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Epigenetic phenomena in hormonally 
dependent malignancies in women — review

Wodzimierz Baranowski
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Hormonally dependent malignancies in women (en-
dometrial tumors, ovarian and mammary glandcancers) 
areleading cause of death among women bearing malig-
nant tumors.The steroid receptors (estrogen receptor — 
ER, and progesterone receptor — PR) status o�he tumor, 
apart fromhistological grade of neoplasm differentiation 
and clinical stage, seems to be an important and valuable-
prognostic marker as far as hormonal treatment efficacy 
and survival rate is concerned. The steroid receptors as 
transcriptionfactors regulatethe methylation pa�ern of 
genomic DNA and also the methylation of particular 
genes. The by-products od estrogen catabolic pathway 
(e.g. catecholestrogen derivatives) can induce hydro-
phobic DNA adducts formation leading to mutation(s) 
of important genes (suppressors and oncogenes). This 
review described the state of the art in the field of in-
terplay between estrogen derivatives, estrogen receptor 
and genomic DNAmethylation (global methylation and 
metylation of particular genes), as well as pa�ern of DNA 
adducts in hormonal dependent tumors in women.
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The yeast protein, Maf1, functions as a repressor of RNA 
polymerase III (Pol III) (Pluta et al., Mol Cell Biol 2001). The 
Maf1 protein is conserved through evolution, suggesting 
that the regulatory mechanisms involving Maf1 are simi-

lar from yeast to man. Another report demonstrated that 
Maf1 is a component of TOR signaling pathway which 
mediates polymerase III transcription repression under 
various conditions including stationary growing phase 
and rapamycin stress (Upadhya et al., Mol Cell 2002). Our 
current studies focus on understanding the mechanism 
of Maf1 action. Our goal is to define the complex regu-
latory networks involving the role of Maf1 in control of 
tRNA synthesis, clearly important step in tumor devel-
opment in higher organisms. In order to characterize the 
biochemical phenomenon allowing Pol III transcription 
regulation, we tried to determine which proteins inter-
act mainly with Maf1. Pol III subunits were identified by 
mass spectrometry. We identified the N-terminus domain 
of the largest subunit of Pol III as possible target domain 
of Maf1 interaction with Pol III apparatus. Interaction 
of Maf1 with Pol III is complex; depends on Maf1 phos-
phorylation and varies according to growth conditions. 
Thus, in exponential growing cells only 10 % of the Pol III 
complexes contain Maf1. In such proliferating cells Maf1 
exists in, at least, three phosphorylation states but only 
the unphosphorylated Maf1 protein interacts with Pol III. 
An immunofluorescence experiment suggests that phos-
phorylated forms localize in the cytoplasm. By contrast, 
in starving cells, that are treated with rapamycin or enter 
stationary phase, Maf1 is unphosphorylated, migrates to 
the nucleus and binds pol III in a stoichiometric manner. 
In conclusion we suggest that in response to nutrient star-
vation stress TOR signaling activates Maf1 repressor by 
its dephosphorylation causing import to the nucleus and 
recruitment on RNA polymerase III transcribed genes.
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Expression of the arginase structural gene (agaA) in 
Aspergillus nidulans is subject to complex transcrip-
tional and post-transcriptional regulation, dependent 
on growth conditions, particularly the presence of ar-
ginine and various nitrogen and carbon sources in the 
medium. Arginase mRNA has a long 5’UTR sequence. 
Analysis of this sequence in silico revealed its puta-
tive complex secondary structure, the presence of the 
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arginine binding motifs (arginine aptamers) and the 
presence of a short intron with two potential 3’ splic-
ing sites. We present evidence that: (A) L-arginine 
binds directly to the arginase 5’UTR (Kd = 10 mM); (B) 
L-arginine (but neither several other L-amino acids nor 
D-arginine) invokes drastic changes in the secondary 
structure of the 5’UTR; (C) L-arginine accelerates the 
splicing of the intron present in the 5’UTR and forces 
choice of the one of two 3’ splice sites. We postulate 
that the expression of the eukaryotic structural gene 
coding for arginase in A. nidulans is regulated at the 
level of mRNA stability depending on the riboswitch-
mediated alternative splicing of the 5’UTR intron.
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For over two decades the ribozyme research has been 
carried out in two major directions: the structure and 
function of natural and in vitro evolved ribozymes, and 
the possibility of using ribozymes in biochemical and 
biomedical applications. Current status of these both 
directions of studies will be reviewed. Special empha-
sis will be put on the delta ribozymes and selected 
results obtained by our laboratory will be also pre-
sented. We have selected several variants of the antig-
enomic delta ribozyme from its combinatorial library 
with randomized sequences located in the regions par-
ticipating in formation of the ribozyme catalytic core. 
Unexpectedly, the variants differed in preferential use 
of catalytic divalent metal ions. Moreover, in some 
variants the cytosine residue, which is believed to play 
a crucial role in the cleavage mechanism, was mutated. 
These observations suggest structural flexibility of the 
ribozyme catalytic core and will be discussed in terms 
of the ribozyme cleavage mechanism. We have earlier 
proposed the use of antigenomic delta ribozyme as mo-
lecular scissors for the purpose of correct processing of 
the 3’ ends of RNA transcripts obtained in vitro with 
T7 RNA polymerase. Recently, in order to evaluate 
the usefulness of this ribozyme for directed degrada-
tion of structured RNAs, we have synthesized several 
model RNA substrates with the ribozyme’s recognition 
sequence always single-stranded but embedded into 
different RNA structural context. It turned out that 
susceptibility of these substrates to ribozyme cleavage 
was substantially differentiated. These results shed 
some more light on additional factors that limit the ef-
fectiveness of ribozyme technology.
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DNA polymerase β, an enzyme involved in base excision 
repair, has two transcripts in the rat cells, which differ 
only in the length of their 3’UTRs. Analysis of expression 
performed in two different reporter systems showed that 
the long 3’UTR is responsible for downregulation of ex-
pression, occurring without changes in mRNA stability, 
which implies translational regulation. This finding is con-
sistent with the presence of the sequence similar to the bind-
ing site of translational repressor. Short 3’UTR, causing re-
porter upregulation,  was shown to bind Hax-1 pro tein. The 
importance of this interaction for mRNA stability and/or 
regulation of translation was analyzed in the reporter 
system by the measurement of luciferase expression and 
subsequent estimation of mRNA levels. The possibility 
of translational regulation of Hax-1 expression by small 
upstream ORFs present in the 5’UTR of some of its tran-
scripts was assessed separately.
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The simple sequence repeats (SSRs) known also as short 
tandem repeats (STRs) or microsatellites are defined as 
tandemly repeated tracts of DNA composed of 1-6 base 
pair long motifs. Among them the trinucleotide repeats 
are of special interest because of their positive selection 
in exons which suggests some biological roles of these 
sequences. Our research is focused on finding normal 
functions of trinucleotide repeats in transcripts and deter-
mining roles of the expanded repeats in pathogenesis of 
the so called Triplet Repeat Expansion Diseases (TREDs). 
Our work is also related to potential RNA-directed thera-
pies of these diseases. In the first step of our search for the 
biological functions of trinucleotide repeats in transcripts 
we performed their systematic structure analysis using 
a ba�ery of chemical and enzymatic probes. Among the 
investigated transcripts, which were composed of each of 
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the twenty different triplet repeat motifs, these capable 
of forming hairpin and tetraplex structures were identi-
fied. All repeats of the CNG type implicated in TREDs 
form semi-stable hairpin structures. As the structures 
formed by the repeats alone and by the repeats in their 
host transcripts may differ, it was necessary to find out 
what is the structure of the repeat regions within their 
natural sequence context. It was revealed that the RNA 
hairpins of various molecular architecture are predomi-
nant structures of the repeat regions in transcripts of the 
TREDs genes. In some transcripts the flanking sequences 
contribute significantly to the stability of the repeat hair-
pins. In others, the repeats have more freedom of align-
ment and form a number of slipped hairpin variants. 
In four out of the 20 TREDs-related genes FMR1, SCA1, 
SCA2 and SCA17 their normal variants contain specific 
interruptions (base substitutions) within the repeat tracts. 
We have established the structural roles of these repeat 
imperfections in transcripts. It turned out, that their func-
tion is either weakening or effective shortening of hairpins 
formed by pure repeats, most likely to decrease their abil-
ity to interact with some dsCAG and CGG repeat binding 
proteins which trigger the RNA-mediated pathogenesis. 
Taken together, the results of RNA structure analysis of 
various repeated sequences are in favor of the important 
role of RNA toxicity in pathogenesis of TREDs.
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tRNA lys (E. coli, humane) anticodon arm: 
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of ribosomal translation/ HIV-1 reverse 
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tRNA macromolecules play polyfunctional role in com-
plex cell processes, e.g. besides well known function in 
the ribosomal protein biosynthesis several tRNAs are 
used by retroviruses as “primer’s” for reverse transcrip-
tion of their genetic information. tRNA lys3 very o�en 
causes frame-shi� on “A-tracts”, and is selected from the 
whole pool of the humane cell tRNAs as the “primer” for 
HIV-1 reverse transcriptase (RT). Massive literature docu-
ments strong impact of tRNA lys3 modified components, 
especially these which are located in 34 (“wobble”), 37 
and 39 positions, on accuracy of the de-coding as well 
as formation of the ternary complex RNA(virus)-tRNA 
lys3-RT. tRNA lys (E. coli) and tRNA lys3(humane) are 
modified with similar set of the nucleosides: mnm5s2U, 
t6A, ψ and mcm5s2U, ms2t6A, ψ, respectively. In our 
communication we present usefulness of the native/ana-
logues of the anticodon tRNA lys sequences as versatile 

substitute of the biopolymer, to study structural con-
strains of translation(binding to programmed ribosome, 
translocation) and HIV-1 reverse transcription processes. 
Utilization of selected, modified tRNA components for 
search(“tool/target”) of selective inhibitors of pathogenic 
bacteria and HIV-1 replication is also discussed.
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The contribution of the natural modified nucleosides to 
RNA identity in RNA-protein interaction is not under-
stood. We have demonstrated that 15-aa peptide selected 
from a random phage display library selectively recog-
nized the anticodon domain of yeast tRNA(Phe) (ASLPhe). 
Affinity of the selected peptide for ASLPhe having three 
naturally-occurring modified nucleosides (Cm32, Gm34, 
m5C40) was characterized by fluorescence quenching of 
the peptides’ tryptophans. Peptide tF2 (Ser1-Ile-Ser-Pro-
Trp5-Gly-Phe-Ser-Gly-Leu10-Leu-Arg-Trp-Ser-Tyr15) had 
the most specific and highest affinity (Kd =1.3 +/-0.4 mi-
croM) for the triply modified ASLPhe used in phage selec-
tion as compared to unmodified ASLPhe (Kd = 70.1 +/-12.3 
microM). However, affinity for a doubly modified mole-
cule (ASLPhe-Cm32,Gm34) that formed a duplex instead 
of a hairpin was dramatically reduced (Kd>500 microM). 
CD spectra showed that peptide tF2 had a tendency to 
adopt beta–sheet structure in aqueous solution. Substitu-
tions Ala4,6,9 that influenced the secondary structure of 
the peptide, 25-fold reduced peptide’s binding affinity for 
triply modified ASLPhe. Thus, modifications contribute 
identity elements in peptide recognition of the anticodon 
domain and the peptide’s beta-sheet structure may be a 
significant factor in the RNA-peptide recognition
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Silencing activity of chemically modified siRNA

Katarzyna Sipa, Maria Maszewska, Julia 
Kaźmierczak, Elżbieta Sochacka, Barbara Nawrot
1Department of Bioorganic Chemistry, Centre of Molecular 
and Macromolecular Studies, PAS, Łódź, Poland; 2Institute 
of Organic Chemistry, Department of Chemistry, Technical 
University of Łódź, Łódź, Poland; 
e-mail: ksipa@bio.cbmm.lodz.pl

RNA interference (RNAi) is one of recently described 
gene expression regulation mechanisms mediated by 
small RNA molecules, present in variety of organisms 
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from fungi and plants, to nematodes. Since 2001, when 
Elbashir et al. induced RNAi in mammalian cells using 
short RNA duplexes named siRNA (short interfering 
RNA), such molecules have become widely investigated 
as universal tools for sequence-specific gene silencing. It 
was already shown that structural features of siRNAs are 
determinants of their silencing activity. Moreover, posi-
tion of cleaved internucleotide bond in target mRNA se-
quence is defined as opposite to nucleotides 10 and 11 of 
antisense strand of siRNA duplex. Specificity of siRNA 
molecules depends on thermodynamic stability of du-
plex termini (determinig which of siRNA duplex strands 
is incorporated into RISC, RNA-induced silencing com-
plex, performing target mRNA hydrolysis). On the other 
hand one of the most important problems in perspective 
of future therapeutic applications of siRNA are unspecific 
changes of gene expression profile in cells treated with 
siRNAs at micromolar concentrations. Introducing chem-
ical modifications into siRNA duplexes is a considerable 
way to enhance silencing efficacy and, in consequence, 
specificity of their action. Influence of modified nucleo-
bases in functionally important regions of siRNA duplex-
es on their silencing potency was monitored in HeLa cell 
line transiently expressing two fluorescent proteins (GFP 
and RFP). Promising activity of duplexes containing 2-
thiouridine units was observed. Conclusions concerning 
RISC assembly and mRNA hydrolysis mechanisms will 
be discussed.
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In the human nuclear genome only a few tRNA genes 
contain introns. In the case of human nuclear encoded 
tRNALeu (CAA) gene we have shown, that the presence 
of the intron in the tRNA precursor is indispensable for 
the introduction of the methyl group on the cytosine oc-
cupying the first anticodon position. Site-directed muta-
genesis of the pre-tRNALeu revealed that the introduction 
of m5C34

 depends on the sequence surrounding the posi-
tion to be modified and on the intron structure. Human 
genome analysis reveald one potential gene responsible 
for pre-tRNALeu methylation. It is single-copy gene po-
sitioned on the Vth chromosome. cDNA isolation from 
HeLa cells and complementation tests in the yeast strain 
depleated from the homologous gene (Trm4) have shown 
that this gene encodes a protein responsible for the in-
tron-dependent methylation of pre-tRNALeu (CAA). Hu-
man enzyme differs from the yeast homolog in respect of 
substrate specificity, as shown by HPLC analyses of wild 

type yeast strains, yeast strains depleated of Trm4 gene, 
complemented by yeast Trm4 gene or human cDNA cod-
ing for methyltransferase. Protein localisation studies in 
HeLa cells transfected with human tRNA-methyltrans-
ferase gene fused to GFP gene have shown its presence in 
the nucleoplasm and nucleoli what is in agreement with 
our knowledge about tRNA biogenesis.
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Conformational changes of rRNA’s domains are of critical 
importance for regulatory processes of protein biosynthe-
sis within ribosome. The key role play allostery processes 
within large (L) and small (S) rRNA. The complexicity 
of these changes is illustrated through cyclic structural 
changes of the whole ribosome. In our laboratory, we test 
these mechanisms through formation of specific heter-
oduplexes (aDNA-rRNA) with inhibitor activity for spe-
cific substeps of polypeptide elongation. The discrimi-
natory factor is availability of determined structures of 
rRNA in “open” or “closed” ribosome. We used 15 an-
tisense oligodeoxynucleotides selected for specific and 
functional fragments of LrRNA (8 oligos) and SrRNA (5 
oligos) based on in silico analysis. Antisense strategy al-
lows us for a precise description of conformational states 
of such large ribonucleotide complex as ribosome.
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Leadzyme is one of the smallest catalytic RNA with a simple 
structure comprising of one asymmetric internal purine rich 
loop flanked with two double stranded arms (1). The specific 
hydrolysis takes place on substrate site inside of internal loop 
in the presence of lead ion. We designed a new leadzyme in 
which an internal loop consists of 5 nucleotides. That kind 
of leadzyme has been already used in structural studies on 
5S rRNA. It was more active then 6 nucleotide long version 
(2). In this paper we applied leadzyme to inhibit expression 
of TMV RNA virus in tobacco plants. The catalytic part of 
leadzyme was designed to bind a target sequence encoding 
RNA polymerase close to the 5’ end of TMV RNA molecule. 
A computational analysis proved this region of TMV to exist 
as a single stranded and accessible for leadzyme formation 
and cleavage. We used Nicotiana tabacum leaves infected with 
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TMV to measure leadzyme activity. We observed a reduction 
over 50% of necrotic spots on infected TMV tobacco leaves 
treated with leadzyme in combination with Pb2+. The specific 
cleavage of the ribozyme was confirmed by RT/PCR analy-
sis. We observed a suppression of expression level of TMV 
RNA in tobacco plants.
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New dynamic structure of DsrA RNA — 
a non-protein coding RNA of E. coli
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DsrA is 87-nucleotide regulatory non-protein-coding RNA 
of Escherichia coli, synthesized in response to abiotic stress. 
It has been shown that DsrA RNA binds mRNAs which en-
codes RpoS, an alternative RNA polymerase sigma subunit 
responsible for global transcription activation and H-NS 
mRNA– an antagonist of RpoS. That RNA binds to ubiq-
uitous and unspecific RNA binding protein Hfq (1-3). Two 
secondary structures for DsrA RNA have been proposed 
(1, 4-6). To find DsrA RNA secondary structure consensus 
descriptor and get comprehensive results on DsrA RNA 
structure, we have applied partial hydrolysis with specific 
nucleases: T1, V1, S1, RNase H and DNAzymes. Identifica-
tion of nucleotides involved in the interactions with Hfq pro-
tein was done with hydroxyl radical treatment and lead ion 
cleavage. Our data only partially confirmed current models 
of DsrA RNA and therefore we propose a new structure of 
that noncoding RNA. It is composed of three hairpins. The 
stem-loops 1 and 3 are very stable, whereas the central region 
contains a short single-stranded stretch and hairpin with two 
bulges. It differs significantly from previous models. In the 
interactions with Hfq protein nucleotides of hairpin II and 
III are involved. Our data show that a part of hairpins II and 
III can form the core of DsrA RNA tertiary structure. The ex-
perimental results and bioinformatical calculations prove the 
new structure of the second hairpin and suggest for DsrA 
RNA a dynamic nature. Since the second hairpin is crucial 
for DsrA function, our observations can bring new insights 
into the mechanism of interaction of DsrA RNA.
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At the 5’ and 3’ end of HCV RNA there are two highly con-
served untranslated regions, 5’UTR and 3’UTR, which are 
required for virus translation and replication. Recently, we 
have characterized secondary structures of the 98-nucle-
otide-long terminal sequence of 3’UTR and the complemen-
tary sequence of the replicative viral strand (Dutkiewicz 
M, Ciesiołka J (2005) Nucleic Acids Res 33: 693-703). Here, 
we present the results of the structural analysis of oligori-
bonucleotides that correspond to the 5’UTR of HCV RNA 
and the complementary sequence located at the 3’ end of the 
replicative strand, 5’UTR(-), by the Pb2+-induced cleavage 
method, partial digestion with specific nucleases and chemi-
cal probing. Oligonucleotides that represent selected struc-
tural domains of the predicted secondary structure model 
of the 5’UTR(-) were also synthesized, their structures were 
analyzed in solution and the results were compared to those 
obtained with the full-length molecule. On the basis of such 
‘structural fingerprinting’ conclusions concerning folding of 
the 5’UTR(-) were drawn. We also applied semi-random li-
braries of DNA 6-mers and RNase H digestion to search for 
sites accessible to hybridization on the studied fragments of 
genomic and replicative strands of HCV. The experimental 
results were compared with computer predictions and they 
will be discussed in terms of 5’UTR and 5’UTR(-) folding as 
well as accessibility of these regions to hybridization. 
This work was supported by grant No. 3 P04A 020 24 
from the State Commi�ee for Scientific Research, Poland.
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Inhibition of HIV-1 mRNA gp41 
with catalytic nucleic acids
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The gp41 glycoprotein of HIV is responsible for direct fu-
sion of viral and cellular membranes. In the free virions, 
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gp41 exist in nonfusogenic conformation which is stabi-
lized by interaction with gp120. Upon binding of gp120 to 
CD4 and chemokine receptors gp41 undergoes structural 
changes that allow bringing about the fusion process and 
subsequent infection [1,2]. Gp41 also plays significant 
role in the altered cytokine expression in serum, which is 
related to HIV-induced immune dysfunction [3,4,5]. The 
importance of gp41 in the process of viral invasion suggest 
that inhibition of its synthesis may prevent further infec-
tion of new host cells and finally reduce amount of virus 
in cell reservoir. It can be achieved using catalytic nucleic 
acids, which cleave a target RNA in a highly sequence-
specific manner. To select appropriate target sites we ana-
lyzed 1000 variants of sequence coding for HIV-1 gp41 
taken from database and found region indicating very 
high homology. Within this region we located a potential 
hydrolysis site for catalytic nucleic acids. To inhibit the 
mRNA gp41 we designed ribozyme and DNAzyme rec-
ognizing the same conserved target sequence containing 
GUA triplet. We demonstrated that our catalytic nucleic 
acids are active in vitro, using synthetic short fragment 
of gp41 mRNA, depending on magnesium ions concen-
tration, ribozyme or DNAzyme concentration and time 
reaction. Efficiency of these moieties was analyzed in vivo 
in PBMCs against whole virus. The positive effect of hy-
drolysis was observed for both catalytic nucleic acids as 
a p24 level reduction. It proved that expression of HIV-1 
was inhibited.
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We present the phylogeny of nodulation genes of G. tinc-
toria bradyrhizobia, symbiotic properties of these nodule 
bacteria, and microscopic structure of G. tinctoria root 
nodules. Pairwise comparisons of G. tinctoria rhizobium 
nodA, nodC, and nodZ gene sequences to those available 
in databanks, revealed their highest sequence identities 
to nodulation loci of Bradyrhizobium sp. (Lupinus) strains. 
On phylogenetic trees G. tinctoria and Lupinus sp. mi-
crosymbionts grouped together in the monophyletic 

clusters (Cluster II, according to Moulin et al. Mol. Phyl. 
Evol, 2004, 30. p. 720-732) supported by high bootstrap 
values suggesting that their nodulation genes evolved 
from a common ancestor. Additionally, from a broad con-
gruence of G. tinctoria rhizobium nodA, nodC, and nodZ 
gene phylogenies as well as nod and dnaK gene genealogy 
similarities, vertical transmission of nodulation genes 
and their co-evolution shaped by host plant strong selec-
tive pressure is suggested. Nodulation studies revealed 
that G. tinctoria nodulators formed symbioses not only 
with native host but also with Lupinus luteus, Sarotham-
nus scoparius, and Chamaecytisus ratisbonensis and formed 
with their microsymbionts single cross inoculation group 
supporting results from molecular analysis of nod genes. 
The nodules induced on dyer’s weed roots were classified 
as indeterminate with apical meristem consisting of two 
cell types: infected and uninfected ones. The uninfected 
meristematic cells produced nodule cortex and vascular 
bundles, while the infected meristematic cells gave rise 
to bacteroid tissue. Bacteroid cells were characteristically 
convoluted within the spherical symbiosomes. Generally, 
the microscopic structure of G. tinctoria root nodules is 
very similar to that of S. scoparius and to a considerable 
degree to L. luteus nodules.

OP2.5

Editing of hnRNP K protein mRNA in colorectal 
adenocarcinoma and surrounding mucosa

Karolina Klimek-Tomczak1, Michał Mikula1, 
Artur Dzwonek1, Agnieszka Paziewska1, 
Jakub Karczmarski1, Ewa Hennig1, Janusz M. 
Bujnicki2, Piotr Brągoszewski1, Oleg Denisenko3, 
Karol Bomsztyk3, Jerzy Ostrowski1

1Department of Gastroenterology, Medical Center for 
Postgraduate Education and Maria Skłodowska-Curie Memorial 
Cancer Center and Institute of Oncology, Warszawa, Poland; 
2Laboratory of Bioinformatics and Protein Engineering, 
International Institute of Molecular and Cell Biology, Warszawa, 
Poland; 3Department of Medicine, UW Medicine Lake Union, 
University of Washington, Sea�le, USA; 
e-mail: jostrow@warman.com.pl

K protein is an RNA-binding protein involved in 
many processes that compose gene expression. K pro-
tein is upregulated in malignant processes and has 
been shown to modulate expression of genes that are 
involved in mitogenic responses and tumorigenesis. 
Colorectal cancer is one of the most prevalent malig-
nancy in Europe and North America. To explore the 
possibility that there are alternative isoforms of K 
protein expressed in colon cancer, we amplified and 
sequenced K protein mRNA that was isolated from 
colorectal cancers as well as from normal tissues sur-
rounding these tumors. Sequencing revealed a sin-
gle G-to-A base substitution at position 274 that was 
found in tumors and surrounding mucosa but not in 
other tissues from the same patients or in individuals 
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that had no colorectal tumor. This substitution most 
likely reflects an RNA editing event because it was not 
found in the corresponding genomic DNAs. cDNA se-
quencing from RNA of normal colonic mucosa of pa-
tients with prior resection of colorectal cancer revealed 
only the wild type K protein transcript indicating that 
G274A isoform is specific to tumors. G274A polymor-
phism substitutes alanine codon by threonine codon 
which meets criteria for phosphorylation by either 
CK1 or CK2. Mass spectrometry-based studies pro-
vided evidence that Thr92 residue is phosphorylated. 
Moreover, using yeast three-hybrid system we have re-
vealed that Ala92Thr mutation changes the RNA bind-
ing affinity. To our knowledge this is the first example 
of an RNA editing event in cancer and its surrounding 
tissue, a finding that may offer a new diagnostic and 
treatment marker.

OP2.6

Dissecting the ribosomal inhibition 
mechanisms of edeine and pactamycin: 
The universally conserved residues G693 
and C795 regulate P-site tRNA binding

Witold Szaflarski1, George Dinos1,2, Daniel 
N. Wilson1, Yoshika Teraoka1, Paola Fucini1, 
Dimitrios Kalpaxis2, Knud H. Nierhaus1

1Max-Planck-Institut für Molekulare Genetik, AG Ribosomen, 
Ihnestrasse 73, D-14195 Berlin, Germany; 2Department 
of Biochemistry, School of Medicine, University of Patras, 
Patras, Greece; 
e-mail: szaflar@molgen.mpg.de

The crystal structures of the universal translation-initiation 
inhibitors edeine and pactamycin bound to ribosomal 30S 
subunit have revealed that edeine induces base pairing of 
G693:C795, residues that constitute the pactamycin bind-
ing site (Brodersen et al., 2000; Piole�i et al., 2001). We dem-
onstrated (Dinos et al., 2004) that base pair formation by 
addition of edeine inhibits tRNA binding to the P site by 
preventing codon-anticodon interaction and that addition 
of pactamycin, which rebreaks the base pair, can relieve this 
inhibition. In addition, edeine induces translational mis-
reading in the A site, at levels comparable to those induced 
by the classic misreading antibiotic streptomycin. Binding 
of pactamycin between residues G693 and C795 strongly 
inhibits translocation with a surprising tRNA specificity 
but has no effect on translation initiation, suggesting that 
reclassification of this antibiotic is necessary. Collectively, 
these results suggest that the universally conserved G693:
C795 residues regulate tRNA binding at the P site of the 
ribosome and influence translocation efficiency.
References
Dinos G, Wilson DN, Teraoka Y, Szaflarski W, Fucini P, Kalpaxis 
D, Nierhaus KH (2004) Mol Cell 13: 113-124.

OP2.7

Identification of transcript corresponding 
to DNA-methyltransferase 1 (DNMT1) 
C-terminal catalytic domain in swim-
up spermatozoa from fertile men

Justyna Turek-Plewa1, Grażyna Taszarek-Hauke2, 
Andrzej K. Bręborowicz1, 
Piotr Jędrzejczak2, 
Paweł P. Jagodziński1

1Department of Biochemistry and Molecular Biology; 
2Division of Infertility and Reproductive Endocrinology, 
Department of Gynecology and Obstetrics University of 
Medical Sciences, Poznań, Poland; 
e-mail: justynatp@o2.pl

The presence of messenger RNA in human spermatozoa 
has been reported and these transcripts are implicated 
in fertilization, zygotic and embryonic development. 
Epigenetic alteration of genomic DNA includes cyto-
sine methylation within CpG dinucleotides. The DNA 
methylation is conducted by DNA methyltransferases 
(DNMTs). The epigenetic traits are responsible for the 
chromatin structure, genome stability and play an es-
sential role in modulation of gene expression. Mam-
malian DNMT family encompasses DNMT1, DNMT2, 
DNMT3A, DNMT3B and DNMT3L. The DNA meth-
ylation pattern is different in male and female gametes 
and is further modified during embryogenesis. We at-
tempted to determine the presence of DNMTs tran-
scripts in swim-up spermatozoa isolated from fertile 
men. Human ejaculates from three fertile donors were 
purified by centrifugation through discontinuous 
Percoll density gradient and swim-up technique. To-
tal RNA was isolated from spermatozoa according to 
Chomczyński and Sacchi. RNA was treated by DNase 
I and reverse-transcribed into cDNA. Quantitative 
analysis of DNMT1, DNMT2, DNMT3A and DNMT3B 
cDNA were performed by real-time quantitative PCR 
(RQ-PCR) SYBR Green I system analysis. We detected 
the DNMT1 C-terminal domain transcript in swim-up 
spermatozoa from three fertile men. However, we did 
not detect the DNMT2, DNMT3A, DNMT3B and N-
terminal domain of DNMT1 transcripts. Our findings 
suggest that spermatozoa may carry the new isoform 
of DNMT1 transcript. This transcript can be used to 
biosynthesize functional new DNMT1 isoform, which 
may participate in epigenetic alternations during early 
embryogenesis. 
Supported by grant No 501-1-0007474 and 501-1-0006188 
from K. Marcinkowski University School of Medical Sci-
ences, Poznań.
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Comparative studies on cisplatin and 
its new analogues containing pyrazole 
rings as non leaving ligands

Ewa Ciesielska1, Katarzyna Malinowska2, 
Kazimierz Studzian1, Justyn 
Ochocki2, Leszek Szmigiero1

1Medical University of Łódź, Department of General 
Chemistry, Łódź, Poland; 2Medical University of Łódź, 
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e-mail: ciesiewa@csk.am.lodz.pl

Several platinum-based complexes are known for their 
antitumor efficacy and cis-diamminedichloroplatinum 
(cisplatin) is one of the most commonly used anticancer 
drugs in the treatment of testicular and ovarian tumors. 
Because clinical effectiveness of cisplatin is limited due 
to its toxicity, other platinum complexes are being test-
ed in many laboratories in search of less toxic and more 
selective new anticancer drugs. In this work we have 
compared biological properties of cisplatin and its four 
analogues containing two pyrazole rings as non leaving 
ligands, instead of ammine groups. All compounds were 
tested for their antiproliferative activity against cultured 
L1210. apaptosis induction ability, and DNA crosslinking 
activity in cell-free sysytem. Novel complexes exhibited 
cytotoxicity 3-12 times lower than that of cisplatin. As 
assayed by DNA filter elution method three of the four 
tested platinum complexes induced DNA degradation 
in cultured L1210 cells and this degradation seems to re-
flect apoptosis induced by tested drugs in treated cells. 
Among tested compounds the drug containing chlorome-
thyl substituent at N1 position of pyrazole rings seems to 
be the most promising as it was the least toxic, resambles 
of cisplatin in the process of apoptosis induction and ex-
hibits high ability to form bifunctional adducts with DNA 
in vitro.

P2.2

The expression of apoptosis genes in breast 
cancer cells by microarray method

Jolanta Rzymowska1, Piotr Maj2, Maciej Niemczyk1

1Department of Biology and Genetics, Medical University, 
Lublin, Poland; 2Department of Nuclear Medicine, Medical 
University, Lublin, Poland; 
e-mail: jolarz@wp.pl

The expression of apoptosis genes were examined a�er 
treatment of two doses of paclitaxel (60 ng and 300 ng). 
This drug was added to breast cancer cells in vitro (T47D). 
The expression of these genes was examined by micro-

array method. The results our study showed that lower 
dose of paclitaxel induced an increasing expression of 
programmed cell death genes PDCD 1, 2, 4, 5, 6, 8, 10. 
The higher dose cased a decreasing expression levels of 
these genes. The higher of BIK (inductor of apoptosis 
gene) expression was noticed a�er treatment of two doses 
of paclitaxel. The expression of BCL-2-antagonist genes 
(BAD, BAK) was lower a�er treatment of 300 ng of drug 
in comparison to control and first group examined cells. 
Both doses of paclitaxel caused of elevating levels of BCL 
family gene expressions. The expression of caspase 1-14 
genes (apoptotic related cysteine proteases) was higher at 
first group of cells and lower at second group of cells a�er 
treatment of cytostatic in comparison to control cells. The 
obtained results suggested that more effectively effect on 
apoptosis gene expressions had lower dose of paclitaxel

P2.3

The role of transcription from λpo 
promoter in regulation initiation of 
replication bacteriophage λ

Anna Szambowska, Monika 
Glinkowska, Grzegorz Węgrzyn

Department of Molecular Biology, University of Gdańsk, 
Gdańsk, Poland; 
e-mail: ANECZKA@biotech.univ.gda.pl

Transcription initiated from λpo promoter gives a short 
RNA, called oop RNA. In vivo studies indicated that this 
transcript is an antisense RNA for λ cII gene expression 
because its production from multicopy plasmids inhibits 
expression of cII though an RNase III- dependent mecha-
nism. oop RNA is specifically polyadenylated at its 3’ end 
by poly(A) polymerase I . Previous studies concentrated 
around oop RNA, postulated that antisense RNA plays 
a role in the initiation of λ replication. It was suggested 
that oop RNA may be a primer for  replication proceeding 
le�ward from oriλ. This hypothesis was rejected, since in 
vitro experiments demonstrated that primers for λ DNA 
replication are produced by primase, dnaG gene product.  
However studies in our laboratory demonstrated that 
transcription from po promoter plays a role in λ DNA 
replication, indeed. We found that λ plasmids bearing a 
point mutation that inactivates po occur in Escherichia coli 
cells in a copy number significantly lower that wild-type 
λ plasmids. Also amplification of λpo – plasmids during 
the relaxed response was less efficient relative to λpo + 
plasmid (Potrykus et al. (2002) Plasmid, 47: 210-215). Fur-
thermore, we found that position po promoter relative to 
ori λ has also a strong influence on initiation of λ DNA 
replication. Using site-directed mutagenesis, we have 
constructed a series of plasmids differing in a distance be-
tween λ po promoter and ori λ. Our results indicated that 
even small changes influence the efficiency of replication 
λ plasmids significantly.
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Phosphrothioate modified dnazymes 
and their substrates

Kinga Widera, Marzena Wójcik, Milena 
Sobczak, Barbara Nawrot, Wojciech J. Stec

Department of Bioorganic Chemistry, Centre of Molecular and 
Macromolecular Studies, PAS, Łódź, Poland; 
e-mail: kinga@bio.cbmm.lodz.pl

DNA enzymes (deoxyribozymes) are capable of sequence 
specific cleavage of target mRNA in the presence of di-
valent metal ion under physiological conditions. In con-
sequence, they can silence disease-associated genes by 
interaction with complementary RNA. Here,“10–23” and 
“8–17” non-modified DNA enzymes against the human 
aspartyl protease Asp2 (BACE) mRNA were designed, 
and comparative studies on their specificity and cata-
lytic activity under enzyme-saturating (single-turnover) 
conditions were performed. A catalytic activity of both 
enzymes was target-specific but only the 10–23 DNA en-
zyme was capable of a high cleavage efficiency of a short 
non-modified synthetic substrate as well as a cellular 
BACE mRNA. Therefore, this enzyme was selected for 
introduction of the single phosphorothioate (PS) linkage 
at different positions in the catalytic domain. Thus, the 
sixteen chimeric 10–23 DNA enzymes containing the sin-
gle PS linkage (random mixture of diastereomers) were 
synthesized, and their kinetic parameters were deter-
mined and compared. Only introduction of the PS bond 
between T4 and A5 in the catalytic core abolished activity 
of chimeric 10–23 DNA enzyme. Substitutions in the re-
maining bonds resulted in small changes in the catalytic 
activity. In subsequent studies, the stereochemical aspects 
of reaction catalyzed by chimeric 10–23 DNA enzymes 
including the single PS linkage of defined an RP- and 
SP-configuration were evaluated in detail. The observed 
cleavage rates (kobs) for chimeric 10–23 DNA enzymes un-
der single turnover conditions clearly indicate an influent 
of an absolute configuration at phosphorus atom of phos-
phorothioate internucleotide linkage on their catalytic 
properties. Moreover, these findings provide evidence 
that internucleotide linkage between T4 and A5 is crucial 
to catalysis in the 10–23 DNA enzyme.
When the single PS linkage of defined an RP- and SP-con-
figuration was introduced at the cleavage site of the 5’-
GU-3’ substrate, the thio effect (Rp vs SP) and the rescue 
effect (Mg2+ vs Mn2+) were observed.
This project is supported by The State Commi�ee for Sci-
entific Research in  (project PBZ-KBN-059/T09/09) and 
from ICGEB grant CRP/POL04-01.
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Analysis of plasmid RK2 localization in 
Escherichia coli and Caulobacter crescentus

Monika Witosińska, Katarzyna 
Kolatka, Igor Konieczny 

Uniwersytet Gdański, Gdańsk, Poland; 
e-mail:monikap@biotech.univ.gda.pl

RK2 is 60kb, low-copy-number broad–host–range plas-
mid from IncPα group. Due to presence of genes for con-
jugal transfer, partitioning and post segregation killing 
systems it can be transferred and stably maintained in 
many Gram(-) bacteria. RK2 encodes origin for vegetative 
replication (oriV) and the initiation replication protein 
(TrfA). All other replication proteins are host bacterium 
encoded.  It was shown that in the E. coli, Pseudomonas 
aeruginosa and Vibrio cholerae cells RK2 particles form clus-
ters localized at the midcell or near the ¼ and ¾ cell posi-
tions. Hitherto published data have referred to position 
of plasmid RK2 only in bacteria with symmetric cell divi-
sion and haven’t included localization of RK2 minirep-
licons, containing only oriV, trfA and antibiotic resistant 
determinant. The aim of our project is comparison of RK2 
localization, the complete form and minireplicons, in the 
cells of C. crescentus and E. coli.  C. crescentus is Gram-nega-
tive α-Proteobacterium with asymmetric cell division, re-
sulting in two morphologically different cells. Replication 
of chromosomal DNA occurs only in one of them.  In our 
research we have used FROS (Fluorescent Repressor Op-
erator System), based on tagging lac operator sequence, 
inserted into RK2 DNA, with GFP-LacI protein.  Our 
results show, that localization of RK2 minireplicons dif-
fers from position of complete RK2 in the bacterial cells. 
Moreover we observed the correlation between plasmid 
DNA dynamics and the C. crescentus cell cycle.
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