nucleus and increases 
its transcriptional activity Wnt signalling is known to af-
fect cell growth and survival in several patways in part by 
regulating ERK and PI3K signalling. Notably, the PI3K/
AKT signalling cascade plays a key role in the control of  
cell proliferation and survival. We and others previously 
showed that PI3K/AKT is an important signalling pathway 
involved in the control of  cell proliferation.
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ILK was first discovered as an integrin beta1-subunit bind-
ing protein. ILK is a  serine-threonine protein kinase, and 
its kinase activity is modulated by cell-extracellular matrix 
interaction and triggers a variety of  signaling pathways 
necessary for tumor progression and invasion. ILK over-
expression and its deregulated signaling cascades have been 
reported in many human cancers. Although ILK has been 
characterized in many malignancies, its role and the mecha-
nism of  activation is still largely unknown. ILK localizes at 
the focal adhesions and is involved in cytoskeleton remod-
eling, it  also may be found in the cytoplasm and even in 
the nuclear compartment. Mutational analyses of  the ILK 
kinase domain suggest that the scaffolding and enzymatic 
properties of  ILK are intimately linked and consequently 
that ILK’s subcellular localization might depend on post-
translational modification of  specific ILK residues. More-
over, even though ILK is known to be phosphorylated 
protein, neither the mechanism, nor the regulation of  its 
cellular localization has yet been described.
We demonstrated that ILK is in human melanoma cells in-
volved in signal transduction from integrin alpha3beta1 as 
its activation by laminin5 caused the increase in the level of  
phospho–ILK (Ser343; Ser246). Our results also indicate, 
that ILK undergoes phosphorylation-dependent shuttling 
between the cytoplasm and cell nucleus. We found, that 
phosphorylation at T173 increase nuclear translocation of  
ILK.
Studies were carried out on human melanoma and blad-
der cell lines. Expression of  cell signaling proteins, was 
analyzed using Western Blot, siRNA transfection was done 
for ILK (Ambion). Nuclear and cytoplasmic extracts were 
prepared using the CellLytic™ NuCLEAR™ Extraction 
Kit (Sigma) and equal amounts of  protein were used for 
immunoblot analysis.
Our study has provided the first observation about the pos-
sible role of  ILK phosphorylation in ILK mediated signal-
ing and intracellular translocation.
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Prostate and breast cancer are the most common malig-
nances in Western countries. The identification of  signaling 
pathways that play a dominant role at certain stages of  the 
diseases is a prerequisite for successful therapy. Peroxisome 
proliferator-activated receptor gamma (PPARγ) ligands 
seem to induce anticancer effects on different cancer cells, 
but the mechanism is not clear We recently reported that 
PPARγ ligands (ciglitazone), led to reduction of  prolifera-
tion and stimulation of  differentiation of  prostate cancer 
cells through the increased expression or reexpression of  
E-cadherin with parallel inhibition of  N-cadherin expres-
sion and down-regulation of  β-catenin and c-myc expres-
sion. The effect depends  on type of  the cells and hor-
mone dependency’s. In this study, we analyzed the effect of  
ligands of  Androgen Receptors (AR) (dihydrotestosterone 
— DHT) and PPARγ (rosiglitazone) on gene expression in 
LNCaP and MCF7 cells in comparison to normal prostate 
PZHPV and breast A184 cells. We observed that agonists 
of  PPARγ decreased but DHT increased proliferation of  
both prostate and breast cancer cells. GW9662 — synthetic 
antagonist of  PPARγ reverted inhibitory effect of  rosigli-
tazone in this cancers. It is known that loss of  the tumor 
suppressor PTEN is a common property of  cancer tissue 
that results in activation of  PI3K/Akt pathway that lead to 
suppression of  apoptosis. Activated PI3K/Akt can among 
other stabilize β-catenin through inhibition of  GSK-3 by 
its phosphorylation at S9 and/or direct phosphorylation 
of  β-catenin S552 or 675 resulting in its nuclear accumu-
lation. Natural (linoleic acid) as well as synthetic PPARγ 
(rosiglitazone) ligands significantly reduced expression of  
PI3K/Ak at S473, AR at S213/210 and S791/790  and nu-
clear β-catenin S552 as well as inhibits migration due to 
reduced expression of  integrins, MMPs and angiogenesis. 
The PPARγ ligands also induce apoptosis of  cancer cells 
and acts synergistically with chemotherapeutic drugs, thus 
providing opportunities for novel approaches to cancer 
therapy.
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The Eleutherococcus Maxim. (Acanthopanax (Decne. et  
Planch.) Witte) species belong to the Araliaceae family. This 
genus consists of  about 40 species  growing in Siberia, Chi-
na, Korea, Japan and Philippines.
Eleutherococcus spp. have been an object of  investigation due 
to various pharmacological effects of  Eleutherococcus sen-
ticosus (Rupr. & Maxim.) Maxim, referred to as “Siberian 
ginseng”, and to its secondary chemical composition. Eleu-
therococcus species contain eleutherosides including A, B, C, 
D, E, F, G, B1, E1, I, K, L and M. These are the glycosides 
of  sterols, coumarins, lignans and oleanolic acid. Eleu-
therosides B and E constitute about 80% of  all glycosides 
present in E. senticosus. Compounds have shown antioxi-
dant, anticancer, hypocholesterolemic, immunostimulatory, 
choleretic, antiinflammatory and antibacterial activities.
The aim of  this study was the evaluation of  induction cy-
totoxic effect of  the ethanolic and chloroform extracts on 
Jurkat human leukaemia cell line. We used the extracts from 
the roots of  six Eleutherococcus spp.: E. senticosus, E. setchuensis, 
E, henryi, E. gracilistylus, E. divaricatus, E. sessiliflorus. 
The Jurkat cell line was incubated at a concentration of  
5×105 cells/ml in 5% CO2 atmosphere  at 37oC. After 24 
h stimulation of  leukaemic cells with various concentration 
of  plant extracts IC50 value was evaluated by used blue 
tripan method.
We observed the lowest value of  IC50 in Jurkat cells stimu-
lated with the chloroform extract from the roots of  E. sen-
ticosus (2.8 µg/ml)  and  E. divaricatus (3.8 µg/ml). IC50 for 
the ethanolic extract from the roots  of  E. sessiliflorus was 
22.0 µg/ml.
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Introduction: It is known connection between mutations 
in CDKN2A gene and familial melanoma but in Polish 
populations mutations in this gene are extremely rare. In 
the other hand genetic analysis of  melanoma patients re-
vealed the higher level of  polymorphisms compared to 
general population. The most frequently observed poly-
morphic variants are 148 Ala/Thr in exon 2 and 500C/G 
and 540C/T in 3’UTR region. Participation of  these 
changes in  etiology and clinical curse of  melanoma has 
been still unknown. 
Aim: The general aim of  this project is the functional and 
structural analysis of  CDKN2A 3’UTR variants and its in-
fluence on p16 expression level in experimental model. 
Materials and Methods: Using luciferase as reporter gene 
the 3 constructs including  different variants of  CDKN2A 
3’UTR: wild type, 500C/G and 540C/T were prepared. 
Next 4 cell lines of  human melanoma (MICH2, MeWo, 
WM902B, and WM35) and human skin endothelial cell line 
(HSK NEC.1) were transfected. Then the level of  lumines-
cence was measured. 
Results and conclusion: In 3 melanoma cell lines (MeWo, 
WM35 and WM902B) the lower luminescence of  500G/C 
compared to wild type was observed (2.5, 2.1 and 2.7 
times) and  essentially lower luminescence  of  540C/T 
was observed (15, 7.5 and 9.7 times). Similar tendency was 
observed in HSK NEC.1 cell line where 2.7 times lower 
luminescence of  500 G/C and 11.3 times lower lumines-
cence of  540C/T was noticed. Quite different results were 
obtained  for MICH-2 where the higher luminescence of  
500G/C and 540C/T compared to wild type was observed 
appropriate 6 and 33 times. We concluded that different 
variants of  CDKN2a 3’UTR influenced on level of  report-
er gene expression. In the same way these polymorphisms 
may modulate expression of  p16 in tumor cells.



96     B7. Molecular mechanisms in cancer 

2nd Congress of Biochemistry and Cell Biology, September 5th–9th, 2011, Kraków, Poland

P9.44

Expression of glucose transporter 
3 (Glut-3) in thyroid lesions
Paweł Jóźwiak1, Anna Krześlak1, Lech 
Pomorski2, Anna Lipińska1

1University of Lodz, Department of Cytobiochemistry, Łódź, Poland; 
2Medical University of Lodz, Department of General and Oncological 
Surgery, Zgierz, Poland
e-mail: Paweł <pjoz@biol.uni.lodz.pl>

The facilitative glucose transporter 3 (Glut-3) belongs to 
a family of  structurally-related proteins composed of  12 
transmembrane spanning α-helical domains with both the 
amino and carboxyl termini exposed on the cytoplasmic 
side of  the plasma membrane. Glut-3 protein is required to 
facilitate glucose diffusion along a concentration gradient. 
The most distinctive characteristic of  this specific carrier 
is its low Km and high affinity for glucose as compared to 
other members of  GLUT family. Glut-3 is found mainly 
in brain, placenta and other cell types with quite specific 
requirement for glucose including sperm, preimplantation 
embryos and circulating white blood cells. Recent studies 
provide evidence that human malignancies exhibit increased 
glycolytic metabolism and frequently show overexpression 
of  hypoxia-responsive Glut-3 isoform in comparison with 
normal cells. To investigate whether Glut-3 may play a role 
in the pathogenesis of  thyroid neoplasm we analyzed Glut-
3 expression at the mRNA and protein levels. Specimens 
collected from 76 patients who underwent surgical resec-
tion due to nodular thyroid diseases were examined. The 
histological diagnosis report was obtained for each patient. 
Quantitative Real-time PCR method with commercially 
available primers and fluorescent probes (TagMan Gene 
Expression Assay, Applied BiosystemsTM, CA., U.S.A.) was 
employed to detect SLC2A3 (Glut-3) expression in patho-
logical thyroid samples. The endogenous control was a 
housekeeping gene, i.e., glyceraldehyde-3-phosphate dehy-
drogenase (GAPDH). Glut-3 protein expression level was 
determined by Western blot method and analyzed densito-
metrically using the GelPro Analyzer ver. 3.0. No signifi-
cant differences were found in Glut-3 mRNA and protein 
level between non-neoplastic lesions and benign neoplasm 
group. The papillary thyroid carcinoma demonstrated high-
er level of  Glut-3 than follicular carcinoma and nodular 
goiter cases (p<0.05). Moreover, we observed a tendency 
to increased expression of  Glut-3 in papillary carcinoma 
group together with increasing tumor size. These results 
indicate that human Glut-3 expression level is associated 
with histological type of  thyroid carcinoma and may play a 
significant role in tumor progression.
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The p53 protein is the major tumor suppressor, which helps 
to arrest the cell cycle of  stressed cells or participates in the 
induction of  apoptosis if  cellular damage can not be re-
paired. The p53 is negatively regulated by MDM2 protein, 
which binds to p53 and induces its destabilization. MDM2-
p53 interaction can be prevented by a small molecule — 
nutlin-3a designed to bind MDM2 in the p53-interacting 
pocket. Nutlin stabilizes p53, what leads to its accumula-
tion and upregulation of  p53-dependent genes. Resveratrol 
is a plant-derived polyphenol with chemopreventive activ-
ity against cancer. However, at higher concentrations it acts 
like a genotoxic substance activating the DNA damage re-
sponse and the p53 pathway, what leads to the senescence-
like growth inhibition. The goal of  our study was to find 
out how the non-genotoxic activator of  p53 (nutlin-3a) 
modulates the outcome of  the treatment of  cells with the 
genotoxic agent — resveratrol. We found that both, nutlin 
and resveratrol strongly activated the p53 pathway in two 
cancer cell lines: A549 and U-2 OS. However, the clono-
genic assay showed that in contrast to nutlin, resveratrol 
significantly diminished the replicative potential of  cells. 
When we treated A549 cells simultaneously with resvera-
trol and nutlin-3a, we found that nutlin helped to preserve 
the replication potential of  cells exposed to resveratrol. We 
examined by Western blotting the expression of  p53 activa-
tor (ATM), the p53 posttranslational modifications and the 
expression of  two p53 target genes (MDM2, CDKN1A), 
but we did not find any molecular characteristics that could 
explain the ability of  nutlin to counteract to cytostatic ac-
tivity of  resveratrol. Thus, our study suggests that hyper-
activation of  p53 by a non-genotoxic agent may protect 
the cells from molecular changes that destroy the ability 
to divide.
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Rhabdomyosarcoma (RMS) is one of  the most com-
mon  soft tissue tumors  and constitutes about 5% of  all 
cancers occurring in children and adolescents. Prognosis 
for early detected non metastasing cases are satisfying. 
However, chances of  patients with metastases, despite the 
use of  aggressive multidrug therapy combined with surgi-
cal intervention, are estimated at ca. 20%. MET is a gene 
encoding an amino acid sequence of  hepatocyte growth 
factor (HGF) receptor. It is regulating a number of  proc-
esses both in normal as well as in cancer cells. MET ex-
pression is controlled by promoter of  a very high GC con-
tent (approximately 74%), characterized by the absence of  
elements such as TATA and CCAAT box. Promoters of  
this type are often subject to epigenetic control through 
methylation of  cytosine residues in CpG dinucleotides. In 
a number of  publications it is shown that increased expres-
sion of  MET is also characteristic for RMS cells.
The first step of  the presented project is to describe meth-
ylation pattern of  the MET promoter and to determine 
the number of  copies of  the gene in the genome surveyed 
MET RMS lines (Rh30, Rh28, Rh18, CW9019, SMS CTR, 
RD). In a further step the impact of  cellular stress and 
growth factors on the methylation of  the promoter MET 
was tested. The results were correlated with the level of  
mRNA for the MET and the actual expression of  MET 
receptor on the surface of  the cells. Also basic proteomic 
analysis of  nuclear fraction lysate was performed to pre-
liminary determine any changes in transcription factors 
composition.
Methylation analysis was based on the bisulfite sequencing 
method. PCR derived amplicons of  MET promoter region 
were cloned into plasmid vector and then sequenced. Cells 
were stressed with the ionizing radiation, decreased serum 
concentration in the medium and hypoxia. Stimulation of  
cells was performed with such  factors as: HGF, stromal 
cell-derived factor (SDF) 1-beta and IFN-inducible T cell 
α chemoattractant (ITAC) and fetal bovine serum (FBS).
Heretofore, none significant differences in methylation 
pattern between analyzed  RMS cells were detected but re-
search is still pending. However methylation pattern of  in-
vitro cultured cells clearly differs from lymphocytes derived 
from donors, this may lead to the conclusion that culturing 
may affect epigenetic behavior of  cells. Our studies deter-
mined differences in gene copy number in some RMS lines. 
This data may be used in further diagnosis for RMS patient.
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MET receptor and its ligand, hepatocyte growth factor 
(HGF) are important players in mitogenesis, morphogen-
esis and acquisition of  migratory phenotype. HGF/MET 
axis plays its role in neoplastic transformation through acti-
vation of  key oncogenic pathways and influencing dissocia-
tion ability of  cells leading to metastasis. Overexpression 
of  MET receptor has been observed in a variety of  tumors. 
Cervical carcinoma (CC) is the second most common ma-
lignancy in women worldwide, and it remains a leading 
cause of  cancer-related death for women in developing 
countries. Clinical manifestation of  CC is very diverse from 
in situ cancers to very invasive and strongly metastatic to 
neighbouring and distal organs (lungs, liver, bones). In this 
work we study the expression of  MET dependent proteins 
in cervical carcinoma cell lines (HeLa, HTB34, HTB35) us-
ing mass spectrometry analysis.
We prepared cervical carcinoma cell lines with silenced 
MET gene. Cells were transduced with lentiviral vector 
containing shRNA against MET. shRNA was designed 
based on siRNA sequence silencing this particular gene in 
80%. Silenced and wild type cells were cultured and lysed. 
Proteins from various cell compartments were isolated. 
2-dimentional electophoresis and silver staining of  the gels 
were performed followed by software and mass spectrom-
etry analysis. 
We detected differences in proteins expression among 
wild type samples and silenced cell lines. Analysis of  these 
proteins gives as information about particular proteins in-
volved in MET dependent regulation of  cervical carcinoma 
cell lines. Characterization of  these proteins is pending.
The results of  this study can be used to better understand 
the biology of  cervical carcinoma.  They can be also used 
to develop new therapeutic strategies to treat cervical car-
cinoma patients. 
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Galectin-3 (gal-3) is a member of  a family of  β-galactoside-
binding animal lectins. It is involved in many biological 
processes, such as: cell adhesion, migration, apoptosis, in-
vasion and metastasis. This lectin is found in the nucleus 
and cytoplasm as well in extracellular milieu. Galectin-3 
distribution is associated with its functions perform in the 
cell. Gal-3 has been shown to have considerable sequence 
similarity to Bcl-2 protein, a known suppressor of  apopto-
sis. Both proteins contain the Asp-Trp-Gly-Arg (NWGR) 
sequence - designated as the anti-death- motif. Gal-3 may 
bind to a Bcl-2 protein and form with it functional het-
erodimers. Depending on the type, state and condition of  
the cell as well as depending on the type of  stimulus gal-3 
can show pro- or anti-apoptotic activity. Gal-3 apoptotic 
activity is also dependent on it localization. In response 
to proapoptotic factors, phosphorylated gal-3 is exported 
from the nucleus to the cytoplasm and protects cells from 
drug induced apoptosis. Cytoplasmic gal-3 expression 
seems to be strongly implicated in antiapoptotic function 
and drug resistance in cancer cell. Overexpression of  gal-3 
appears in many tumors, among the other, in melanoma. 
The aim of  the present study was to examine the influence 
of  chosen, conventionally applied chemotherapeutics – cis-
platin, dacarbazine and etoposide on human melanoma cell 
lines (WM-9, WM-2664, E-037 and A-375) with different 
gal-3 expression. To determine the level of  gal-3 expression 
real time PCR and western blot methods were used. Gal-3 
cell localization was examined by immunofluorescence in 
confocal microscopy. After drugs treatment the viability of  
the cells was assessed by the MTT assays. Preliminary re-
sults indicate the existence of  significant differences in cell 
response to various factors.
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Introduction: The CXCR4 chemokine receptor (CD184) 
is a highly conserved seven-span transmembrane G-pro-
tein-coupled receptor that bind the ligand CXCL12 (stro-
mal-derived factor-1, SDF-1). CXCR4 is constitutively 
expressed by numerous tissues and overexpressed in ma-
lignant cancer cells. SDF-1/CXCR4 axis play an important 
role in cell migration, adhesion, hematopoietic stem cells 
homing, trafficking and cancerogenesis. RNA interference 
is effectively knockdown gene expression system. This  
method involved the use of  synthetic RNA duplexes (small 
interfering RNAs, siRNAs) which  block the expression of  
target gene in sequence-specific manner.
The aim of  this study was to obtain cervical carcinoma cell 
line (HTB-35) with stable down-regulation of  CXCR4 re-
ceptor.
Materials and methods: To deliver CXCR4-specific 
siRNA into cancer cells, Lipofectamine™ 2000 Reagent 
was used. siRNA sequence was helped to design CXCR4-
specific short hairpin RNA (shRNA) which was used in 
BLOCK-iT™ Lentiviral RNAi Expression System to 
obtain destination cells. Cells sorting was done using 
BD FACSAria Cell Sorter. To verify CXCR4 knockdown 
real-time PCR, western blot and FACS analysis were per-
formed. Wild type HTB-35 and HTB-35 cell line with entry 
construct expressing shRNA targeting the LacZ gene were 
used as controls.
Results: CXCR4 gene silencing siRNA resulted 80% re-
duced gene expression, but long time silencing effected in 
unexpected and surprisingly way. Our experiments showed, 
that HTB-35 cell line can not only partialy but also totally 
reconstruct CXCR4 receptor on the surface after lentiviral  
transduction. What is more, increasing doses of  selection 
antibiotic resulted increasing CXCR4 expression. Stimula-
tion by SDF-1 resulted in constitutively phosphorylation 
of  MAPK 42/44.
Conclusion: CXCR4 receptor play an important role in 
biology of  cervical carcinoma. This receptor is involved in 
many biological pathways and tumor cells can reconstruct 
the CXCR4 expression in unexplained way. We suppose 
that CXCR4 receptor is one of  the most important target 
in tumor therapy.
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PI3K/Akt signalling is considered to be one of  the key reg-
ulatory pathway engaged in malignant transformation of  
melanoma cells, activation of  which may lead to suppres-
sion of  apoptosis, cell survival and cell cycle progression. 
We observed previously that impairment of  Ras activity 
by farnesyltransferase inhibitors (FTI) led to the induc-
tion of  apoptosis and significant decrease of  proliferation 
of  melanoma cells. This was accompanied by a decrease 
of  the level of  Akt phosphorylation, indicating that Ras 
is a potential PI3 kinase/Akt kinase upstream activator. 
The above data strongly suggest a possible synergic action 
between FTIs and PI3 kinase inhibitors, that could result 
in stronger eradication of  cancer cells and could allow to 
reduce the concentrations of  both inhibitors, required to 
exert their anticancer activity.
The aim of  present study was to evaluate the effect of  
R115777 (FTI) when used in combination with LY294002 
(LY) on the proliferation rate and induction of  apoptosis 
in melanoma cells. Three melanoma cell lines (WM115 — 
vertical,  WM266-4 and Lu1205 — metastatic phase) were 
treated with FTI and LY, applied either separately or in 
combination. The induction of  apoptosis was monitored 
by means of  TUNEL assay and caspase-3 activity measure-
ments. The proliferation rate was assessed by staining cells 
with crystal violet. 
WM115 and WM266-4 melanoma cells  responded to com-
bined FTI and LY treatment by much more stronger in-
hibition of  proliferation rate and several fold higher level 
of  caspase-3 activation, as compared to efficacy of  single 
agents. In case of  Lu1205 cells, the combined inhibitors 
showed only slight additive effect, as far as proliferation im-
pairment and apoptosis induction were concerned. Moreo-
ver, in case of  WM115 and WM266-4 melanoma cells, we 
managed to greatly reduce the concentrations of  both FTI 
and LY and still observe significant anti-proliferative as well 
as pro-apoptotic activity, when they were used in combina-
tion. The results seem to be promising however the lack 
of  satisfactory response from Lu1205 melanoma cell line 
requires further, more detailed study. 
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The c-met protooncogene product (MET) is a tyrosine 
kinase membrane receptor for hepatocyte growth factor/
scatter factor (HGF/SF). Its activation plays an important 
role in mitogenesis,  morphogenesis and controlling the in-
vasion of  many types of  cells. The HGF/c-Met pathway 
plays an important role in the development of  cancer. It 
acts through the activation of  key oncogenic pathways, ne-
oangiogenesis, and by increased protease production influ-
ence on cell dissociation leading to metastasis. The current 
knowledge of  the mechanism of  transcriptional control 
exerted on the MET promoter and the putative mutations 
leading to an increased protein expression is very limited. 
Therefore, the aim of  our project is to investigate and char-
acterize the promoter region from diverse perspectives.
In our experiments we look for the mechanisms of  regu-
lation of  MET promoter. The first stage of  the investi-
gation involved establishing and comparing the promoter 
sequence from several cancer cell lines, as well as from 
CD138+ cells collected from multiple myeloma patients 
and from healthy individuals. The next phases of  the 
project included examination of  the CpG islands methyla-
tion pattern in multiple myeloma lines. The third aim of  
our project was to identify and characterize protein factors 
binding to the promoter sequence.
Promoter sequencing revealed some dispersed and ran-
dom alterations in myeloma and healthy individuals sam-
ples. The most common substitutions are -304C>A and 
+206C>G with much higher occurrence of  changes in 
cancer cell lines. Methylation analysis of  multiple myeloma 
cell lines showed altered methylation pattern in comparison 
to control DNA isolated from lymphocytes. Protein fish-
ing analysis resulted in differences in bands profile between 
cytoplasmic and nuclear samples as well as various patterns 
of  bands was observed between different cell lines. The 
dots visualised in 2-DE electrophoresis are possible tran-
scription factors being under investigation.
The identified mutations, methylation analysis and proteins 
profile observed so far are to be further investigated to as-
sess their relevance for the MET transcriptional regulation 
in multiple myeloma.
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Cell chronic lymphocytic leukemia (CLL) is the most fre-
quent type of  hematological cancer in the Western coun-
tries. The clinical course of  CLL is extremely heterogenous 
and characterized by an accumulation of   mature B cells in 
the bone marrow and other secondary lymphoid organs. 
Most of  CLL cells are non-cycling and reside in G0/G1 
phase of  the cell cycle. The disturbance of  cell death path-
ways contributes not only to disease pathogenesis but also 
to the development of  resistance to cytotoxic drug(s).
The purpose of  this study was to evaluate the chemosensi-
tivity and apoptosis potential of  CLL cells exposed to the 
drugs exerting different mechanism of  action, i.e. purine 
analogs — cladribine (C) or fludarabine (F) combined with 
an alcylator — mafosfamide (M; ex vivo active form of  cy-
clophosphamide) — CM or FM, the combination RCM 
— containing of  cladribine, mafosfamide and monoclonal 
antibodies — rituximab, and additionally HMGCoA re-
ductase inhibitors — atorvastatin (A) and lovastatin (L).
Cell viability and extent of  apoptosis rate were estimated 
cytometrically. Expression level of  some proteins involved 
in apoptosis: nuclear proteins (PARP-1, lamin B), regula-
tory proteins from Bcl-2 family as well as procaspase -9 
and -3 were evaluated by Western blot technique. Cytomet-
ric analyses indicated that the used agents influenced on 
cell viability and triggered apoptosis of  model cells ex vivo, 
however, to a different degree. Apoptosis of  the studied 
cells exposed to examined drugs used solely or in combina-
tions was also confirmed by subG1 cell population extent. 
The obtained data shown that examined drugs induced ap-
optosis of  leukemic cells via mitochondrial pathway with 
activation  of  procaspase-9 and the changes in members of  
Bcl-2 family protein expression.  
Summarizing, the obtained results indicate that tested 
drug(s) revealed different cytotoxicity and effectiveness of  
leukemic cell apoptosis induction, and could be helpful in 
the choice of  optimal theraphy for individual patients.
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Methotrexate (MTX) and 6-mercaptopurine (6MP) are the 
most commonly used drugs in the therapy of  childhood 
acute lymphoblastic leukemia (ALL). The main genotoxic 
effect of  MTX resulting from thymidylate synthase inhibi-
tion is misincorporation of  uracil into DNA, considered 
for the effectiveness of  M protocol in ALL IC BFM 2002/
EURO LB 2002 regimens.
In this study, we investigated the level of  basal and induced 
DNA damage as well as apoptosis induction at four time-
points during therapy with MTX and 6MP in lymphocytes 
of  children with ALL according to the M protocol.
The lymphocyte’s ability to induced DNA damage repair 
after hydrogen peroxide (H2O2) treatment at the concen-
tration of  10 µM was also investigated. The  effectiveness 
of  DNA repair was assessed by the modified alkaline com-
et assay with uracil DNA glycosylase (Udg) and endonu-
clease III (EndoIII) specific for base oxidation. Finally, we 
compared the activity of  base excision repair (BER) path-
way, involved in both uracil and oxidized bases removal 
from DNA in lymphocytes of  children with ALL and lym-
phocytes of  healthy children subjects. BER efficiency was 
estimated by in vitro assay with cellular extracts and plasmid 
substrates of  heteroduplex with AP-site.
In our study, we found a significant decrease in the effi-
cacy of  DNA repair associated with an increased level of  
uracil in DNA and apoptosis induction during patients 
therapy. Moreover, it was found that the BER capacity was 
decreased in lymphocytes of  ALL patients in contrast to 
lymphocytes of  healthy children. Thus, we suggest that an 
impairment of  BER pathway may play a role in pathogen-
esis and therapy of  childhood ALL.
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The etiology of  chronic lymphocytic leukemia (CLL), a 
cancer mainly caused by disturbances in signal transduction 
and apoptosis malfunction, is still unknown. To date CLL, 
except bone marrow transplantation, remains incurable pri-
marily due to a highly variable clinical course and differenc-
es in the expression of  several apoptosis-regulating factors. 
The development of  the personalized medicine based on 
the individual CLL patients’ sensitivity to drugs inducing 
apoptosis could improve the efficacy of  the therapy and 
increase the complete remission rate.
The aim of  our study was to examine under ex vivo con-
ditions the sensitivity of  leukemic cells obtained from a 
patient prior to the onset of  the therapy to conventional 
purine analogs (cladribine or fludarabine) combined with 
mafosfamide (an active form of  cyclophosphamide) [CM, 
FM] or additionally with rituximab [RCM], as well as alone 
to purine analog - R- roscovitine [ROSC].
The efficacy of  the ex vivo treatment of  CLL cells was as-
sessed by determination of  the number of  living leukemic 
cells using Vybrant Apoptosis Assay #4. Changes in the 
chromatin structure of  nuclear fraction isolated from ex-
amined cells were monitored by differential scanning calor-
imetry (DSC). Changes in cellular levels of  selected regula-
tors of  apoptosis were analysed by immunoblotting.
As previously reported (Rogalińska M et al., 2010, J Cell 
Biochem 109: 217-235), the decrease or loss of  thermal tran-
sition (95±3ºC) in calorimetric scans of  nuclei correlates 
with a good response to the treatment.
Decrease of  thermal transition at 95±3ºC in DSC profiles 
of  nuclear preparations was observed for the selected pa-
tient after treatment with CM and ROSC, while it was al-
most complete lost when cells were incubated with RCM. 
The decline or loss of  thermal transition (95±3ºC) cor-
related with a reduction of  the numbers of  living cells 
and alterations in cellular levels of  apoptosis regulators. 
However, no effect was observed in cells exposed to FM 
predicting that this patient would be resistant to the drug 
combination administered in vivo.
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Differential scanning calorimetry (DSC), a simple thermal 
technique provides data on the physical and energetic prop-
erties of  studied structures. This technique is potent to 
monitor structural transitions which are the results of  sam-
ple heating. When the denaturation temperature is reached 
it caused a transition in thermal scan as a function of  the 
temperature. The changes in structure of  nuclei isolated 
from examined cells were monitored by DSC method. Pre-
viously, the comparative study of  nuclear sample thermal 
profiles obtained from peripheral blood mononuclear cells 
(PBMCs) of  healthy donors and CLL patients revealed 
the differences between examined control and leukemic 
groups. Moreover, in nuclear samples orginated from the 
group of  CLL patients with advanced form of  disease, the 
additional thermal transition at 95±3ºC was noticed. Inter-
estingly, this transition was present in all nuclear prepara-
tions obtained from PBMCs orginated from patients with 
the advanced disease qualified for drug administration. As 
previously published (Rogalińska et al., 2010, J Cell Biochem 
109: 217-235), the decrease or loss of  thermal transition 
(95±3ºC) in calorimetric profiles of  nuclei correlates with a 
good response to the treatment, while unchanged thermal 
scans suggest the potent patients’ resistance to this type 
of  treatment. The comparative analysis of  nuclear prepara-
tions, isolated from CLL cells ex vivo exposed to anticancer 
agents, evaluated by DSC and other complementary tests, 
i.e. analysis of  living cell number by Vybrant Apoptosis As-
say #4 and the expression of  some apoptosis-related pro-
teins, reflects the predictive relevance of  ex vivo testing with 
patients’ response to in vivo therapy.
The purpose of  current studies was the comparative analy-
sis of  DSC profiles obtained from whole CLL cells and, 
as previously examined, nuclear preparations isolated from 
leukemic cells. Our preliminary results indicate the consid-
erable relevance concerning the presence of  the thermal 
transition at 95±3ºC  in thermal profiles of  nuclei and 
whole cells.
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Phloretic acid amide (PhAA) is a synthetic derivative of  
phloretic acid, the product of  degradation of  dihydrochal-
cones common ingredients of  apples and apple juice.
The aim of  this study was to evaluate its effect on the 
expression of  gluthatione-S-transferases (GSTA, GSTP, 
GSTM, GSTT) and heme oxygenase-1 (HO-1) in normal 
human hepatocytes THLE-2 and hepatoma HepG2 cell 
lines. PhAA did not show significant cytotoxicity towards 
THLE-2 cells within the concentration range of  0.1 M–200 
µM, but such effect was observed in HepG2 cells (IC50 
~150 µM).
Treatment of  the cells with 2 µM and 10 µM of  PhAA 
for 72 h resulted in the translocation of  Nrf2 transcription 
factor from cytosol to nucleus in both cell  lines tested, 
but increased level of  its transcript and protein was found 
only in THLE-2 cells. In this cell line increased level of  
GSTP1,GSTA,GSTT, HO-1 mRNA was also observed.  In-
creased expression of  GSTP1  was  confirmed by enhance-
ment of  its protein level. Since frequently the low expres-
sion of  GSTP1 results from the hypermethylation of  its 
promoter, the GSTP1 methylation status was assessed by 
MSP. However, in contrast to decitabine (positive control) 
no significant change in GSTP1 methylation status was 
found. PhAA did not affect Nrf2, GSTs or HO-1 expression 
in HepG2 cell lines. These results suggest that PhAA has 
rather chemopreventive than chemiotherapeutic potential 
and act similarly as apple’s dihydrochalcones through in-
duction of  detoxification/antioxidative enzymes.
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Background: There is a growing interest in plant polyphe-
nols (including flavanols) which exhibit pleiotropic bio-
logical activities such as anti-inflammatory, antioxidant, and 
anticancer effects. Aim of  study: Our study was aimed at 
determination of  the influence of  flavanols on expression 
of  several genes involved in apoptosis, angiogenesis, and 
metastasis. Materials and methods: Our experimental 
setup included a flavanol preparation from evening prim-
rose (Oenothera paradoxa) seeds, a flavanol preparation from 
Japanese quince (Chaenomeles japonica) fruit, and two can-
cer cell lines: MDA-MB-231 (breast cancer) and DU145 
(prostate cancer). We assessed the influence of  the above-
mentioned polyphenol preparations on expression of  se-
lected genes (BAX, BCL2, VEGF, MMP1, MMP7, MMP9, 
MMP14, TIMP-1, TIMP-2, and P53) in both cell lines by 
means of  quantitative real time RT-PCR. Besides, we es-
timated the influence of  both polyphenol preparations on 
MDA-MB-231 and DU145 cell invasiveness with the use 
of  BioCoat Matrigel. Results: Our results demonstrate 
that:
1. In both cell lines the evening primrose flavanol prepa-
ration reduced BCL2, VEGF, MMP1, MMP7, MMP9, 
MMP14, and P53 expression in a dose-dependent manner, 
while it stimulated TIMP-1 and TIMP-2 expression. 
2. We observed more differences in expression of  the se-
lected genes between the cell lines after incubation with 
the Japanese quince flavanol preparation than in the case 
of  the evening primrose flavanols. BCL2, BAX, MMP1, 
and MMP14 expression decreased, whereas TIMP-1 and 
TIMP-2 expression increased in both cell lines. There was 
an increase in P53, VEGF, and MMP7 expression in MDA-
MB-231 cells, while no change in MMP9 expression was 
detected in this cell line. On the other hand, in DU145 
cells the Japanese quince preparation caused a reduction in 
MMP7, MMP9, and P53 expression and did not influence 
VEGF expression.
3. The evening primrose and Japanese quince preparations 
inhibited invasiveness of  both cell lines. However, the in-
hibition was much stronger in the case of  MDA-MB-231 
than for DU145.
Conclusions: On the basis of  our study we conclude that 
flavanols from evening primrose seeds and Japanese quince 
fruit might be used in cancer chemoprevention in the fu-
ture.
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Background: Breast cancer is the most common malig-
nant cancer among women in Poland and is the most fre-
quent cause of  death by malignant cancers. Breast cancer 
growth and invasion are mostly estrogen dependent and 
the ER and estrogens play a key role in breast cancer pro-
gression. Anastrozole is a third-generation inhibitor of  aro-
matase indicated in the treatment of  breast cancer in post-
menopausal women. It is used both in adjuvant therapy (i.e. 
following surgery) and in metastatic breast cancer.
Objectives: The purpose of  the study was to explore the 
influence of  a combination of  PRI-2191 or PRI-2205 (low-
calcemic analogs of  calcitriol) and anastrozole on the inhi-
bition of  proliferation and on the cell cycle and apoptosis 
of  the human breast cancer cell lines MCF-7, T47D and 
SKBR-3.
Materials and methods: Calcitriol and its analogs: PRI-
2191, PRI-2205, and anastrozole where certified synthetic 
materials obtained from the Pharmaceutical Research In-
stitute, Warsaw, Poland. The human mammary cancer cell 
lines MCF-7, T47D and SKBR-3 were obtained from the 
American Type Culture Collection. For antiproliferative 
activity study the cells were placed on 96-well flat-bottom 
plates 24 hours before addition of  the tested compounds. 
In the combined treatment the cells were exposed for 120 
hours to calcitriol or its analogs and simultaneously treated 
with anastrozole. The cytostatic effect was measured by the 
sulforhodamine B assay. For cell cycle analysis the cells were 
placed on 24-well flat-bottom plates 24 hours before addi-
tion of  the tested compounds and were exposed for 120 
hours to calcitriol or its analogs and simultaneously treated 
with anastrozole. The influence of  these compounds on 
cell cycle was evaluated by flow cytometry.
Results: Calcitriol, PRI-2191 and PRI-2205 showed syner-
gy or additive effect in proliferation inhibition when com-
bined with anastrozole (up to 50% of  proliferation inhibi-
tion in combination than with anastrozole alone) on T47D 
and MCF-7 cancer cells. The observed synergistic effect on 
the SKBR-3 cell line was lower than on MCF-7 cells (up to 
25% for combined treatment compared with anastrozole 
alone). The cell cycle observations showed an increase in 
the percentage of  cells in G2/M stage (MCF-7, SKBR-3) 
or an induction of  apoptosis after calcitriol (or its analogs) 
and anastrozole treatment (MCF-7, T47D).
Conclusions: It is supposed that the calcitriol analogs may 
be of  potential use in anti-cancer therapy when combined 
with anastrozole.
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Farnesyltransferase inhibitor R115777 (Tipifarnib) has 
been used for the treatment of  hematological malignan-
cies, however its observed anticancer effect is so far lim-
ited. This prompted us to search for inhibitors that would 
show synergistic, antitumor effect when combined with 
R115777.  We decided to study LY294002, which inhib-
its PI-3 kinase, and 17AAG (Tanespimycin), which inhibits 
Hsp90 — a chaperone for a number of  proteins, includ-
ing Akt kinase. The reasons for the pro-apoptotic synergy 
observed between the tested inhibitors are intriguing. The 
combinatorial effect of  R115777 and LY294002 can be 
logically explained. Since R115777 induces apoptosis via 
the release of  cytochrome c, the direct inhibition of  PI3 
kinase with LY294002 should decrease the activity of  Akt 
kinase and consequently block the whole pro-survival path-
way and help to unblock the apoptosis. The reasons for the 
synergy between R115777 and 17AAG are probably more 
complex. Initially we decided to test 17AAG because of  its 
impact on the activity of  Akt kinase, and therefore, its in-
hibitory effect on the pro-survival pathway. However, given 
that 17AAG inhibits Hsp90 which is indispensable for the 
activity of  so many client proteins, it is actually difficult 
to assign which target is the most important. For example, 
survivin which inhibits the activity of  caspases is one of  
Hsp90 clients, and its decreased activity should also help 
to unblock the apoptosis. Definitely, further research is re-
quired to explain the observed synergy between Tipifarnib 
and Tanespimycin. We tested the effect of  these drugs, 
when used alone or in combinations, on the growth and 
apoptosis in U937 and K562 cells, that represent acute and 
chronic myeloid leukemia, respectively. The number of  via-
ble cells was evaluated with Trypan Blue staining, while ap-
optosis was assessed by enzymatic activity of  caspase-3 and 
terminal dUTP nick-end labeling of  DNA (TUNEL). At 
concentrations for which R115777, LY294002 and 17AAG 
were only slowing down the proliferation, the combination 
of  R115777 + LY294002 and R115777 + 17AAG signifi-
cantly reduced the number of  cells and induced apopto-
sis. At higher concentrations, both R115777 and 17AAG 
reduced the viability of  cells, however their combination: 
R115777 + 17AAG reduced cells’ number faster and more 
significantly and also induced higher activity of  caspase-3. 
Our results suggest that the combination of: R115777 + 
17AAG is worth to try in treating some of  the hematologi-
cal malignancies.
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Lung cancer is a particular challenge in oncology. More than 
1 million new cases occur worldwide every year and de-
spite many clinical trials and modern diagnostic techniques, 
long-term survival rate has only marginally improved. The 
aim of  the current research is to explore new molecular 
prognostic factors and identify new targets for anticancer 
therapy. Current evidence shows that angiogenesis is con-
trolled by several angiogenic factors including VEGF and 
BMP-2. It has been also demonstrated that VEGF plays a 
key role in this process that is essential in carcinogenesis. 
Our study has shown that the expressions of  the VEGF, 
BMP-2 and BMP-4 mRNAs were significantly higher (7.1-
fold, 25.6-fold and 2.3-fold, respectively) in lung cancer 
samples than in adjacent normal lung tissues (real-time RT-
PCR). Analysis based on the Pearson’s correlation coeffi-
cient indicated the positive correlation between VEGF and 
BMP-2 gene expression, whereas no significant correlation 
between VEGF and BMP-4 gene expression was found. 
The mean± standard deviation serum level of  VEGF was 
423±136 pg/ml. Significant differences in the serum levels 
of  VEGF between patients with T1 tumors and patients 
with T2, T3 or T4 tumors were observed.
Patients with T2, T3 and T4 tumors, respectively, had 1.6-
fold, 1.8-fold and 2.3-fold greater serum levels of  VEGF 
than their peers with T1 tumors. In current study patients 
homozygous for the 936T allele of  the +936C/T VEGF 
gene polymorphism had 12-fold lower VEGF gene expres-
sion and 1.3-fold lower VEGF serum level than patients 
homozygous for the 936C allele. In conclusion, our find-
ings underline the importance of  the two angiogenic fac-
tors namely VEGF and BMP-2 as well as +936C/T VEGF 
gene polymorphism in the evaluation of  lung cancer pa-
tients.
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Aim: WW domain-containing oxidoreductase (WWOX) 
gene is located at chromosome 16q23.3–24.1, an area of  
FRA16D, the common fragile site. WWOX gene encodes a 
414-amino acid protein containing two WW domains in the 
NH2 terminus and a short chain dehydrogenase domain in 
the central part of  the protein. WW motifs are known to be 
involved in protein–protein interactions. The fragile sites 
are genomic regions that show more frequent gaps and 
breaks resulting from DNA replication stress or exposure 
to carcinogens [1]. The aim of  our studies was to check, 
whether eradication of  Helicobacter pylori has an effect on 
the level of  WWOX gene expression.
Methods: The WWOX gene expression in two differ-
ent topographic sites of  the gastric mucosa (the antrum 
and corpus) of  12 patients (age between 31–52, average 
39.6 ± 6.5) before and 3 months after successful eradication 
was evaluated by a real time RT-PCR method. The mRNA 
levels of  RPL29 and GAPDH proteins were used as the 
references. The extent of  H. pylori colonization was evalu-
ated by a UCB test and by a multiplex PCR reaction. Only 
patients with non-atrophic changes were enrolled for the 
studies. 
Results: The level of  WWOX expression is statistically 
higher (p<0.05) in, both, the antrum and corpus samples 
from patients after successful H. pylori eradication relative 
to the corresponding samples from H. pylori positive pa-
tients.
Conclusions: Successful eradication of  H. pylori from 
gastric mucosa of  patients with non-atrophic changes in-
creases the level of  tumor suppressor protein, and, thus, 
may inhibit an oncogenesis process in stomach tissue of  
patients deprived of  bacteria. From the literature data it 
is known that hypermethylation of  WWOX gene was sig-
nificantly correlated with H. pylori infection [1]. Thus, the 
H. pylori eradication might influence the level of  WWOX 
gene methylation.
Reference
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Introduction: FHIT is a tumor suppressor gene, the ex-
pression of  which is lost in gastric cancer. It is also lowered 
by Helicobacter pylori (H. pylori) infection [1, 2]. We aimed 
to determine, whether eradication of  H. pylori has any im-
pact on the FHIT level in gastric mucosa, and whether the 
changes depend on stomach topography (antrum versus 
corpus). The level of  FHIT expression in H. pylori posi-
tive individuals and in those after bacteria eradication was 
evaluated.
Materials and Methods: qRT-PCR amplification was 
used to determine the level of  FHIT mRNA in the gas-
tric mucosa from the antrum and corpus of  15 patients 
(age between 28–52, average 38.6±6.9) before and after 
successful eradication. The results were normalized to the 
level of  mRNA of  GAPDH and B2M genes. The rate of  
H. pylori colonization was evaluated by a UCB test and by 
a multiplex PCR reaction. Only patients with non-atrophic 
changes were enrolled for the studies.
Results: The level of  FHIT mRNA is statistically higher 
(p<0.05) in both, the antrum and corpus samples from pa-
tients after successful H. pylori eradication relative to the 
corresponding samples before H. pylori eradication.
Conclusions: Due to increased level of  FHIT tumor sup-
pressor gene, the successful eradication of H. pylori may 
inhibit the carcinogenesis processes in the stomach tissue.
Reference
1. Stec-Michalska K et al. (2005) World J Gastroenterol. 11: 17-21.
2. Stec-Michalska K et al. (2009) Helicobacter 14: 126–134
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Kinetin riboside (KR) is N6-substituted derivative of  ad-
enosine. It was identified as a natural product in the en-
dosperm liquid of  young fresh coconut fruits. It displays 
potent anti-proliferative activity against various human 
cancer cell lines, especially in human leukemia, melanoma, 
breast and prostate cells. Decreased proliferation of  can-
cer cells suggests a possibility of  employing KR as an anti-
cancer drug. Triggering of  apoptosis is often accompanied 
by a decrease in the expression of  the Bcl-2 family pro-
teins and a parallel increase of  the Bax family partners. In 
consequence, Bax released from the Bcl-2/Bax complexes 
stimulates disintegration of  mitochondria, followed by all 
of  the above mentioned effects, including the leakage of  
cytochrome c to cytosol. This leads to activation of  caspas-
es and execution phase of  apoptosis, what we observed in 
prostate and melanoma cancer cells. Depend on the path-
way of  apoptosis activation of  downstream executor cas-
pase 3 goes through caspase 8 (extrinsic pathway) or cas-
pase 9 (intrinsic mechanism). These results suggested that 
some cytoplasmic substrates translocate into the nucleus 
after cleavage by caspase-3 leading to nuclear morphologi-
cal changes. 
In this study, we have investigated effects of  KR both non-
malignant cells and human prostate, breast and fibroblast 
cancer cells. We used two cancer cell lines of  each type in 
the presence of  2.5 µM of  KR. We observed that KR in-
hibited growth (20–80%) of  not only human cancer, but 
also normal cells and that this effect strongly depended 
on the type of  cells. The anti-apoptotic Bcl-2 protein was 
down-regulated, while pro-apoptotic Bax was up-regulated 
in normal as well as in cancer cell lines, upon exposure to 
KR. At the same time, both types of  the cells manifest a 
decrease in the expression of  cyclin D1. Cytochrome c level 
increased in the cytosol upon treatment of  cells with KR. 
The activity of  caspases, as well as caspase-3 were increased 
mainly in cancer cells. The expression of  pro-caspase 9 and 
its active form in the nucleus as well as in cytosol of  KR-
treated cells was elevated. In contrast, no effect of  KR on 
caspase 8 expression was noted. The results indicated that 
non-malignant cells were less sensitive to KR then their 
cancer analogs and that KR most likely stimulated apop-
tosis mechanism of  cancer cells through the intrinsic path-
way. 
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Neuroblastoma is the most common extracranial solid tu-
mor of  childhood. Diverse clinical behaviors are a hallmark 
of  the neoplasm. On the one hand, spontaneous remis-
sions can be observed in the group of  children diagnosed 
with the biologically favorable (low-risk) stage-4S disease, 
but on the other hand, children with the high risk disease 
are at danger for poor outcome. The fact stresses the need 
for more research to elucidate pathways that govern neu-
roblastoma biology.
In our project, we aimed to analyze changes in gene ex-
pression in one of  the model human neuroblastoma cell 
lines (IMR-32), in vitro upon a treatment with a doxoru-
bicin. Therefore, we applied a RT-PCR method to ana-
lyze changes in expression of  six genes, i.e., ACTA2, 
CDKN1A, PPM1D, RPS27L, SESN-1, and TNFRSF10B. 
We observed that the treatment with the doxorubicin of  
the IMR-32 cells, applied in two concentrations (15 nM 
and 30 nM) for 24 hours, increased the level of  mRNA 
of  all the genes listed above, except for the gene ACTA2. 
In separate experiments, we followed the time course of  
the observed changes of  the mRNA levels of  the genes 
PPM1D, RPS27L, and SESN-1. Finally, with application of  
a Western blot method, we showed that the treatment with 
the doxorubicin increased the level of  the RPS27L protein, 
while levels of  the WIP1 protein (encoded by PPM1D), and 
the sestrin-1 (encoded by SESN-1) remained unchanged, in 
the IMR-32 cells treated with the 15 nM and the 30 nM 
concentration of  the cytotoxic drug for 24 hours. Our data 
help to gain more insight into gene pathways influenced 
by the doxorubicin treatment in the neuroblastoma model.
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Neuroblastoma is the most common extracranial solid tu-
mor of  childhood. Despite advanced multimodal therapies, 
the importance of  novel approaches targeting the neoplasm 
increases continuously. MCPIP1 (monocyte chemoattract-
ant protein-induced protein) is a newly discovered multi-
domain protein involved in such important processes like 
inflammation, apoptosis, angiogenesis and adipogenesis. A 
role of  the MCPIP in cancer is not elucidated, however one 
of  the major inducers of  its synthesis, MCP-1 (monocyte 
chemoattractant protein-1), was already identified as an ac-
tive component of  the tumor microenvironment regulating 
angiogenesis and metastasis of  several cancers. Significant-
ly lower MCPIP expression as compared to most evaluated 
cell lines of  different origin is found in the neuroblastoma 
cell lines and it might be important for neuroblastoma 
survival, making forced MCPIP expression a potential ap-
proach for future therapeutic trials.
Different mutant MCPIP forms were cloned into a  
pcDNA3 vector and used for stable transfection of  the 
human neuroblastoma BE(2)-C cell line. Several clones 
expressing the wild type human MCPIP and the mutant 
ΔPIN-MCPIP devoid of  the RNase domain were further 
characterized in vitro with Western blot, determination of  
ATP  for assessement of  cell viability, and quantification 
of  cellular proliferation potential by BrdU incorporation. 
It was shown that cell viability, the level of  cell prolifera-
tion and behaviour in culture depended on the level of  the 
overexpressed MCPIP wild type or a mutant form. The 
cell clones with the highest MCPIPwt and MCPIP mutant 
overexpression have shown a significant reduction in cell 
viability and proliferation.
We have also introduced in vivo neuroblastoma model based 
on the BE(2)-C cells injected to nude mice. We have tested 
four molecular markers, i.e., GD2 ganglioside expression 
detected by immunocytochemistry with flow cytometry, 
mRNA expression of  the genes HT and PhoX2B detected 
by RT-PCR, and tyrosine hydroxylase expression detected 
by Western blot to evaluate sensitivity of  the methods 
and analyze presence of  the BE(2)-C cells in samples of  
bone marrow and peripheral blood collected from tumor-
bearing animals. With this model we can now continue our 
research to decipher the role of  the MCPIP1 protein in 
neuroblastoma biology and pathogenesis.
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GD2 ganglioside is an antigen that is highly expressed 
on neuroblastoma cells with only limited distribution on 
healthy tissues. Consequently, it seems to be an ideal tar-
get for both active and passive immunotherapy. The im-
munological effector mechanisms mediated by anti-GD2 
monoclonal antibodies (mAbs) have already been well 
characterized. However, there has been a growing number 
of  evidence that the GD2-specific antibodies may exhibit 
anti-proliferative effects without involvement of  the im-
mune system. Our recent studies showed that at particular 
chemopreventive drug concentrations the 14G2a mAb ex-
erts a synergistic effect with doxorubicin and topotecan as 
well as an additive effect with carboplatin in killing IMR-32 
cells in vitro. Here, we have shown that the anti-GD2 14G2a 
mAb and the ME361-S2a mAb are capable of  decreasing 
attachment of  IMR-32 human neuroblastoma cells to ex-
tracellular matrix proteins, like fibronectin, laminin and col-
lagen IV. The process is fast as already after 1.5 h ca 50% of  
cells failed to attach to the protein-coated plastic support. 
ME361-S2a antibody exerted ca 15% stronger inhibitory 
effect on the cells attachment to fibronectin and laminin 
than the 14G2a antibody.  
Moreover, results obtained using a proteomic array have 
shown significant temporal changes in phosphorylation of  
several intracellular proteins and as a result, alterations in 
their function. It was found, that the anti-GD2 antibody 
addition causes inhibition of  the pro-mitotic mTOR path-
way through dephosphorylation of  Akt, mTOR and p70S6 
proteins leading to decreaese in their activities. Moreover, 
dephosphorylation of  two aminoacid residues in cyclin-
dependent kinase inhibitor p27 abolishes its cytoplasmic 
mislocalization. Additionally, an increase in an important 
aminoacid residue phosphorylation of  the mTOR inhibit-
ing AMPK kinase, was observed. The results contribute to 
our knowledge on the mechanism of  the anti-GD2 anti-
bodies cytotoxicity in the human neuroblastoma cells.
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Chronic inflammation is a risk factor for colorectal can-
cer. The monocyte-chemoattractant protein 1 (MCP-1) is a 
chemokine, which triggers the infiltration and activation of  
cells of  the monocyte-macrophage lineage. Many studies 
have shown higher expression of  MCP-1 in various tumors, 
what may suggest that variations in this gene implicated in 
inflammation are candidates as genetic determinant of  car-
cinogenesis. The purpose of  this study was to investigate 
whether single nucleotide polymorphism of  the promoter 
region of  MCP-1 gene is associated with increased colorec-
tal cancer risk. DNA was isolated from whole blood of  170 
patients diagnosed with colorectal cancer and 190 healthy 
controls. Genotypes were determined by PCR-restriction 
fragment length polymorphism (RFLP-PCR). We have 
found a significant association between presence G/G 
variant and the higher risk of  colorectal cancer (OR 4.256; 
95% CI 1.362-13.295; P=0.007). We also correlated our re-
sults with tumor stage according to Dukes classification, 
but it did not reveal any statistically significant connection 
between investigated polymorphism and tumor size or 
spread. In conclusion, our data showed that the -2518 A/G 
MCP-1 polymorphism may be associated with the higher 
risk of  colorectal cancer occurrence.
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Colorectal cancer is one of  the most common malignan-
cies, in Poland it is the second leading cause of  death. 
Underlying cause of  colorectal cancer may be disorders 
in the repair of  oxidative DNA damage. The aim of  this 
study was to evaluate the oxidative DNA lesions level and 
the kinetics of  its repair in colorectal cancer. Our study 
included 10 Polish patients with colorectal cancer and 10 
healthy control subjects. Assessment of  the level of  oxida-
tive damage was conducted by single cell gel electrophore-
sis assay. Cells were treated with 15 mM hydrogen peroxide 
to induce DNA damage and then endonculease III (NthI) 
enzyme was used to assess the level of  oxidative lesions. 
Kinetic of  DNA repair was examined up to 240 minutes 
of  post incubation. An analysis of  the level of  oxidative 
damage showed statistically significant differences patients 
conducted to controls (p<0.01) which indicates impaired 
repair in study group. In conclusion, we suggest that the 
increased level of  oxidative DNA lesions in patients with 
colorectal cancer may be associated with defective pathway 
of  DNA repair, what in turn may contribute to the patho-
genesis of  colorectal cancer.
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Breast cancer is the most frequently diagnosed cancer and 
is the leading cause of  cancer death among women world-
wide. DNA double-strand breaks (DSBs) is the most severe 
type of  DNA damage and several studies suggest a link be-
tween deficient repair of  DSBs and predisposition to breast 
cancer. The polymorphisms in DNA repair genes that are 
mainly represented by single-nucleotide polymorphisms 
(SNPs) can potentially modulate the individual DNA repair 
capacity and therefore exert an impact on individual genetic 
susceptibility to cancers.
We checked for an association between the c.-61 G>T and 
the c.-98 G>C polymorphisms of  the RAD51 gene and the 
g.96267 A>C and the g.85394 A>G polymorphisms of  the 
BLM gene and the c.73 A>G of  the UBC9 gene and breast 
cancer risk. Genotypes were determined in DNA from 
blood of  325 breast cancer patients and 340 controls by 
polymerase chain reaction-restriction fragment length poly-
morphism (PCR-RFLP) and allele-specific oligonucleotide-
PCR (ASO-PCR) methods.
We observed an association between breast cancer and 
the T/G genotype (OR = 4.66) of  the c.-61 G>T-RAD51 
SNP, the G/G genotype (OR = 1.49) of  the c.-98 G>C-
RAD51 SNP, the G/A and A/A genotypes (OR = 6.35 and 
9.21, respectively) of  the c.73 G>A-UBC9 SNP, the A/A 
genotype (OR = 1.78) of  the g.85394 A>G-BLM SNP and 
the A/A (OR = 2.86) genotype of  the g.96267-BLM SNP.
On the other hand, the T/G genotype (OR = 0.18) of  the 
c.-61 G>T-RAD51 SNP, the G/C genotype (OR = 0.68) 
of  the c.-98 G>C-RAD51 SNP, the G/G genotype (OR 
= 0.08) of  the c.73 G>A-UBC9 SNP, the A/G genotype 
(OR = 0.55) of  the g.85394 A>G-BLM SNP and the A/C 
genotype (OR = 0.35) of  the g.96267-BLM SNP reduced 
the risk of  breast cancer.
Our findings suggest that the studied single-nucleotide pol-
ymorphisms of  DSBs repair genes – RAD51, UBC9 and 
BLM may be associated with breast cancer risk.
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Some endocytic proteins have recently been shown to play 
a role in tumorigenesis. In this study, we demonstrate that 
APPL2, an adaptor protein with known endocytic func-
tions, is highly upregulated in 40% cases of  glioblastoma 
multiforme, the most common and aggressive cancer of  
the central nervous system. The silencing of  APPL2 ex-
pression by small interfering RNA in glioma cells markedly 
reduces cell viability under conditions of  low growth fac-
tor availability and enhances apoptosis (measured by ex-
ecutor caspase activity). Long-term depletion of  APPL2 by 
short hairpin RNA, under regular growth factor availability, 
suppresses the cell transformation abilities, assessed by in-
hibited colony formation in soft agar. Mechanistically, the 
silencing of  APPL2 causes changes in expression of  some 
apoptosis-related genes, such as upregulation of  HRK (an 
activator of  apoptosis, which antagonizes antiapoptotic 
Bcl-2 function) and upregulation of  UNC5B (a proapop-
totic dependence receptor for netrin-1). We conclude that 
a high level of  APPL2 protein might enhance glioblastoma 
growth by inhibiting the expression of  genes responsible 
for cell death induction. Our data contribute to an emerg-
ing notion that some endocytic proteins participate in the 
regulation of  gene transcription.
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Photosensitizers with desirable combination of  chemical, 
photophysical and biological properties are essential for 
improving the efficacy of  photodynamic therapy directed 
against various malignancies. This report summarizes the 
results of  a preliminary investigation of  six novel chlorin 
derivatives synthesized with the aim of  ameliorating the 
photosensitizing effect.
To confirm chemical composition of  the studied chlorins 
XPS was applied. Their photophysical properties were 
characterized by absorption and emission UV-VIS spec-
troscopy and laser flash photolysis. Singlet oxygen gen-
eration was also investigated. Using human colon cancer 
(Hct 116) cell line the following in vitro studies were per-
formed: three-dimensional emission vs. excitation spectra 
were recorded in order to confirm accumulation of  a given 
compound inside cultured cells; fluorescence microscopy 
was used to visualize subcellular localization; intracellular 
concentration of  the studied photosensitizers was quanti-
fied spectrophotometrically in cell lysates; in vitro cytotoxic-
ity and phototoxicity of  the investigated compounds was 
checked using MTS cell assay; sensitivity of  Hct 116 cells to 
PDT was assessed. In order to confirm the obtained results 
clonogenic assay was also performed. Finally, the influence 
of  photodynamic treatment on cell structure was evaluated 
using cryo scanning electron microscopy.
In vitro studies confirmed intracellular accumulation of  
novel chlorin photosensitizers in the examined cancer cells. 
Electron micrographs revealed noteworthy differences be-
tween control cells and light-irradiated cells that had been 
treated with the studied compounds. In the examined 
concentration range no significant cytotoxicity of  novel 
chlorins was found but high phototoxicity was observed. 
Photophysical properties of  the examined novel chlorins, 
combined with their biological activity, make them attrac-
tive candidates for PDT.
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Introduction: Coumarin and its derivatives are ubiquitous 
products of  plant metabolism. They have various biologi-
cal and anticancer activities. Coumarins prevent carcino-
genesis, inhibit angiogenesis and tumor growth, decrease 
proliferation of  cancer cells in vitro. Coumarin derivatives 
induce cell cycle arrest and apoptosis in some types of  can-
cer cells. Well described anticancer potential of  coumarins 
makes them an attractive tool for new anticancer drug de-
sign. Scoparone (6,7-dimethoxycoumarin) is a natural cou-
marin derivative, which occurs in medicinal plants, espe-
cially in Compositae family.
Aim: Our study was designed to investigate potential anti-
cancer properties of  scoparone in larynx cancer cell line 
RK33.
Material and Methods: RK33 larynx cancer cell viability 
was estimated by MTT assay. Induction of  apoptotic cell 
death was analysed by ELISA method based on nucleo-
some detection. Cell cycle progression was performed by 
flow cytometry.
Results: Scoparone reduced viability of  cancer cells in a 
dose and time dependent manner and induced apoptosis 
in RK33 larynx cancer cells. Flow cytometry analysis did 
not show significant changes in cell cycle progression after 
scoparone treatment.
Conclusion: Our results suggests that scoparone may be 
regarded as a potential therapeutic agent for the larynx can-
cer cells.
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Triterpenoid saponins are a group of  secondary metabolites 
that can be commonly found in plant habitats. It has been 
demonstrated that saponins have a wide range of  phar-
macological activities such as: antibacterial, antiviral, im-
munomodulatory, anti-inflammatory, and also anticancer. 
Results of  the latest research indicate a correlation between 
the chemical structure of  saponins and their anticancer ac-
tivities. In this study, we analyzed the biological activity of  
selected saponins isolated from plants: Lysimachia ciliata and 
Lysimachia thyrsiflora, and correlated the obtained results with 
the cells nanomechanical properties. The studied saponins 
are characterized by similar structure of  the main chain but 
slightly differ by the aglican compound substitutes.  It has 
been shown that depending on the chain structure, sapon-
ins can affect different vital functions of  the cells. These 
include proliferation, morphology, migration and cell cycle. 
However, the influence of  these saponins on the cells nano-
mechanical properties is still unknown. Using atomic force 
microscopy (AFM) we determined the elasticity of  human 
prostate cancer cells (DU145) and human healthy prostate 
cells (PNT2) before and after the treatment with saponins. 
Preliminary results of  this study show a significant impact 
of  tested saponins on the nanomechanical properties of  
examined cells. The results correlated with the analysis of  
the cell cytoskeleton indicate that healthy cells were more 
resistant to triterpenoid saponins than cancer cells. This 
study has demonstrated that elastic properties of  cancer 
cells, which play a key role in the process of  metastasis, can 
be dramatically modified by saponins. On the other hand 
these compounds exert only small effects on healthy cells. 
The obtained data shed new light on saponins as potential 
anticancer drugs and may lead to better understanding their 
impact on the nanomechanical properties of  cancer cells.
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Introduction: Furanocoumarins are a class of  natural 
compunds present in a variety of  plants. They have vari-
ous biological activities including photosensitivity, anti-
microbal, anti-fungal, anti-oxidant and anti-inflammatory 
properties.  It has been shown that coumarin derivates have 
potential anti-tumor activities.
Aim: The purpose of  this study was to investigate effects 
of  xanthotoxol (8-hydroxypsolaren), xanthotoxin (8-meth-
oxypsolaren) and isopimpinelline (5,8-dimethoxypsolaren) 
on proliferation and migration several cancer cell lines.
Materials and methods: The  experiments were carried 
out on different types of  cancer cell lines (A549 — non-
small lung cancer, TE671 — human medulloblastoma and 
RK33 — larynx cancer). The viability and migration of  
cancer cells were analyzed by MTT test and wound assay 
test, respectively.
Results: Studied furanocoumarins reduced the viability 
and migration of  analyzed human cancer cell lines in a dose 
and time-dependent manner. The inhibitory effect of  cell 
proliferation was seen already at 50–200 µM dose ranges 
of  xanthotoxin, xanthotoxol and isopimpinelline. Medul-
loblastoma cells TE671 were most sensitive for furanocou-
marins treatment. 
Conclusions: Our findings indicate that furanocoumarins 
could be regarded as potential anticancer agents.
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In recent years, scientific and public interests on phytoes-
trogens has focused on their potentially beneficial health 
effects as anticarcinogens, cardioprotectans and as alter-
natives to hormone replacement therapy in menopause. 
Numerous in vitro cell culture studies have also reported 
genistein to be cytotoxic, DNA damaging and pro-apop-
totic. The aim of  this study was to investigate the effects 
of  the two isoflavones: genistein and genistein-8-C-gluco-
side (G8CG) in combination on cultured human A549 and 
MCF-7 cells. In the current investigation we used genistein 
and glycosylated genistein G8CG, which we isolated from 
flowers of  lupine (Lupinus luteus L.). The possible cytotoxic 
and apoptotic properties of  genistein and G8CG in com-
bination was examined in vitro. The calcein AM/propidium 
iodide assay was used to assess cytotoxicity and Hoechst 
33258/propidium iodide staining technique was employed 
for the induction of  apoptotic cell death. The morphologi-
cal changes of  cells were also examined in inverted con-
focal laser scanning microscope (CLSM). Mitochondrial 
membrane potential changes, in genistein-G8CG treated 
cells, were monitored using fluorescence probe JC-1 by 
fluorescent microscopy and flow cytometry. The cells were 
exposed to three different concentrations (10, 50 and 90 
µM) of  combination genistein-G8CG and incubated for 
24h and 48h. Our results indicate that the mixture of  iso-
flavones inhibits cell viability, induces apoptotic cell death 
and causes mitochondrial membrane potential alteration 
in cells in a dose- and time-dependent manner. Our pre-
liminary in vitro studies, provide the first evidence that the 
combination of  genistein and G8CG could demonstrate 
anti-cancer properties.
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Breast cancer is a leading cause of  cancer mortality of  
women in Europe. Although there are several types of  
chemotherapy offered to patients, there is still a need for 
further improvements in this area.
Anthracyclines (doxorubicin, DOX) and taxanes (docetax-
el, DTX), anticancer drugs with different mechanisms of  
action,  are the most commonly used chemotherapeutics 
in the treatment of  breast cancer. Combination of  both 
drugs gives a very good therapeutic results, although some 
in vitro studies point out that DOX and DTX may display 
antagonistic effect.
In this study DNA damage induced by DOX and DTX 
treatment of  MCF-7 cells was assayed by comet assay. The 
cells were incubated with DOX, DTX or their combination 
for 2 hours. Then the cells were washed and cultured in 
fresh medium without drugs for 0, 24, 48, 72 and 96 hours.
The highest amount of  DNA in the comet tail was ob-
served at 24 h after DOX treatment. Under the same con-
ditions DTX induced about two-fold lesser damage to 
DNA. Surprisingly, when both drugs were used simultane-
ously no significant increase in DNA damage was found. 
This may suggest antagonistic interactions between both 
drugs, elucidation of  mechanisms of  which requires fur-
ther examination. 
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Combined doxorubicin (DOX) and docetaxel (DTX) ther-
apy has been proven effective against breast cancer. How-
ever, its use is limited due to high incidence of  cardiotoxici-
ty. A key factor responsible for cardiac tissue damage is free 
radical formation after DOX/DTX treatment. Therefore, 
the application of  antioxidants is of  the high interest.
The objective of  this study was to determine if  the antioxi-
dant activity demonstrated by 3-carbamoyl-2,2,5,5-tetrame-
thylpyrroline-1-oxyl (Pirolin, PL) might be utilized for pro-
tection against oxidation of  lipids and proteins in the heart 
of  rats with DMBA (7,12-dimethylbenz(a)anthracene)-
induced mammary tumor and treated with doxorubicin 
and docetaxel. Female Sprague Dawley rats were divided 
into five groups. Group I served as control. All other rats 
received DMBA (10 mg in 1 ml sunflower oil) by gavage 
and were divided into four groups. II group did not re-
ceive drugs. Group III consisted of  rats treated with 10 
mg PL/kg body weight (b.w.) once every day for 2 weeks. 
Group IV included animals treated three times with 5 mg 
DOX and 7.5 mg DTX/kg b.w. in 3 week intervals. Rats in 
group V were treated with the same doses of  drugs as rats 
in group IV and with PL. Hydroperoxide, TBARS, protein 
thiol group content and activity of  catalase in the heart tis-
sue were estimated.
Our results showed that DOX/DTX therapy induced oxi-
dative stress as shown by elevation of  TBARS and decrease 
of  thiols. PL used alone evoked mild prooxidant proper-
ties, i.e. it increased the level of  TBARS, while used to-
gether with anticancer drugs failed to protect against oxi-
dative damage. Moreover, we observed further increase in 
TBARS and lipid hydroperoxides. Therefore, we conclude 
that under conditions of  our study, PL failed to show its 
antioxidant activity. Further studies are needed to elucidate 
the role of  nitroxides in the heart in the presence of  oxida-
tive stress.
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Faced with high health care costs of  previously well known 
and widely used cancer drugs for breast cancer patients 
enormous efforts have been spent to develop new treat-
ment solutions. Phytotherapy, have been recently recog-
nized as a new source of  anticancer agents and new chemo-
therapy adjuvant to enhance the efficacy of  clinically used 
anticancer drugs and to minimalize their side effects.
Epidemiological studies have shown that dietary intake of  
flavonoids is associated with a reduced risk of  cancer, in-
flammation and heart disease. Scutellaria baicalensis Georgi is 
one of  the most popular and multi-purposed herb used in 
traditional Chinese medicine for treatment of  inflamma-
tion, hypertension, cardiovascular diseases, and bacterial 
and viral infections. Accumulating evidence demonstrate 
that Scutellaria baicalensis Georgi also possesses potent anti-
cancer activities.
Antoxyd S, is a commercial product of  Herbapol – 
Wrocław, Poland, and a water-alcohol extract, containing 
72% baicalin, obtained from the root of  S. baicalensis  cul-
tivated in Poland. To date, the effects of   Antoxyd S and 
its main flavonoids (baicalin, baicalein and wogonin) on 
human breast cancer are largely unknown. Thus, the aim 
of  the study was evaluation of  cytotoxicity and mode of  
action of  commercially available Antoxyd S and its main 
flavonoid - baicalin  in MCF-7 human estrogen-dependent 
breast cancer cells.
Our studies have shown that Antoxyd S and baicalin posses 
cytotoxic activity in MCF-7 cells at concentration greater 
than 13.6 μg/ml (Antoxyd S) and 16.0 μg/ml (baicalin). 
Both compounds inhibit cell proliferation in MCF-7 breast 
cancer and show different cytotoxicity. We suppose that 
stronger antiproliferative activity of  Antoxyd S may con-
tribute to the other of  its flavonoids (baicalein and wo-
gonin). Additionally, both Antoxyd S and baicalin decrease 
mitochondrial transmembrane potential in MCF-7 cells, 
which may suggest the induction of  apoptosis through mi-
tochondrial pathway. Moreover, both compounds generate 
small amount of  reactive oxygen species and did not cause 
significant lipid peroxidation in MCF-7 cells.
Investigated properties of  Antoxyd S and baicalin might 
have beneficial effects on cancer therapy. Moreover, their 
antiproliferative properties in cancer cells are linked with 
their low toxicity towards normal cells, capability of  oral 
consumption, low cost and acceptance by the human pop-
ulation. 
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Triterpenoid saponins are  secondary metabolites derived 
from higher plants Dicotylodones class. Saponins can be 
found in all parts of  higher plants including  roots, leafs, 
flowers and buds. Biological activities of  saponins are well 
known and they include: antimicrobial, antiinflamatory, ex-
pectorant as well as anticancer action.
Published data suggest the correlation between chemical 
structure of  saponins and their biological activities, however 
the exact influence on cancer cells is yet unknown. Subtle 
changes in substituents in the main chain of  the chemical 
structure of  saponins determine different biological activity.
In this study we analyzed  saponins with different chemi-
cal structure and compared their impact on the cancer and 
normal cells (Du-145 human prostate cancer cell line with 
medium metastasis potential, PC3 human prostate cancer 
cell line with high metastasis potential, PNT2 normal pros-
tate cell line). Analysis of  cells vital function include prolif-
eration, morphology, mechanism of  cell death,  migration 
and cytoskeleton organisation. Preliminary results of  our 
study indicate that these saponins have a high selectivity in 
their effect on the examined cells.
Our data suggest that subtle changes in the chemical struc-
ture of  saponins have a significant impact under biological 
role.
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Trans-4-hydroxy-2-nonenal (HNE) is a major lipid peroxi-
dation product, which modificates and damaged proteins, 
lipids and DNA. Its concentration in human  plasma and 
tissues ranges between 0.1–3.0 mM and can  increase to 
10 mM in conditions of  oxidative stress. HNE can react 
with many genes e.g. TP53 which is present in many types 
of  human cancer. TP53 is a key regulator of  the cell cycle 
and apoptosis, called as “guardian of  the genome”, so may 
be an indicator of  cell’s damaged. In damaged genetic ma-
terial cells level of  TP53 increases. TP53 level is regulated 
by MDM2 ubiquitin ligase, which regulate proteasomal 
degradation.
Using Western analysis, we investigated stabilization of  
TP53 protein in human and Chinese hamster cells by 
(HNE). In human cell line deficient in transcription-cou-
pled repair (CSB-/-) TP53 stabilization was observed even 
in the absence of  HNE. However, 2 h incubation with 
HNE increased TP53 level in HNE concentration depend-
ent manner. This suggests that HNE adducts to DNA bas-
es may be endogenous substrates for TCR. If  this pathway 
is deficient, HNE-DNA adducts induce TP53 dependent 
apoptosis.
In Chinese hamster cells deficient in non-homologous 
end joining (DNA-PKcs

-/-) similar HNE dependent TP53 
stabilization was observed. In DNA-PKcs

-/- cells the level 
of  TP53 regulator MDM2 was lower than in the wild type 
cells. In Xrcc1-/- and Xpd-/- cells both TP53 and MDM2 lev-
els were slightly augmented by HNE, but their level did not 
differ between DNA repair proficient and deficient cells.
All DNA repair deficient cell lines, but not XRCC1-/-, were 
more sensitive to HNE than  isogenic wild type cells. This 
suggests that HNE induces cell death by different path-
ways, and these pathways may depend on the genetic back-
ground of  the cell.
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Matrix metalloproteinase-2 (MMP-2) is highly expressed in 
colon cancer cells and after secretion, due to direct interac-
tion with different proteins including integrin receptors, it 
can be found associated with their membranes.  After bind-
ing to cell-surface, it affects intracellular signaling, facili-
tates proenzyme localization and activation, and mediates 
cell motility by disruption of  cell contacts with the ECM.  
Although MMP-2 degrades a wide variety of  proteins, such 
as chemotactic molecules, adhesion molecules, proteinase 
inhibitors, cell-surface receptors, blood clotting factors, 
latent growth factors, and growth factor-binding proteins, 
there is no data showing that it cleaves integrins and thus 
downregulates their expression. 
Therefore, in the present study we attempted to evalu-
ate (a) whether major integrins of  colon cancer cells, i.e. 
those belonging to the β1 subfamily, directly interact with 
MMP-2, and (b) to what extent their structure and func-
tion is affected by this enzyme. In preliminary experiments 
we found that short incubation of  highly invasive LoVo 
cells with MMP-2 significantly reduced their adhesion to 
collagen.  Then, by coimmunoprecipitation experiments 
using lysates of  LoVo cells or colon cancer cells obtained 
after surgery, we showed that MMP-2 and β1 integrins 
form a complex. Furthermore, Western immunoblotting 
analysis revealed that under these conditions, LoVo cells 
release from the β1 integrins the part of  their ligand bind-
ing known as the pseudo I domain.   Using monoclonal 
antibody (BD 610468) which is specific to the β1 pseudo 
I domain, we showed that its release from cancer cells is 
time dependent.  The cleavage of  this domain occurred 
also in cancer cells obtained after surgery of  colon cancer 
but the extent of  the degradation differed in samples taken 
from one patient to another.  In vitro experiments con-
firmed both the interaction of  the isolated α2β1 and α5β1 
receptors with MMP-2 and their degradation analyzed by  
BIAcore and Western immunoblotting, respectively.
In conclusion, our data MMP-2 increases the mobility of  
colon cancer cells not only by digestion of  ECM compo-
nents in the vicinity of  cells but also due to degradation of  
their major integrin receptors. 
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Thymosin β4 (Tβ4), the most ubiquitously expressed 
member of  β-thymosins family, induces diverse pleiotropic 
extracellular effects, and is now recognized as the potent 
regenerative peptide in a variety of  tissues.  It acts as an ef-
fective angiogenic factor with anti-inflammatory properties 
that promotes both endothelial and keratinocyte migration 
into cutaneous wounds.  However, it is still uncertain which 
functions of  the Tβ4, the intracellular and/or extracellular, 
has greater importance for its biological activity.  Therefore, 
the aim of  this study was to compare the stimulatory effect 
of  Tβ4 on cancer cells tested in HT29 cells transfected with 
pEGFP-N1-Tβ4 with those treated with Tβ4 added extra-
cellularly.  Our data show that in both experimental settings, 
Tβ4 induces synthesis and secretion of  matrix metallopro-
teinases such MMP-2, MMP-7, and MMP-9.  Interestingly, 
in contrast to other agonists, Tβ4 added extracellularly does 
not affect the intracellular Ca2+ level indicating that its ef-
fect does not involve activation of  the cell membrane re-
ceptors which facilitate entry of  Ca2+ in response to stimu-
lation.  As the major G-actin-sequestering protein in cells, 
Tβ4 regulates and controls polymerization of  actin and 
thus can affect the motility of  cells.  However, transfection 
of  HT29 cells with the Tβ4 mutant deprived of  the actin 
binding sequence (pEGFP-N1-Tβ4(KLKKTET/7A)) resulted 
in the same extent of  HT29 stimulation as  that produced 
by the wild type Tβ4 indicating that interference with actin 
polymerization is not involved in this mechanism.  In con-
clusion, our data suggest that stimulation of  HT29 cells by 
Tβ4 is mediated predominantly by the intracellular recep-
tors that do not involve actin polymerization or the Ca2+ 
influx and mobilization
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Objective: Mass spectrometry-based analyses of  the low-
molecular-weight fraction of  serum proteome allow iden-
tifying proteome profiles/signatures that are potentially 
useful in classification, detection and diagnostics of  cancer. 
Here we compared serum proteome profiles of  healthy 
donors and patients with three types of  cancer aiming to 
identify peptide signatures that were either common for all 
cancer patients or specific for cancer type.
Methods: Blood samples were collected before start of  the 
treatment from 35 patients with head and neck cancer, 35 
patients with colorectal cancer and 50 patients with non-
small cell lung cancer, and from 45 healthy volunteers. Mass 
spectra of  the serum proteome were recorded in the range 
between 2 and 13 kDa using the MALDI-ToF spectrome-
try. 131 spectral components (peptide ions) were identified 
in registered spectra and their abundances in samples from 
all four groups of  donors were used for statistical analyses.  
Results: Similar degrees of  overall differences/similarities 
were observed in all intra-group and inter-group analyses 
when general features of  serum proteome profiles were 
compared between individual samples. However, classifiers 
built of  selected spectral components allowed differentia-
tion between healthy donors and there groups of  cancer 
patients with 69–74% sensitivity and 82–84% specificity. 
There were two common peptide species (3766 and 5867 
Da) up-regulated in all cancer samples, while other compo-
nents of  classifiers were specific for cancer types. Several 
spectral components permitted differentiation between 
lung cancer samples and either head and neck cancer or 
colorectal cancer samples, while two latter types of  sam-
ples could not be properly differentiated. Abundances of  
spectral components that putatively corresponded to frag-
ments of  serum amyloid alfa (11511 and 11667 Da) were 
markedly higher in lung cancer samples when compared 
to samples from three other groups; high abundance of  
these components corresponded to more advanced cancer. 
In addition, unsupervised cluster analyses confirmed clear 
differences of  serum peptide signatures characteristic for 
healthy donors and lung cancer patients.
Conclusions: Our data indicates that certain components 
of  serum peptide signatures are common for different 
cancer classifiers and putatively reflect general response of  
organism to the disease. However, other components of  
such signatures are unique and might reflect more specific 
features related to the type of  malignancy and/or degree 
of  its advance.
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The dominant-negative effect (DNE) of  mutated TP53 
has been considered fundamental in tumorigenesis involv-
ing TP53 for years. Our analysis of  over 500 collected sur-
gical specimens and about 20 cell lines suggests that the 
importance of  the TP53 mutation DNE is overestimated. 
The scepticism built on the grounds of  our experimental 
data is also supported by the databases investigation. The 
analysis of  IARC and Sanger databases showed that the 
TP53 single heterozygous mutations were described more 
frequently in surgical samples than in cancer cell lines (35% 
vs 10%), possibly due to the rapid selection and generation 
of  subpopulations of  the more advanced neoplastic cells 
observed under artificial conditions. Moreover, the per-
centage of  the wild type allele retention in cancer cell lines 
with a missense mutation is almost the same as the fre-
quency in cancer cell lines with a nonsense mutation. That 
indicates that a missense mutation does not predispose to 
the retention of  the wild type allele any better than does a 
nonsense mutation, although the dominant-negative effect 
is expected to be an attribute of  the missense mutations 
only. Furthermore, specific TP53 mutations such as R175H 
or R273H, described as showing strong DNE, present a 
very low percentage of  single heterozygous mutations in 
vitro (5%). Since the importance of  DNE of  TP53 mis-
sense mutations is very low, we concluded that the exist-
ence of  a new mechanism of  TP53 inactivation should be 
considered.
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Elevated level of  human chorionic gonadotropin (CG), 
especially its free beta subunit (CGB) is now an accepted 
phenomenon of  almost 40% of  epithelial cancers. How-
ever the mechanisms of  the hormone’s action in cancer 
are still unknown. The beta subunit is encoded by a group 
of  tissue-dependent genes marked CGB1-CGB9 mapped 
to chromosome 19 (19q13.3). Until recently CGB1 and 
CGB2 genes were not examined since they were regarded 
as pseudogenes which arose as an evolutionary change of  
sequence caused by a DNA insertion.
This study was undertaken to investigate if  CGB1 and 
CGB2 expression in gynecological tumors may influence 
cancer cell viability. Since the protein products of  CGB1 
and CGB2 have not been so far identified the sequences 
used for cloning were based on hypothetical sequences of  
the genes designed in silico. The first set of  clones carried se-
quences deposited in NCBI database (CGB1v1, CGB2v1) 
whereas the second set included clones with an alternative 
start codon created due to an insertion within the 5’ UTR 
of  the genes (CGB1v2, CGB2v2).
Transfection of  HeLa cells with CGB1 and CGB2 con-
structs and a control vector carrying CGB5 gene allowed 
effective overexpression of  human chorionic gonadotro-
pin beta subunit which was confirmed by qRT-PCR and 
western blot.
Overexpression of  these genes caused an increase in cell 
number. The highest number was found in case of  cells 
transfected with CGB1 and CGB2 constructs but espe-
cially CGB2v2.
Detailed analysis (cell cycle analysis and proliferation rate 
measured on the basis of  BrdU incorporation) showed 
that cell proliferation of  non-transfected and transfected 
cell was comparable.
Cell migration tests quantified with the Real-Time Cell 
Analyzer (xCELLingence System, Roche Diagnostics) re-
vealed an increase of  the invasive phenotype of  cell overex-
pressing CGBs genes, particularly the CGB2 variants 
The results showed that CGB1 and CGB2, considered pre-
viously as pseudogenes, may be factors involved in can-
cerogenesis. The increase in number of  cell overexpressing 
CGBs was independent of  the proliferation process. This 
leads to the conclusion that this might be a consequence 
of  their augmented apoptosis resistance. Increased migra-
tion rate of  transfected cells implies that human chorionic 
gonadotropin beta subunit may be an agent responsible for 
the development of  an invasive phenotype of  tumor cell.
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EGFR is well known for its involvement in proliferation 
and neural stem cells self-renewal. According to the article 
by Mazzolani et al, EGFR-expressing tumor initiating cells 
(TIC) display the most malignant functional and molecular 
phenotype. To this end we investigated the differentiation 
ability of  glioblastoma (GBM) cells in terms of  EGFR ex-
pression. GBM cells with high and low EGFR expression 
were also characterized in terms of  the expression of  stem 
cell markers. Experiments were performed in 3D cell cul-
ture model, which allows to retain the original genotype 
and phenotype of  GBM cells including the EGFR am-
plification and EGFRvIII. Intriguingly, EGFR and SOX2 
coexpression was observed even in 80% of  glioblastoma 
cells. Furthermore, we observe the correlation between 
high expression of  EGFR and low expression of  neuronal 
markers in GBM cells. Our data suggest that even 80% of  
glioblastoma cells may be considered as tumor stem cells. 
We suggest that the inhibition of  neuronal differentiation 
occurs is glioblastoma cells with the highest EGFR expres-
sion. Currently we test ability of  EGFR inhibitors to in-
duce neuronal differentiation of  GBM cells.
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Recent evidence suggests that mutations of  IDH1 gene 
are among the initial molecular processes behind the de-
velopment of  glioma. Database analysis (Sanger Database, 
DSMZ, ATCC) of  available cell lines revealed a lack of  
cell lines with IDH1 mutations. This means that either it 
is possible to culture approximately 20% of  astrocyto-
mas (those without the IDH1 mutations), or all available 
cell lines have originated from the primary glioblastomas 
(GBM) and are incorrectly identified. Mutations associated 
with the malignancies of  glial origin refer to codon 132 and 
in the most cases pertain to a substitution of  guanine for 
adenine (R132H). To test this hypothesis, IDH1 sequencing 
was performed for twenty surgery samples of  astrocytoma 
and for early and late passages of  cells derived therefrom.  
LOH analysis has been performed for early and late passag-
es of  several tumors (frozen specimens) originally showing 
IDH1 mutations. We were not able to culture tumor cells 
presenting IDH1 mutations originating from ten tumors; 
the same results were observed in seven samples of  archi-
val material. Moreover, we confirmed sequencing data by 
immunocytochemistry analysis using antibody selectively 
recognizing the mutated IDH1. The IDH1 mutation is 
expected to be almost mutually exclusive with the EGFR 
amplification, thus glioma cells with IDH1 mutations seem 
to represent a new group of  tumour cells which cannot 
be readily analyzed in vitro due to their negative selection. 
A new model for culturing glioma cells in vitro should be 
designed since the current one does not provide conditions 
corresponding to in vivo growth. The current preclinical 
model results in the creation of  numerous artifacts and 
therefore, the recurrence after the therapy targeted to only 
a subpopulation of  cell is inevitable.
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Background: Heme oxygenase-1 (HO-1) is an inducible 
enzyme that degrades heme to carbon monoxide, biliver-
din and iron ions. In our previous experiments we dem-
onstrated that HO-1 increased proliferation, resistance to 
oxidative stress and proangiogenic properties of  murine 
melanoma cells. Of  importance, melanoma cells overex-
pressing HO-1 formed after intracutaneous injection the 
tumors which were more packed, better vascularized, and 
less infiltrated by leukocytes. Additionally, they produced 
more lung nodules after intravenous inoculation [1].
Objectives: The aim of  the present study was to examine 
mechanisms responsible for these effects.
Methods: Melanoma cell line B16(F10) were transduced 
with retroviral vectors encoding for luciferase, GFP and 
HO-1 [B16(F10)-luc-GFP-HO-1]. B16(F10)-luc-GFP cells 
were used as a control.
Results: B16(F10)-luc-GFP-HO-1 cells displayed strongly 
de-differentiated phenotype. They were smaller, less granu-
lar and exhibited less dendritic morphology. Furthermore, 
B16(F10)-luc-GFP-HO-1 showed weaker pigmentation, 
what was accompanied by lower melanin content. Of  im-
portance, expressions of  genes linked to melanin synthe-
sis and melanoma differentiation: tyrosinase, TRP-1 and  
TRP-2, gp-100 and MART-1 were significantly downregu-
lated in HO-1 overexpressing cells. Interestingly, hypoxia 
(2% of  oxygen) augmented de-differentiating actions of  
HO-1 resulting in further reduction of  investigated genes. 
On the other hand, levels of  genes related to cell “stem-
ness”: CD34, CD44, Nestin and Nodal were clearly up-
regulated in HO-1 overexpressing cells. Of  importance, in 
response to serum deprivation those cells were more prone 
to display cancer-stem cell like phenotype than control 
cells. Finally, we hypothesized that melanoma differentia-
tion might be dependent on oxidative status. Indeed, H2O2 
enhanced expression of  tyrosinase in melanoma cells in 
dose-dependent manner, whereas N-acetylocysteine (ROS 
scavenger) reversed this effect and additionally reduced 
pigmentation of  B16(F10)-luc-GFP cells.
Discussion: Altogether, these data suggest that modula-
tion of  oxidative status by HO-1 leads to de-differentiation 
of  melanoma cells, what may facilitate their more aggres-
sive phenotype.
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Ovarian cancer is characterized by asymptomatic develop-
ment until its advanced stages. Due to the late diagnosis it 
is most deadly among gynecological malignancies. Better 
diagnostic and treatment options that will improve survival 
rates rely on wider understanding of  biology of  ovarian 
cancer cell.
Previously, we studied 100 ovarian cancer samples by DNA 
microarray technique. We observed the two subtypes of  
serous ovarian cancers with significantly different gene ex-
pression pattern and  marked differences in overall survival 
of  the patients. 
From among the genes with differential expression be-
tween two subtypes of  ovarian cancer we have chosen 
for further analyses 4 genes: FAP-α, THBS2, COMP and 
ITGBL1. They were characterized by high fold change 
(FC>3) in microarray study and were confirmed to be ex-
pressed at least in one of  the analyzed ovarian cancer cell 
lines: ES2, OAW42, OVCAR3, OVP10 or SKOV3. FAP-α 
(fibroblast activation protein-α) expression is induced in 
activated fibroblasts, additionally FAP-α was shown to be 
expressed by at least some types of  malignant cells of  epi-
thelial origin. In some cancers FAP-α expression promotes 
tumor growth and increases angiogenesis whereas in others 
it causes tumor suppression. THBS2 (thrombospondin 2) 
is a potential tumor suppressor protein and takes part in 
inhibition of  angiogenesis. The role of  ITGBL1 (integrin, 
beta-like 1) in carcinogenesis is unknown. COMP (cartilage 
oligomeric matrix protein) is a noncollagenous extracellular 
matrix protein with antiapoptotic activity. On the contrary, 
its mutated form was shown to have proapoptotic proper-
ties.
Our aim was to study the role of  these genes and their influ-
ence on biology of  the cancer cell. We have chosen ovarian 
cancer cell lines in which we tested these genes to be inac-
tive. Then we used the Retroviral Gene Transfer and Ex-
pression system (Clontech) to construct isogenic cell lines 
where the genes of  interest are overexpressed. Isogenic cell 
lines that differ by the ability to express a studied gene were 
subject of  several in vitro tests. The results will be shown 
that indicate different impact of  each studied gene on the 
cell morphology, viability, proliferation rate, induction of  
apoptosis, adhesiveness, motility and drug resistance. 
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