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The plasma membrane calcium pump: from 
molecular biology to molecular pathology

Carafoli Ernesto

Venetian Institute of Molecular Medicine and Department of 
Biochemistry, University of Padova, Italy

The plasma membrane calcium pump (PMCA) exports 
calcium from animal cells, and thus regulate its homeos-
tasis in the cytoplasm. Four isoforms of the pump have 
been described, two (PMCA 1 and 4) expressed in all 
tissues, two (PMCA2 and 3) in a tissue restricted way. 
Alternative splicing at site A (N-terminal) and at site C 
(C-terminal) increases the number of isoforms. PMCAs 
have high calcium affinity, and are thus the fine tuners of 
the calcium signal. The isoforms have distinct functional 
properties, which satisfy the special calcium homeosta-
sis of different tissues. PMCA2 is expressed mainly in the 
nervous system, one splice variant (w/a) being exclusively 
located in the outer hair cells of the Corti organ of the in-
ner ear. This variant carries inserts at site A and C. The site 
C insert generates a premature stop codon that truncates 
the pump, removing roughly half of the calmodulin bind-
ing domain. PMCA2 w/a is the only system that ejects cal-
cium from the stereocilia of hair cells to the endolymph 
that bathes them. PMCA2 w/a has peculiarly poor abil-
ity to become rapidly activated (i. e., by calmodulin) by 
incoming calcium pulses, but is also specially able to ef-
ficiently pump calcium in the non-activated state. Clearly, 
these properties satisfy the special calcium homeostasis 
demands of the stereocilia/endolymph system. Muta-
tions in the PMCA2 gene produce hearing loss in mice 
and in humans. When cloned and expressed in model 
cells, the mutated pumps indeed show functional defects 
that are evidently incompatible with the maintenance of 
the appropriate calcium homeostasis in the system. The 
mutated pumps do not differ substantially from the wild 
type w/a variant in the ability (which is anyway limited) 
to become rapidly activated by calcium pulses. However, 
their calcium pumping activity in the non-activated state 
becimes substantially impaired. The defect evidently dis-
turbs the delicate calcium balance between the stereocilia 
and the endolymph, leading to hearing loss. 

L1.2

Intracellular determinants of 
neuronal calcium signals

Kostyuk Platon

Bogomoletz Institute of Physiology, NAS, Kyiv, Ukraine

The main property of nerve cells is their capability to 
generate propagating impulses and to send correspond-
ing messages into their interior, where they trigger or 
modulate all neuronal functions. This intracellular sign-
aling is of primary importance for neuronal activity, and 
influx of calcium ions plays the dominant role in it. The 
characteristics of such ‘calcium signals’ are determined 
by complicated mechanisms which include: 1) molecu-
lar channels in the neuronal membrane which open dur-
ing cell activation and generate influx of calcium ions; 2) 
their binding to cytosolic buffering systems; 3) uptake 
of calcium ions by cytosolic structures endoplasmic re-
ticulum, mitochondria, nucleus with subsequent release 
by activation of corresponding channels and transport-
ers; 4) recurrent influence on the neuronal membrane 
leading, on one side, to extrusion of ions into the ex-
tracellular medium, and on another to their additional 
influx through activation of the mechanism of so-called 
store-operated channels. The characteristics of different 
components of this complex will be described, as well 
as their variability in different neurons resulting in cor-
responding differences of their functional properties. At 
the same time, in the case of pathology we might expect 
substantial alterations in the mentioned mechanisms of 
calcium signaling, leading to corresponding changes 
in neuronal functioning. This suggestion has been ex-
tensively analyzed using animals (mice and rats) with 
experimentally induced hyperglycemia, acidosis and 
alkalosis, hypoxia. A detailed analysis of the indicated 
processes became possible due to technical progress in 
direct measurements of changes in free calcium ions in 
the cytosol and intracellular structures and their inter-
connections. Some changes were recorded in the activity 
of membrane calcium channels, but the most substan-
tial were alterations in the time course and amplitude 
of corresponding intracellular calcium transients. These 
changes were due to a complex of events which include 
alterations in the calcium-exchange functions of both 
endoplasmic reticulum and mitochondria. 

L1.3

Modulation of calcium signalling by 
the actin-binding protein cofilin

Santella Luigia

Stazione Zoologica “Anton Dohrn”, Italy

Cofilin is a small protein that belongs to the family of 
actin-depolymerizing factors (ADF). The main cellu-
lar function of cofilin is to change cytoskeletal dynam-
ics and thus to modulate cell motility and cytokinesis. 
We have recently demonstrated that the actin cytoskel-
eton is involved in the modulation of [Ca2+]i signaling 
in starfish oocytes. To extend these observations, we 
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have explored whether cofilin influences [Ca2+]i signal-
ing in the oocytes. We have shown that microinjection 
of the functionally active cofilin alters the [Ca2+]i sign-
aling mediated by the three major second messengers, 
InsP3, NAADP, and cADPr. Cofilin intensifies the [Ca2+]i 
signals induced by InsP3 and NAADP, and delays those 
induced by cADPr. Furthermore, the injection of cofilin 
increases the [Ca2+]i signals during 1-methyladenine-
induced oocyte maturation and following fertilization. 
The results suggest that the dynamic regulation of F-ac-
tin by its binding proteins may play an important role in 
the modulation of intracellular [Ca2+]i signaling. 

L1.4

The cross talk between transcriptional and 
non-genomic TGF-β1 signaling regulating 
actin cytoskeleton architecture

Stournaras Christos

Department of Biochemistry, University of Crete Medical 
School, 71110 Heraklion, Greece

Rapid reorganization of the actin cytoskeleton is one 
of the earliest cellular responses to many extracellular 
signals. Transforming Growth Factor-β (TGF-β) regu-
lates cell morphology and growth in a concerted man-
ner via mechanisms that control the actin cytoskel-
eton. In Swiss3T3 fibroblasts, TGF-β1 induces rapid 
actin polymerization and formation of stress fibers via 
a novel non-genomic signaling cascade downstream 
of the type I receptor (1). This pathway involves rapid 
RhoA/RhoB and ROCK1 activation, followed by phos-
phorylation of Limk2, a critical regulator of actin dy-
namics, and its physiological substrate cofilin. siRNA 
targeted against Limk2 decreases the endogenous pro-
tein levels of Limk2 and blocks the formation of new 
actin stress fibers. Interestingly, the TGF-β induced 
RhoA activation and actin reorganization is abolished 
by the inhibitory Smad7 or by a mutant TGF-β type I 
receptor (L45 loop) that cannot bind Smad proteins, 
indicating a possible cross talk between Rho activa-
tion and the classical Smad signaling. This hypothesis 
is supported by adenoviral-mediated expression of 
Smad2 and Smad3 in Swiss3T3 fibroblasts, which in-
duces long-term potent actin reorganization and Rho 
activation. Smad3 (and to a lesser extent Smad2) also 
enhances the expression of α-Smooth Muscle Actin 
(α-SMA) implying TGF-β mediated fibroblast-myofi-
broblast differentiation. Furthermore, TGF-β increas-
es the steady state mRNA levels and the activity of 
the promoter of the RhoB but not of the RhoA gene. In 
line with this, in JEG-3 (Smad3–/–) cells, the TGF-β in-
duced transcriptional up-regulation of the RhoB gene 
and actin polymerization is not observed but it is res-
cued by adenoviral mediated exogenous expression of 
Smad3. These data define a novel mechanism of cross 
talk between the classical TGF-β/Smad pathway and 
the Rho GTPases regulating both, rapid and long-term 
actin cytoskeleton reorganization.
References:
Vardouli et al. (2005) J Biol Chem 280: 11448-11457.

L1.5

Modulation of calcium signalling by cytoskeleton

Pomorski Pawel

Nencki Institute of Experimental Biology, Warsaw, Poland

Cytoskeleton is one of most important structures in eu-
karyotic cells. It decides about cell shape, substratum ad-
hesion, motility, organelle trafficking and numerous other 
functions. The state of cytoskeleton is carefully regulated. 
Its polymerization, depolymeryzation and its tension are 
under control. One of regulatory systems responsible for 
the state of cytoskeleton is concentration of free calcium 
ions in cytoplasm. It is calcium signal, what, together 
with RhoA small G protein, regulates the contractility 
of actomyosin and thus decides on cytoskeleton tension. 
Our work shows, however, that not only cytoskeleton 
state is regulated by calcium signal, but also formation 
of this signal may be modulated by state of cytoskeleton. 
This modulation may be observed during phenomenon 
called capacitative calcium entry. This phenomenon oc-
curs where release of calcium from cellular calcium stores 
empties them and this fact lead to opening of channels 
in plasma membrane and influx of calcium from cell ex-
terior. We have shown that cytoskeleton, regulating the 
distribution of main players of this phenomenon: en-
doplasmic reticulum as intracellular calcium store and 
mitochondria as intracellular calcium buffers, strongly 
influence the size and speed of capacitative calcium in-
flux. Recently we have shown that regulators of this proc-
ess may compensate the effect of each other. It is known, 
that RhoA and calcium pathways lead to the same effect: 
rise of actomyosin contractility. The inhibition of Rho 
dependent kinase lead to growth of myosin light chain 
phosphatase activity, diminishing the level of MLC phos-
phorylation and lowering actomyosin tension. The effect 
is well pronounced and accompanied by disaperance of 
stress fibers in C6 glioma cells. It have, however, no ef-
fect on capacitative calcium entry, since we have observed 
strong contraction of cytoskeleton after release of calcium 
from intracellular calcium stores. It looks that activity 
of calcium-calmodulin dependent MLC kinase is strong 
enough to compensate lack of MLC phosphatase inhibi-
tion by ROCK. 

L1.6

mTor/S6K signalling, CoA biosynthesis 
and energy metabolism

Filonenko Valeriy1, Zhyvoloup Olexandr1, 
Nemazanyy Ivan1, Panasyuk Ganna1, Gout Ivan1,2

1Institute of Molecular Biology and Genetics, Kyiv, Ukraine; 
2University College London, UK

Ribosomal protein S6 kinase (S6K) is involved in signal-
ing pathways, which regulate cell growth, size and ener-
gy metabolism. Two isoforms of S6K have been identified 
(S6K1 and S6K2). Both kinases are activated in response 
to mitogenic stimuli and nutrients via PI3-K and mTOR 
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signaling pathway. Novel potential link to the regulation 
of energy metabolism via mTOR/S6K pathway became 
evident with molecular cloning of CoA synthase (CoAsy), 
which was identified as an S6K-binding partner in a yeast-
two hybrid screening. 
Coenzyme A (CoA) is an essential cofactor in numerous 
bioshynthetic and degradative pathways of cellular me-
tabolism. The bioshynthesis of CoA is highly conserved 
from prokaryotes to eukaryotes and involves five enzy-
matic steps, which utilize pantothenate (vitamine B5), 
ATP and cysteine. Bioshynthesis of CoA is regulated by 
various extracellular stimuli, including nutrients, hor-
mones and cellular metabolites. Numerous studies have 
demonstrated that tissue level of CoA is reduced by in-
sulin, glucose, fatty acids and pyruvate, while glucagons 
and glucocorticoids stimulate CoA biosynthesis. 
Molecular cloning made possible the functional charac-
terization of CoA synthase, which appeared to be a be-
functional enzyme and mediates the last two steps in CoA 
biosynthesis. The number of approaches has been used to 
demonstrate that CoAsy is localized on the outer mito-
chondrial membrane. Furthermore, we found that both 
enzymatic activities of CoAsy are strongly activated by 
phospholipids, while fatty acids exhibited an inhibitory 
effect. 
Recently we reported the identification of new isoform 
of CoA synthase that possess N-terminal proline-rich 
sequence which can bring the enzyme into complexes 
with other signalling proteins containing SH3 or WW do-
mains. 

L1.7

Nucleotide/P2Y receptors signalling 
in the central nervous system

Abbracchio Maria P. 

Department of Pharmacological Sciences, Laboratory 
of Molecular and Cellular Pharmacology of Purinergic 
Transmission, University of Milan, Italy

Purine and pyrimidine nucleotides are key signalling 
molecules in the CNS acting though activation of P2 re-
ceptors on both glia and neurons: the ligand-gated P2X 
channels and the G-protein-coupled P2Y receptors. Upon 
mechanical or transmitter stimuli, astrocytes release ATP 
and respond to ATP with a propagating wave of intra-
cellular calcium increases allowing homotypic and het-
erotypic signalling to both glia and neurons. In previous 
studies, we have identified the glial P2 receptors involved 
in this form of short-term calcium-dependent cell-to-cell 
communication (1,2). Massive amounts of nucleotides 
are also released in the brain during ischemia. To iden-
tify the P2Y receptors involved in the glia-neuron cross-
talk under these conditions, we focused our attention on 
GPR17, an orphan receptor at intermediate phylogenetic 
between already known P2Y receptors and CysLT1 and 
CysLT2 receptors for cysteinyl-leukotrienes (cysLTs), a 
family of inflammatory molecules which are also released 
in the injured brain. We showed that GPR17 is dually ac-
tivated by both uracil nucleotides and cysLTs, and that, 
upon induction of focal ischemia in the rat, its expression 

in neurons is markedly increased both within and at the 
borders of ischemic infarcts (3). Moreover, in vivo inhibi-
tion of GPR17 by either CysLT/P2Y receptor antagonists 
or anti-sense oligonucleotide technology dramatically 
reduced brain damage, suggesting GPR17 as a common 
molecular target mediating inflammatory damage by nu-
cleotides and cysLTs. These findings may have intrigu-
ing implications for the development of novel anti-stroke 
agents specifically targeting the purinergic system. 
Refrences:
1. Bianco F et al. (2005) Brain Res Rev 48: 144-56. 
2. Fumagalli M et al. (2003) Glia 43: 218-03. 
3. Ciana P et al. (2006) EMBO J 25: 4615-27.

L1.8

Protective effects of endocannabinoids 
with long saturated fatty acid chain

Gula Nadiya O.V. 

Palladin Institute of Biochemistry Natl Acad Sci of Ukraine, 
Kyiv, Ukraine

Cannabinoids have well-known biomedical properties. 
They appear to have some of these properties in common 
with other signaling molecules. These commonalities in-
volve nitric oxide (NO). Cannabinoids and NO which 
released via cNO-synthase (cNOS) take part in the realiza-
tion of physiological phenomenon that is the opposite of 
the stress response. Many data support the propose that 
animals contain naturally-occurring healing processes and 
tools, including the immune, vascular and nervous systems, 
that serve to maintain the organism health and integrity. 
Endocannabinoid system exists in the myocardium. It 
represents a new protective mechanism against myocar-
dial ischemia by activation of CB2 receptors. Experimental 
evidence indicates that they protect neurons from insults, 
ischemia and oxidative damage through CB1 receptors. 
The main endocannabinoid anandamide is synthesized 
together with other molecules N-acylethanolamines. 
Most of the results described the properties of anandam-
ide. The role of other N-acylethanolamines and particu-
larly of N-stearoyethanolamine (NSE) is poorly studied. 
We have studied the biological properties of endocan-
nabinoids with long saturated acyl chain. We found that 
NSE possessed antioxidative properties. It decreased the 
level of TBA-reactive compounds and modified the activ-
ity of the antioxydative enzymes under ischemia of heart 
and brain. 
We have shown that NSE inhibited iNOS thus providing 
anti-inflammatory effect. NSE activated cNOS and played 
protective role during cardiac anaphylaxis counteracting 
the vasoconstrictor effects and reducing histamine re-
lease. NSE inhibited the reaction of hypersensitivity of 
immediate and delayed types. 
NSE by dose-dependent way inhibited the growth and 
metastasis of carcinoma Lewis. The effect of NSE on lipid 
composition, the level of TBA-reactive compounds and 
the activity of the enzymes of anti-oxidative defence of 
tumor and neighbor ‘normal’ tissue of the same organ 
was found to be opposite and possessed protective char-
acteristics. 
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G proteins and addictive substances

Nalepa Irena, Zelek-Molik Agnieszka, 
Bielawski Adam, Roman Adam

Department of Biochemistry, Institute of Pharmacology PAS, 
Krakow, Poland

Addiction can be viewed as a brain disease which de-
velops due to changes in intracellular signaling caused 
by long-term exposure to addictive substances, e. g., 
morphine and cocaine. G proteins play a crucial role 
in linking receptor cell surface binding to changes in 
specific intracellular signaling pathways, whose sig-
naling ultimately affects the regulation of genomic 
changes. G proteins are heterotrimers composed of 
α, β and γ subunits and the α subunit is the most im-
portant component for activation of specific signaling 
cascades. The G-α subunits have been classified into 
four main families: G(s), G(i/o), G(q/11), G(12/13), to 
define both receptor and effector coupling. We inves-
tigated changes in mRNA expression of the G-protein 
α subunits in various brain regions in morphine- and 
cocaine-dependent rats, shortly following the conclu-
sion of chronic drug administration (2 h after the fi-
nal dose) and during withdrawal (48 h). Morphine in-
duced significant changes in mRNA expression for G 
α subunits that were observed in several brain areas 
during withdrawal, while the changes were much less 
evident or absent 2 h after the final drug injection. The 
changes were particularly evident in the nucleus ac-
cumbens (increases in G(12), G(q), G(11), and G(o) dur-
ing withdrawal, increase in G(i2) and decrease in G(s) 
just following treatment). The direction of the changes 
for G(12), G(q), and G(11) was generally consistent in 
the amygdala and prefrontal cortex. In turn, chronic 
cocaine increased the G(q) and G(11) mRNA expres-
sion only in the nucleus accumbens and the effect was 
not observed after 48 h withdrawal. Cocaine-induced 
changes (decrease) in G(i2) and G(s) mRNA level were 
limited to the prefrontal cortex and similarly expressed 
at 2 h and after 48 h withdrawal. These results suggest 
that morphine and/or cocaine dependence leads to al-
terations in intracellular signaling, which are reflected 
in changes in the expression of genes encoding various 
G proteins. 

L1.10

Rate and intensity of apoptotic response 
depends on apoptosis inducer which 
affects human leukemia cells

Stoika Rostyslav, Kaminskyy Vitaly

Institute of Cell Biology, National Academy of Sciences of 
Ukraine, Drahomanov Str. 14/16, Lviv, 79005, Ukraine 
e-mail: stoika@cellbiol.lviv.ua

Apoptosis accompanies both physiological and patho-
logical processes, and many anti-neoplastic and immu-

nomodulating drugs are focused on apoptosis induc-
tion. There are different cell death signaling pathways 
with various cellular compartments and molecular 
targets involved. Specific apoptosis-induced processes 
appear in different terms, and after apoptosis induc-
tion one can observe: externalization of phosphatydil-
serine in plasma membrane, activation of caspases in 
cytoplasm, release of cytochrome C from mitochondria 
and drastic lowering of membrane potential, DNA dis-
integration in cell nucleus, and other events. We stud-
ied these events in human leukemia CEM and MT4 
cells subjected to the action of different alkaloids in or-
der to estimate their potential role in specific alkaloid 
action. It was found that in the same line of leukemia 
cells that were induced to apoptosis by structurally 
related alkaloids, a distinct apoptotic DNA fragmenta-
tion can appear either in 1 hour or in 12–24 hours. Cy-
tochrome C release from the mitochondria happens as 
early as in 15 min after the action of sanguinarine (SG) 
and chelerythrine (CE), while chelidonine (CH) caused 
such effect much later, suggesting that it is a second-
ary event in that case. SG and CE are powerful DNA 
intercalators, and their ability to induce fragmentation 
of the reparation enzyme PARP-1 can be seen as early 
as in 15 min, while the CH which does not interact with 
DNA, induced PARP-1 cleavage only in 12–24 hours. 
Dose dependences of the effect of SG, CE and CH to-
wards PARP-1 cleavage and DNA fragmentation also 
differ considerably. Thus, the same apoptosis-induced 
processes taking place in one target cell line triggered 
to apoptosis by various alkaloids can start in different 
time after apoptosis induction, and can appear with a 
significantly differing intensity. 

Oral Communications

O1.1

Molecular mechanism of redistribution of 
plasma membrane glycoproteins at apoptosis 

Bilyy Rostyslav, Stoika Rostyslav

Institute of Cell Biology, NAS of Ukraine

Recently, we [1-4] and a group headed by M. Herrmann 
[5-6] have found that apoptosis is accompanied by an 
increase in levels of plasma membrane mannose- and 
galactose containing glycoproteins (GP), and simulta-
neous decrease in levels of sialil-containing GPs. Here 
we addressed a question on the mechanisms of such 
GP redistribution. We used tunicamycin and 2-deoxy-
d-glucose that are inhibitors of early stages of synthesis 
of oligasacharide precursors for N-glycans, and mon-
ensin which is known to inhibit GP transportation to 
plasma membrane in case of de novo synthesis of GPs. 
It was found that such blocking of de novo GP synthe-
sis did not abrogate apoptosis-dependent changes in 
GP redistribution. In order to test a hypothesis about 
modification of preexisting GPs at apoptosis, we stud-
ied the effect of usually used neuraminidase inhibitor 
— DANA. It was shown that cell treatment with DANA 
considerably abolished GP redistribution observed at 
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apoptosis. Measurement of neuraminidase activity 
demonstrated its 40-fold higher level on plasma mem-
brane of the apoptotic cells comparing with the intact 
cells, and such activity was undetectable in cell condi-
tioned medium. Reverse-type PCR analysis was used to 
identify the type of neuraminidase or sialiltransferase 
whose mRNA was induced at apoptosis. Summarizing, 
our data show that the redistribution of plasma mem-
brane GPs observed at apoptosis is caused by modifi-
cation of preexisting GPs on cell surface, and not by de 
novo GP synthesis.
The work was supported by WUBMRC grant awarded to R. 
Bilyy. 
References:
1. Bilyy R, Stoika R (2003) Cytometry 56A: 89-95.
2. Bilyy R, Antonyuk V, Stoika R (2004) J Mol Histol 35: 829-838.
3. Bilyy R et al. (2005) Cell Biol Int 29: 920-928. 
4. Bilyy R et al. (2006) Proc SPIE Int Soc Opt Eng 6163: 1-10.
5. Heyder P et al. (2003) Cytometry 55A: 86-93.
6. Franz S (2006) Cytometry A 69: 230-239. 

O1.2

Interaction between Ca2+ signalling in 
endothelial and smooth muscle cells in rat 
ureteric terminal arteriole and mesenteric artery 

Borisova L.1, Eisner D.2, Wray S.1, Burdyga T.1 
1University of Liverpool, UK; 2University of Manchester, UK

A correlation between a rise in endothelial cell Ca2+ 

with a decrease in vascular smooth muscle cell Ca2+ 

underlying vasodilation, has been reported. However, 
the modulation of the endothelium-dependent Ca2+ sig-
nalling in smooth muscle cells is unclear. The aim was 
to investigate the mechanisms of Ca2+ signalling in en-
dothelium of terminal arterioles (TA) and rat mesenteric 
artery (MA) and to determine whether activation of the 
endothelium can affect agonist-induced Ca2+ signalling 
in smooth muscle cells. To measure Ca2+ signalling in 
endothelial and smooth muscle cells, confocal imaging 
of Fluo-4 loaded strips was used. Stimulation of TA with 
phenylephrine (PhE, 10 μM) or endothelin-1 (ET-1, 10 
nm) activated asynchronous Ca2+ oscillations in smooth 
muscle cell resistant to removal of Ca0, ryanodine but 
blocked by 2-APB or U73122. In contrast, in vascular 
myocytes of MA both agonists produced a complex Ca2+ 

transient blocked by ryanodine, 2-APB or CPA. Activa-
tion of endothelium by carbachol had no effect on Ca2+ 

signalling induced by PhE or ET-1 in vascular myocytes 
of TA but selectively blocked Ca0-dependent synchro-
nous Ca2+ oscillations and relaxation of baseline Ca2+ in 
vascular myocytes of MA. These data suggest that in TA 
SR Ca2+ release is mediated by IP3 Rs and playing a key 
role in the generation of Ca2+ signalling in both endothe-
lial cells and smooth muscle cells and that Ca2+ signalling 
systems in these cells do not interact with each other. In 
contrast, in MA Ca2+ signalling in both endothelial and 
vascular cells consisted of Ca2+ release and Ca2+ influx 
and that Ca2+ influx but not Ca2+ release from the store 
was selectively inhibited by endothelial Ca2+ dependent 
mechanism.

O1.3

The influence of CacyBP/SIP on differentiation 
of neuroblastoma NB2a cells

Filipek Anna1, Schneider Gabriela1, 
Nieznanski Krzysztof1, Kilanczyk Ewa1, 
Bieganowski Pawel1, Kuznicki Jacek1,2

1Nencki Institute of Experimental Biology, 3 Pasteur Str., 
02-093 Warsaw, Poland; 2International Institute of Molecular 
and Cell Biology, 4 Trojdena Str., 02-109 Warsaw, Poland

The CacyBP/SIP protein was originally discovered as a 
S100A6 (calcyclin) target. Later, it was shown that it also 
interacts with other members of the S100 family as well 
as with Siah-1 and Skp1 proteins and can be a compo-
nent of SCF ligase responsible for ubiquitination of non-
phosphorylated β-catenin. Recently, it has been shown 
that CacyBP/SIP is up-regulated during differentiation of 
rat neonatal cardiomyocytes. Since CacyBP/SIP is highly 
expressed in brain neurons and in neuroblastoma NB2a 
cells, in this work we examined the influence of CacyBP/
SIP on differentiation of NB2a cells. We found that in dif-
ferentiated cells, the level of CacyBP/SIP, established by 
western blot, was higher than in undifferentiated ones. 
Immunofluorescence experiment showed that CacyBP 
staining becomes very intensive in the cellular processes 
formed upon cell differentiation. This indicates that Ca-
cyBP/SIP plays a role in differentiation of neuroblastoma 
NB2a cells and suggests a possible function of this protein 
in differentiation of brain neurons under the physiologi-
cal conditions. The mechanism of CacyBP/SIP action in 
the process of differentiation is under the investigation in 
our laboratory.
This work was supported by the State Committee of Scientific 
Research grant to A. F. (2 P04A 01030) and statutory funds from 
the Nencki Institute of Experimental Biology. G. S. is a recipi-
ent of a scholarship from the President of the Polish Academy of 
Sciences and E. K. and J. K. are recipients of a stipend from the 
Polish Foundation for Science.

O1.4

Differential contribution of P2 receptors in 
renal action of diadenosine tetraphosphate 

Jankowski Maciej1,2, Stiepanow-
Trzeciak Anna1, Angielski Stefan2, 
Szczepanska-Konkel Miroslawa1,2

1Department of Monitoring Therapy and Pharmacogenetics, 
Medical University of Gdańsk, Poland; 2Laboratory of 
Cellular and Molecular Nephrology, Medical Research Centre 
of the Polish Academy of Science, Poland

Background and purpose: P1, P4-diadenosine tetraphos-
phate (Ap4A) is the vasoactive adenine dinucleotide with 
potential influence on kidney function. Released from in-
tracellular stores, it activates P2 receptors (ion-gated P2X 
and G-protein-coupled P2Y). Which of these subtypes, 
however, are able to modulate renal function is unclear. 
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Experimental approach: The clearance experiments in 
anaesthetized rats were performed to investigate contri-
bution of P2 receptors in Ap4A-evoked changes in renal 
function. The changes in glomerular filtration rate (GFR), 
urine and solute excretion were investigated during sys-
temic infusion of Ap4A (2 μmol/kg + 20 nmol/kg/min) 
in the presence of P2 receptors antagonists and during 
infusion of P2 receptors agonists (2 μmol/kg + 20 nmol 
kg/min). 
Key results: Ap4A decreased GFR by 30% and increased 
urine and sodium excretion 2.6- and 4.5-fold, respectively. 
Effects of Ap4A on sodium excretion and GFR were pre-
vented by P2 receptors antagonist, suramin. P2Y recep-
tor antagonist, reactive blue 2 prevented Ap4A-induced 
decrease in GFR without significant influence on Ap4A-
induced natriuresis. P2Y receptors agonist, 2-methylthio-
ATP decreased GFR and increased fractional sodium 
excretion (3-fold). P2X receptors agonist, β, g-methylene-
ATP increased sodium excretion (3.1-fold) whereas GFR 
was unaffected. 
Conclusions and implications: We suggest that P2Y re-
ceptors may contribute in Ap4A-induced changes in renal 
haemodynamics. The tubular effects of Ap4A are medi-
ated by P2X receptors and reactive blue 2 insensitive P2Y 
receptors. 

O1.5

Activation of signaling pathways by increased 
expression of HC gp-39 in brian tumors

Kavsan V.M.1, Dmitrenko V.V.1, 
Shostak K.A.1, Zozulya Y.A.2 
1Institute of Molecular Biology and Genetics, 150 Zabolotnogo 
St., 03143 Kiev, Ukraine; 2A.P. Romodanov Institute of 
Neurosurgery, 32 Manuilskogo St., 04050 Kiev, Ukraine 
e-mail: kavsan@imbg.org.ua 
e-mail: brain@neuro.kiev.ua

Our aim is to determine and to characterize potential mo-
lecular markers of human brain tumors and their possible 
interaction with main signaling pathways in eukaryotic 
cells. Such knowledge is necessary for understanding of 
tumorigenesis and mechanisms of normal brain function-
ing. Comparison of 9 glioblastoma and 5 normal brain 
SAGE-libraries revealed 44 genes with more than 5-fold 
increased expression level in glioblastomas (P≤0. 05). Chi-
tinase 3-like 1 gene encoding human cartilage glycopro-
tein-39 (HC gp-39, also named YKL-40) was among the 
most upregulated genes. We determined that this gene 
was activated only at late stages of astrocytoma progres-
sion. High levels of HC gp-39 mRNA were found in all 20 
glioblastomas and 7 of 23 anaplastic astrocytomas ana-
lyzed. Comparison with clinical data showed that dura-
tion of the remission to tumor recurrence was longer in 
patients with absence of HC gp-39 gene expression. Thus, 
HC gp-39 plays an important role in malignant progres-
sion of astrocytomas working in a synergistic fashion 
with well-characterized mitogen IGF-I. Both, mitogen-ac-
tivated protein kinase and protein kinase B (AKT) signal-
ing pathways are involved in mediating the mitogenic re-
sponse to HC-gp39. Violation of signaling pathways can 

reduce catabolism, raise mitogenic activity and prolifera-
tion, inhibit apoptosis, that stimulates malignization. The 
members of insulin-like growth factors family play an 
important role in these processes. Obtained results will 
have a practical importance, apart from the fundamental 
one, for diagnostics improvement and tumor treatment. 
Production of tumor-specific proteins and anomalous 
activation of signaling cascades indicate on a possibility 
of its utilization as molecular targets for directed chemo-, 
immune- and gene therapy. 

O1.6

The role of TRV1 receptors in pain signaling

Kostyuk E., Stepanova I., Kostyuk P. 

Bogomoletz Institute of Physiology, NAS, Kyiv, Ukraine

TPR channels are very important molecular structures 
which participate in the formation of sensitivity to a 
large variety of stimuli mechanical, thermal and chemi-
cal. TRP channels are subdivided into several subgroups, 
among them TRPV family (vaniloid receptors) are very 
important for signaling in noxious stimuli. Our aim was 
to investigate the mechanisms of pain transduction due 
to TRPV1 channels and their expression in different type 
of nociceptive neurons mainly in small and middle size 
primary sensory neurons. The activity of these chan-
nels was characterized by measuring calcium transients 
induced by application of capsaicin. The amplitude of 
calcium transients evoked by capsaicin in calcium con-
taining solution was 350–400 nm in nociceptive dorsal 
root ganglia (DRG neurons). The possible participation 
of endoplasmic reticulum in the formation of such tran-
sients was investigated by application of the capsaicin in 
the Ca2+ free extracellular solution We found that effect 
of such application in different types of nociceptive neu-
rons in small neurons (18–22 μm) we received dose de-
pendent effect with optimal dose 0.5 μM. In the neurons 
of medium size (24–33 μm) such effect was practically 
absent. This data indicates that endoplasmic reticulum 
differently participate in the formation of calcium sig-
nals in different types of nociceptive neurons. We can 
suggest that due to such differences in the intercon-
nection of TRPV1 channels with intracellular stores the 
nociceptive neurons of different size pass pain signals 
differently. 

O1.7

The presence of active P2Y14 nucleotide 
receptor in glioma C6 cells

Krzemiński Patryk1, Misiewicz 
Irena2, Barańska Jolanta1 
1Nencki Institute of Experimental Biology, Warsaw, Poland; 
2National Institute of Public Health, Warsaw, Poland

Number of studies has recently confirmed presence of a 
new type of nucleotide receptor, P2Y14, activated exclu-
sively by UDP-glucose. P2Y14 is described as receptor 
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which activation leads to modulation of cAMP levels, 
through the α Gi/o subunit of heterotrimeric G protein. 
On the other hand, propagation of signal through alfa 
16 subunit, as it was observed in primary rat astrocytes, 
might result in calcium influx. To this date there has been 
no data concerning the presence and functional activity 
of the P2Y14 receptor in glioma C6 cells. Glioma C6 is 
known to be resistant to unfavorable growth condition 
like lack of serum or seldom subcultivation, whereas 
P2Y14, like UDP activated receptor e. g. P2Y6, might par-
ticipate in tumor survival. P2Y14 might also contribute to 
glioma resistance. This study provides an evidence for 
P2Y14 existence in glioma C6. The level of this receptor is 
modulated by unprofitable grow conditions caused by 
serum deprivation. Additionally, results obtained in our 
laboratory show its contribution to calcium influx in this 
line of cells. 

O1.8

Sugar transporter homologues are involved in 
signaling for catabolite repression but not for 
autophagy in the yeast Hansenula polymorpha 

Stasyk Oleh1, Stasyk Olena1, Krasovska 
Olena1, Sibirny Andriy1,2

1Institute of Cell Biology, NAS of Ukraine, 14/16 
Drahomanov Str., Lviv 79005, Ukraine; 2Department of 
Metabolic Engineering, Rzeszow University, Ćwiklińskiej 2, 
35-601 Rzeszow, Poland

The methylotrophic yeast Hansenula polymorpha is an 
important biotechnological organism for production of 
heterologous proteins [1] and high-temperature alcohol-
ic fermentation of lignocellulosic sugars [2]. Besides, this 
organism is the useful model for basic research, namely, 
studying the mechanisms of nutrient sensing, catabolite 
repression and autophagic degradation of peroxisomes. 
We isolated H. polymorpha mutants deficient in glucose 
repression of enzymes involved in catabolism of alter-
native carbon sources. The mutants bore mutations in 
the gene designated as GCR1 [3]. Gcr1 protein exhibited 
high homology to hexose membrane transporters and 
non-transporting sugar sensors from other yeasts and 
mycelial fungi. Mutations in the GCR1 gene did not af-
fect autophagy, suggesting that mechanisms of sensing 
and signaling for catabolite repression and autophagy 
are distinct. Another putative hexose transporter homo-
logue, designated as GCR2 , was identified in H. poly-
morpha genome database. Knock out of GCR2 led to 
defect in repression exerted mainly by fructose. Finally, 
we demonstrated that defects in each of two H. polymor-
pha homologues of the main transcriptional repressor 
Mig1 from the baker’s yeast Saccharomyces cerevisiae only 
partially impaired glucose repression. Mechanisms of 
action of Gcr1 and Gcr2 proteins in sugar sensing and 
signal transduction for catabolite repression will be dis-
cussed. 
References:
1. Krasovska OS et al. (2007) Biotechnol Bioeng in press (accepted).
2. Voronovsky AY et al. (2005) FEMS Yeast Research 5: 1055-1062.
3. Stasyk OV et al. (2004) J Biol Chem 279: 8116-8125.

O1.9

P2Y1 and P2Y12 receptors cross-talk in calcium 
signalling: evidence from non-starved and 
long-term serum-deprived glioma C6 cells

Supłat Dorota, Krzemiński Patryk, 
Pomorski Pawel, Barańska Jolanta

Nencki Institute of Experimental Biology, Polish Academy of 
Sciences, 3 Pasteur Str., 02-093 Warsaw, Poland

The current work presents results of experiments on 
the calcium response evoked by the stimulation by ex-
tracellular nucleotides occurring in the control, non 
starved glioma C6 cells and in the cells after long-term 
(96 hours) serum starvation. Three nucleotide recep-
tors were studied: P2Y1, P2Y 2 and P2Y12. Two of them, 
P2Y1 and P2Y2, coupled to Gq protein directly stimulate 
calcium response. The protein level of the P2Y2 recep-
tor did not change during the serum starvation, while 
P2Y1 protein level fell dramatically. Observed changes 
in the calcium response generated by P2Y1 are directly 
correlated with the receptor protein level as well as with 
the amount of calcium present in the intracellular cal-
cium stores, partially depleted during starvation proc-
ess. The third receptor, P2Y12, is coupled to Gi protein. 
Its activation is induced by the same ligand as P2Y1 
(ADP) and leads to decrease of the level of cyclic AMP 
but also modulates calcium response. The experiments 
with AR-C69941MX, the P2Y12-specific antagonist, in-
dicated that in control and serum-starved cells calcium 
response evoked by P2Y1 receptor is potentiated by the 
activity of P2Y12-dependent signaling pathways. This 
potentiation may be mediated by P2Y12 inhibitory effect 
on the plasma membrane calcium pump. The calcium 
influx enhanced by the cooperation of P2Y1 and P2Y12 
receptors activity directly depends on the capacitative 
calcium entrance mechanism. 

O1.10

Effect of alternative splicing on binding 
properties of adaptor protein intersectin 1 
involved in endocytosis and cell signaling

Tsyba Liudmyla, Gryaznova Tetyana, Dergay 
Oleksandr, Skrypkina Inessa, Nikolaienko Oleksii, 
Kropyvko Sergiy, Dergay Mykola, Rynditch Alla

Institute of Molecular Biology and Genetics, Kyiv, Ukraine

Intersectin 1 (ITSN1) is an evolutionarily conserved 
adaptor protein that functions in clathrin-associated 
endocytosis, cytoskeleton organization and intracel-
lular signaling pathways. ITSN1 consists of multiple 
modular domains, including two Eps15 homology do-
mains (EH) and five Src homology 3 (SH3) domains. 
Long brain-specific splice variant of ITSN1 contains 
additional guanine nucleotide exchange factor domain 
specific for Cdc42, as well as Pleckstrin homology (PH) 
and C2 domains. We have found 16 novel alternative 
splicing events affecting mouse and human ITSN1 tran-
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scripts. One of them results in brain-specific insertion 
of exon 20. Exon 20 of ITSN1 gene encodes additional 
five amino acid residues in SH3A domain, which is re-
sponsible for binding with Ras guanine-nucleotide ex-
change factor Sos1, endocytic proteins dynamin 1 and 
synaptojanin 1, as well as CdGAP, N-WASP, ubiquitin 
protein ligase Cbl and adaptor protein CIN85/Ruk. Our 
GST-pull down experiments have shown that insertion 
of additional five amino acids encoded by exon 20 can 
change the binding properties of SH3A domain. Brain-
specific isoform of ITSN1 SH3A domain binds prolin-
rich region of dynamin 1 significantly stronger than 
the ubiquitously expressed variant. In contrast, ubiqui-
tously expressed isoform preferentially interacts with 
Sos1, dynamin 2 and Cbl. No significant differences in 
interaction of SH3A domain isoforms with N-WASP 
and CIN85/Ruk were detected. Thus, tissue and devel-
opment specific splicing within SH3A domain may in-
fluence the interaction of ITSN1 with their partners and 
contribute to the regulation of ITSN1 protein function 
in endocytosis and signal transduction. 

O1.11

The involvement of cytoskeleton in 
cellular signaling by shuttling 
receptors

Vrzal Radim1, Dvork Zdenek1, Daujat-
Chavanieu Martine2, Pascussi Jean-Marc2, 
Maurel Patrick2, Ulrichov Jitka1 
1Palacky University, Olomouc, Chech Republic; 2INSERM 
CNRS Montpellier, France

The involvement of cytoskeleton in cellular signaling by 
shuttling receptors is an unresolved issue. Recently, we 
demonstrated that colchicine and nocodazole down-
regulate TCDD-mediated CYP1A1 expression in HepG2 
cells and primary cultures of rat hepatocytes. Here we 
tested the effects of structurally different microtubules-
interfering agents (MIAs), i. e. disruptors (colchicine, vin-
cristine, vinblastine, nocodazole) and stabilizer taxol on 
AhR/CYP1A1/2 signaling pathway in primary cultures of 
human hepatocytes. We provide the evidence that MIAs 
strongly inhibit TCDD-induced CYP1A2 but not CYP1A1 
mRNA. All MIAs restrict TCDD-dependent nuclear 
translocation of AhR. Surprisingly, all MIAs increased the 
content of AhR protein. Co-treatment with cycloheximide 
revealed that increased level of AhR protein is due to the 
up-regulation of AhR by MIAs but not due to protein sta-
bilization. TCDD-induced decrease of AhR mRNA was 
reversed by MIAs indicating that increase of AhR protein 
by MIAs is of transcriptional origin. Hence, the effects of 
MIAs on AhR/CYP1A are bidirectional; i. e. they impair 
AhR functions but increase the levels of AhR protein and 
mRNA. Microtubules destabilizers had the same effect 
on AhR/CYP1A2 as stabilizer taxol. This implies that AhR 
functions depend on microtubules dynamics but not on 
microtubules integrity. 
This work was supported by the grants MSM 6198959216 from 
the Ministry of Education, Youth and Sports of the Czech Re-
public. 

O1.12

Role of P2X receptors in calcium signaling 
in dystrophic mouse myoblasts 

Yeung Davy, Zablocki Krzysztof, Lien Chun-
Fu, Jiang Taiwen, Arkle Stephen, Brutkowski 
Wojciech, Brown James, Lochmuller Hanns, Simon 
Joseph, Barnard Eric A., Gorecki Dariusz C. 

Nencki Institute of Experimental Biology, Warszawa, Poland

Duschenne Muscular Dystrophy (DMD) is a hereditary 
human illness caused by mutations in the gene encoding 
dystrophin. It leads to progressive dystrophy of mus-
cles and eventually to premature death. It also induces 
many intracellular abnormalities, including aberrant 
Ca2+ handling. This effect, usually attributed to the im-
paired capacitative calcium entry and/or affected activ-
ity of voltage-gated Ca2+ channels, seems to be, at least 
partially, responsible for accelerated death of dystrophic 
cells. The present study is focused on the contribution 
of nucleotide-gated cation channels (P2Xs receptors) to 
changes in the Ca2+ signaling in immortalized myoblasts 
derived from dystrophin-negative (mdx) mice, which are 
a commonly used animal model of DMD. Using PCR 
technique, mRNAs for all seven types of P2X receptors 
(P2X1-7) was detected in both dystrophic and dystrophin-
positive (control) cells. Western blot analyses revealed 
the presence of only two P2X receptor proteins (P2X4 
and P2X7). No differences between expression pattern of 
P2X receptor proteins in control and dystrophic cells have 
been detected. The agonist for all P2X receptors is ATP. 
Ca2+ entry to ATP-stimulated myoblasts was measured 
fluorimetrically. To eliminate possible interference of P2Y 
receptors, addition of ATP into the incubation was pre-
ceded by preincubation of the cells with thapsigargin. It 
was found that ATP-activated Ca2+ influx was observed in 
dystrophic but not in control cells. A complete inhibition 
of Ca2+ entry by Coomassie Brilliant Blue-G, KN-62 and 
Zn2+ indicates that observed effects of ATP on Ca2+ influx 
have based on the activation of P2X7 receptors, while the 
participation of P2X4 receptors was not observed. A pos-
sible link between abnormal activation of P2X7 receptors 
and the enhanced cell death needs further investigation. 

O1.13

TGFβ1 is responsible for high-glucose-
induced enrichment of extracellular matrix 
with hyaluronic acid. Different mechanisms 
for endothelial and mesangial cells

Yevdokimova Natalia, Komisarenko Sergiy

Palladin Institute of Biochemistry, Kiev, Ukraine

The dysregulation of extracellular matrix (ECM) is the 
common feature of diabetic complications. The influence 
of high glucose (HG) on ECM is attributed to the action of 
TGFβ1, but its role in the metabolism of hyaluronic acid 
(HA) is not well studied. Therefore, we aimed to investi-
gate whether TGFβ1 participates in HG-induced distur-



10            2007Abstracts 

bances of HA metabolism in endothelial and mesangial 
cells, which both are involved in the development of 
diabetic nephropathy. Human endothelial (HUVEC) and 
mesangial (HMC) were exposed to 30 mM glucose. We 
determined the level of TGFβ1 secretion, the incorpora-
tion of 3-H-glucosamine in HA and chondroitin sulphate 
(CS), CD44 expression and hyaluronan synthases (HAS) 
mRNA expression. HG stimulated the secretion of TGFβ1 
by both HUVEC and HMC cells. In HUVECs HG led to 
the redistribution of HA from medium to ECM compart-
ment and to the stimulation of the overall synthesis of CS. 
HG-treated HUVECs showed the increased adhesion to 
HA, without CD44 expression alteration. The blockage 
of the coupling of CS with core proteins normalized CS 
synthesis, cell adhesion and HA accumulation in ECM. In 
contrast, in HMCs HG directly stimulated the synthesis 
of the high-molecular-weight HA via the up-regulation 
of HAS2, not influencing other types of HAS, HA deg-
radation, CS synthesis and CD44 expression. The addi-
tion of exogenous TGFβ1 to control cells of either types 
or TGFβ1-neutralizing antibody to HG-treated cells mim-
icked or abolished, respectively, the action of HG. There-
fore, TGFβ1 mediates the HG-induced accumulation of 
matrix HA in the cells of both types, but via the different 
mechanisms: in endothelial cells TGFβ1 increases HA-
CD44 binding due to the enrichment of CD44 with CS, 
while in mesangial cells TGFβ1 stimulates the synthesis 
of high-molecular-weight HA directly by the up-regula-
ton of HAS2 expression. 

Posters

P1.1

The low activity of matrix hyaluronidase 
is one of the important conditions for 
the successful postoperative treatment 
with exogenous hyalunonic acid

Baranova N.S., Yevdokimova 
N.Yu., Komisarenko S.V. 

Palladin Institute of Biochemistry, Kiev, Ukraine

High-molecular-weight hyaluronic acid (HA) has become 
popular not only for the reduction of adhesive forma-
tion, but in the developing of new therapeutic options 
in otolaryngology, head and neck surgery, including tu-
mors. However, it is known that various types of head 
and neck neoplasms demonstrate the high level of hy-
aluronidase activity, producing small (10–40 saccharides) 
HA fragments, stimulating the motility of cancer cells and 
promoting metastasis. The remainder cancer cells, which 
always are present after surgical intervention, should 
possess the same properties, and may distort or even ab-
rogate the positive effect of exogenous high-molecular-
weight HA administration. Therefore, we aimed to inves-
tigate the effect of exogenous small HA fragments on the 
properties of HEp-2 cells. We treated preconfluent HEp-
2 with 30 μg of 8–12 mers or 50–58 mers HA fragments 
for 48 h and determined: (a) the expression of CD44, the 
main HA receptor; (b) HEp-2 adhesion to immobilized 
high-molecular-weight HA and (c) the secretion of plas-

minogen activator inhibitor type 1 (PAI-1). We also inves-
tigated the proliferative properties of HEp-2 under the 
action of both types of HA fragments. According to our 
results, the administration of 8–12 mers HA fragments in-
creased (1.7-fold) the expression of CD44 and stimulated 
(6.2-fold) the adhesion to immobilized HA, contrary to 
the unaltered adhesion to poly-L-Lys. The secretion of 
PAI-1 was decreased from 37.1±3.4 ng/ml to 9.5±1.4 ng/
ml, n=12, P<0. 001. As to the proliferative properties, 8–12 
mers HA fragments led to the decrease (1.5-fold) of the 
time population doubling and to the increase (1.3-fold) of 
confluent density, demonstrating the stimulation of cell 
growth. We consider that our data support the opinion 
about the ambiguous effect of high-molecular-weight HA 
in the postoperative treatment of head and neck surgery, 
especially in case of neoplasms with the high level of hy-
aluronidase activity. 

P1.2

Effect of neutrophil degranulation 
products on expression of Fc γ 
receptors in rheumatoid arthritis

Bostan Marinela1, Hirt Mirela1, Matei 
Georgiana1, Marineata Stefania2, Galatiuc 
Cecilia1, Brasoveanu Lorelei Irina1 
1Center of Immunology, Institute of Virology ‘Stefan S. 
Nicolau’, Bucharest, Romania; 2Medical Center ‘Vademecum’ 
Bucharest, Romania

Activation of neutrophils (PMNs) through Fc γ receptor 
(FcγR) initiates functional responses such as oxidative ac-
tivity, degranulation and phagocytosis. We investigated 
the effect of FMLP (N-formyl-methionyl-leucyl-phenyla-
lanine) on FcγR expression associated to neutrophils iso-
lated from patients with rheumatoid arthritis (RA-PMNs). 
Roles of the microfilament and cytoskeletal apparatus in 
this process were evaluated using cytochalasin B (CB), an 
inhibitor of microfilament functions. Therefore, PMNs were 
treated with FMLP and/or CB, and expressions of FγRIIIb 
and FcγRIIa were analysed by flow cytometry. FMLP in-
duces significant changes in the expression of FcγRs in RA 
and show that CB enhanced FMLP-induced FcγRs down-
regulation. In addition we investigated the role of secre-
tory products from FMLP and CB stimulated RA-PMNs 
on FcγRs expression and observed that they significantly 
reduce the FcγRs expression on the untreated RA-PMNs. 
The down-regulation of both FcγRIIIb and FcγRIIa is com-
pletely abolished by PMSF, supporting the role of serine 
proteases in this process. All these data confirmed the role 
of PMN-released products on FcγRs down-regulation in 
RA. In the end we studied the degranulation of RA-PMNs 
induced by combination of CB and FMLP treatment, evalu-
ated by β-glucuronidase and lactoferrin release. RA-PMNs 
degranulate in response to FMLP and this effect was clearly 
enhanced by CB. Our experiments show that combination 
of FMLP and CB, or the secretory products of activated 
PMNs can also inhibit the phagocytosis process of PMNs 
in RA. FMLP may not only exert an efficient inflammatory 
response, but also neutralize this phenomenon through in-
hibition of different FcγRs functions. 
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P1.3

CoA synthase β interacts with SH3 
domains of signaling proteins in vitro

Breus Oksana1, Gout Ivan1,2, Filonenko Valeriy1 
1Institute of Molecular Biology and Genetics NASU, Ukraine; 
2University College London, UK

Recently we discovered, cloned and characterized a new 
splice isoform of CoA synthase named CoAsy β. The dis-
tinctive feature of this isoform is 29 amino acids extension 
with prolinereach islands located on the N-terminus of a 
protein. According to bioinformatic analysis such proline 
stretches may be involved in interactions with SH3-do-
mains of proteins involved in signal transduction in the 
cell. It is well known, that 200 aa long SH3 domains func-
tion as adapters, mediating protein-protein interaction 
and are common protein domains building signaling net-
works. So, we suppose that 29 aa extension may function 
as an adapter sequence to form regulatory complex of 
CoASy β with signaling apparatus of the cell. We cloned 
CoAsy β 29 aa extension as a fusion with His- and GST- 
tags in prokaryotic expression vector pET 42a, expressed 
in E. coli BL21 cells and purified it on NiNTA agarose. To 
identify novel binding partners that specifically interact 
with CoAsy β N-terminal extension through their SH3 
domains we have performed a pull-down experiment 
with a panel of bacterially expressed SH3 domains from 
different proteins. Overall, binding of SH3 domains of 13 
proteins was tested and for 5 of them specific interaction 
with CoAsy β N-terminal extension was confirmed. Thus, 
29 aa sequence can indeed mediate interaction with SH3 
domains of signaling proteins and CoASy β may be in-
volved in signaling complexes formation in living cells. 
To prove and characterize identified interactions in vivo 
we have generated and characterized monoclonal an-
tibodies to N-terminal CoAsy β extension as well as to 
C-terminal domain and are currently investigating novel 
protein-protein interactions in living cells. 

P1.4

Changes in calcium release at ruthenium red 
presence in secretory cells of Chironomus 
plumosus larvae salivary glands

Bychkova Solomeya, Man’ko 
Volodymyr, Klevets Myron

Ivan Franko National University, Lviv, Ukraine

Our preliminary study allows us to esteblish presence 
of IP3-receptors (IP3Rs) and ryanodine receptors (RyRs) 
in membranes of intracellular calcium store in secretory 
cells of Chironomus plumosus L. larvae salivary glands. 
The aim of this study was examine correlation between 
mitochondria and Ca2+-released channels in secretory 
cells of Chironomus plumosus L. larvae salivary glands. 
Experiments were done on isolated salivary glands that 
were incubated with saponin (0.1 mg/ml, 10 min) for cell 
permeabilisation. After that, saponin-treated glands were 

incubated during 30 min at 25oC in control solution that 
contained (mM): 15.3 NaCl, 129.94 KCl, 0.35 Na2HPO4, 
0.44 KH2 PO4 and 5.55 glucose; pH 7.0. Other components 
(Ins(1,4,5)P3, ryanodine, ruthenium red) were added to 
this control solution. Changes in calcium content in gland 
tissue were measured using the metallochromic dye ar-
senazo III. The simultaneous presence of ruthenium red 
(10–5 M) and IP3 (10 μM) in incubatium medium did not 
cause any statistically significant changes in calcium con-
tent in comparison with control medium. In contrast to 
simultaneous presence of ruthenium red (10–5 M) and ry-
anodine (5 nM) evoked statistically significant (Р=0.023, 
n=6) decreased of calcium content in comparison with 
control medium by 37.65±9.65%. Alone action of IP3 de-
creased calcium content by (10 μM) 42.94±11.82% (Р=0, 
046, n=8), ryanodine 59.31±13.32% (Р=0, 045, n=6), rute-
nium red decresed calcium content by 32.84±7.71%. Be-
sides at presence ryanodine or IP3 at incubatiom medium 
ruthenim red did not cause any statistically significant 
changes in calcium content. We made conclude, there are 
differences in correlation between realized calcium from 
RyRs or IP3Rs and its uptaking into mitochondria. 

P1.5

Neuronal molecule of cell adhesion 
(NCAM) and cysteine cathepsins in plastic 
remodelling of brain neuron meshes

Chorna Valentina, Tatarovsky Alexandre, 
Lyanna Olga, Tarkovska Aljona

Dniepropetrovsk National University, Dniepropetrovsk, 
Ukraine

NCAM accumulates in postsynaptic hardenings of some 
synapses and participates in modulation of synaptic trans-
mission. With the aim of deep understanding the bio-
chemical basis of neurological memory, the dynamics of 
the neurospecific protein in rat hippocampus neurons and 
lysosomal cysteine cathepsins B, L, H participation fea-
tures in process of memory engram formation under mak-
ing of conditional reaction of active avoiding (CRAA) were 
researched. Animal learning was held for six performances 
a week with 10 combinations of conditional signal accom-
panied by unconditional confirmations achieving 95% of 
training level. Research of conditional-reflective memory 
engram forming indices and NCAM content in hippocam-
pus were performed at 2, 24 hrs and 3, 7, 14 and 30 days. 
The main feature of NCAM concentration dynamics was 
its increasing in rat hippocampus membrane fractions on 
30% at the third day in process of CRAA. The decreasing 
of NCAM content was observed on 16–35% in 7, 14, 21, 
30 days. It could be supposed that during 3 day memory 
formation, the processes of new synaptic contacts forming 
or increasing of effectiveness of existing contacts in hippoc-
ampus neuron meshes were activated. The different forms 
of plastic impairments are characteristic for hippocampus 
neurons. First of all, attenuation of these changes is typical 
for irritant loss of novelty quality. It is possible that the abil-
ity of hippocampus stipulates tendency to NCAM concen-
tration decrease in trained animals from the 14th day after 
making CRAA. The results obtained about correlation of 
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conditional-reflective memory engram forming process in 
making CRAA with the increase NCAM content dynamics 
and changes of cysteine cathepsins total activity during 3 
days after training start in rat hippocampus testify to es-
sential role of hippocampus exactly at the early stages of 
learning. 

P1.6

Mitochondrial dysfunction induced by thiamine 
deficiency triggers changes in apoptotic 
related genes in neuronally differentiated 
human SH-SY5Y cells: cDNA array analysis

Chornyy Sergiy1, Parkhomenko 
Julia1, Chorna Nataliya2 
1Department of Coenzyme Biochemistry, Palladin Institute 
of Biochemistry, Kiev, Ukraine; 2Department of Chemistry, 
University of Puerto Rico, Rio Piedras Campus, San Juan, 
Puerto Rico

Severe impairment in oxidative metabolism caused by 
thiamine deficiency (TD) has been implicated in many 
neurological disorders. It is known, that TD triggers re-
duction in activities of thiamine-dependent mitochondrial 
enzymes leading to bioenergetic collapse, lactic acidosis, 
increased free radical production and culminating in cell 
death. We observed the loss of mitochondrial membrane 
potential, detected by JC-1 fluorescent marker, in neuro-
nally differentiated SH-SY5Y cells treated with thiamine 
antagonist-oxythiamine, which correlated with time and 
dose-dependent cells death after oxythiamine administra-
tion. To identify the signaling mechanisms that promote 
neuronal death due to TD, we analyzed gene expression 
profiles using human atlas cDNA apoptosis nitrocellu-
lose array. We found that TD differentially modulates 59 
genes of several classes of proteins such as non-receptor 
protein kinases, cell cycle-regulating kinases, oncogenes, 
tumor suppressors, transcription termination proteins, 
death receptor-associated proteins, apoptosis associated 
proteins including caspases and extracellular secreted 
proteins. Validation of cDNA array gene expression pro-
files by RT-PCR revealed time dependent upregulation of 
apoptosis-related protein TFAR15, transforming protein 
rhoA H12, death-associated protein kinase-1, p53, thia-
mine transporter-1, caspase 9 and downregulation of in-
hibitor of apoptosis protein 2 and E2F. Our findings sug-
gest that TD induces apoptosis-related gene expressions 
which promote decline in cell oxidative metabolism and 
ameliorate in selective cells death — apoptosis. 

P1.7

Silicing of N-cadherin gene by siRNA 
process in human melanoma cell lines

Ciolczyk-Wierzbicka Dorota1, 
Wyszko Eliza2, Laidler Piotr1

1Chair of Medical Biochemistry Jagiellonian University 
Medical College, Krakow, Poland; 2Institute of Bioorganic 
Chemistry of the Polish Academy of Sciences, Poznań, Poland

Cadherins are transmembrane glycoproteins, which 
provide strong intercellular adhesion in Ca2+ dependent 
manner. Dynamic regulation of cadherin expression is 
strongly correlated with the metastasis and progression 
of tumors. N-cadherin play an important role in control-
ling processes of cell division, migration, differentiation 
and death. A promoting role of N-cadherin in invasion of 
various human cancer including breast, prostate, stom-
ach and melanoma has been implicated. In this study 
we were investigating role of N-cadherin in proliferation 
and Akt signaling pathway in human melanoma cells: 
WM793 (VGP), WM115 (VGP) from the primary tumor 
site and Lu1205 (lung), WM266-4 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 during in vitro 
transcription (Silencer siRNA Construction Kit-Ambion) 
and melanoma cells were transfected with oligofectamine 
TM (Invitrogen). N-cadherin and pAkt (Ser-473) expres-
sion was determined by Western Blot analysis. The cell 
proliferation was studied using BrdU and crystal violet 
assay. Silencing of N-cadherin gene expression by siRNA 
reduces pAkt (serine-473) expression and cell prolifera-
tion (in range of 50–70%). Analysis of the signaling path-
way implicated in decrease of the invasive potential of 
N-cadherin transfectants resulted in reduced phosphor-
ylation of Akt at serine-473. 

P1.8

The action of nitric and oxygen species on 
Са2+, Mg2+-АТР-аse and Mg2+-АТР-аse activity 
in myometrium sarcolemma fraction

Danylovych Yu.V., Danylovych H.V. 

Palladin Institute of Biochemistry, NAS of Ukraine, Kyiv, 
Ukraine

The action of sodium nitroprusside, nitrite-anions and 
hydrogen peroxide on Са2+, Mg2+-АТРаse and Mg2+-
АТРаse (Са2+-independent) enzimatic activity in fraction 
of myometrium sarcolemma is investigated. It is estab-
lished, that 0.1 mM sodium nitroprusside and 10–8–10–

5 M nitrite-anions essentially reduce Са2+, Mg2+-АТРаse 
activity whereas Mg2+-АТРаse it has appeared absolutely 
resistant. At rather high concentration nitrite-anions (0.1 
mM) appreciable stimulation Са2+, Mg2+-АТРаse was ob-
serve. Hydrogen peroxide (10–8–10–4 ) is dependent on 
concentration suppressed both enzimatic activity. How-
ever, Са2+, Mg2+-АТРаse it has appeared more sensitive to 
action H2O2 (seeming Кі=0.42±0.1 μM), than Mg2+-АТРаse 
(seeming Кі =3.1±0.9 μM). At presence of 1 mM ditiothrei-
tole (a reducer -SH groups of a surface of a membrane) 
action of investigated substances considerably decreased. 
Reagents on carboxic- (dicyclogexilcarbodiimid) and ami-
no-groups of a membrane (trinitrobenzolsulfonic acid) 
inhibited as Са2+, Mg2+-АТРаse, and Mg2+-АТРаse activ-
ity in membrane fractions. At presence of noted reagents 
sodium nitroprusside and nitrite-anions action was not 
shown almost. Hence, nitrogen oxide, nitrite-anions and 
hydrogen peroxide in low physiological concentrations 
suppress Са2+, Mg2+-АТРаse and Mg2+-АТРаse (only hy-
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drogen peroxide) activity in a myometrium cells plasma 
membrane, and this action can be connected with direct 
updating superficial chemical groups of a membrane: 
oxidating of SH-groups of enzymes and, maybe, modifi-
cation of amino- and carboxy-groups. 

P1.9

Canine erythrocyte survival 
after cryopreservation

Denysova Olga, Vodopyanova 
Larisa, Zhegunov Gennady

Department of chemistry and biochemistry, Kharkov State 
Zooveterinary Academy, Malaya Danilovka, Kharkov Region, 
Ukraine

Long-term storage of blood cells has remained an actual 
problem in contemporary cryobiology and transfusiology. 
Nowadays there are different variants for human donor’s 
blood cell cryopreservation. However the methods for 
erythrocyte cryopreservation of some animals have not 
been developed yet. It was shown that glycerol can not pro-
vide the protection of erythrocytes of dog at low tempera-
ture conservation. The minimum level of hemolysis for dog 
erythrocytes after freezing-thawing is being observed after 
cryopreservation under PEG-1500 and the maximum level 
of hemolysis — glycerol. Replacing of dog erythrocytes 
into isotonic solution NaCl at 37oC after their preserving 
under PEG-1500 defense leads immediately to sharp in-
crease in hemolysis in suspension, that proves cell damage. 
Erythrocytes fulfill their main function after low tempera-
ture preservation and it is connected which their energy 
potential, the value of which is ATP content, and which 
2,3-DFG level that is responsible. It has been stated that 
there are no differences in ATP and 2,3-DFG concentration 
from control values immediately after freezing-thawing of 
canine erythrocytes in all experiments. It proves that there 
was not outcomes of given metabolites during the process 
of cryopreservation. However, some time after, during the 
incubation of animal erythrocytes, cryopreservation under 
PEG-1500 protection, in physiological conditions, the level 
of the above macroerges reduce trustworthy, that is charac-
teristic for cells cryopreservation under Me2SO protection. 
Dog erythrocytes cryopreservation with the use of Me2SO 
and PEG-1500 allows to preserve the content of ATP and 
2,3-DFG at control level. At transfusion modeling their 
concentrations in the erythrocytes, cryopreserved under 
PEG-1500 protection, reduce trustworthy in the process 
of incubation that is not common for control and Me2SO 
cryopreserved cells. 

P1.10

The long-distance structural changes 
in antibodies. Studies by Congo red 
binding and molecular modeling

Drozd Anna1, Piekarska Barbara1, Konieczny 
Leszek1, Krol Marcin2, Jurkowski Wiktor2, 
Roterman Irena2, Stopa Barbara1, Rybarska Janina1 

1Chair of Medical Biochemistry, Jagiellonian University 
Medical College, Kopernika 7, 31-034 Krakow, Poland; 
2Department of Bioinformatics and Telemedicine, Jagiellonian 
University Medical College, Sw. Lazarza 16, 31-530 Krakow, 
Poland

The work presents the proposed mechanism of the gen-
eration of long-distance structural changes in the IgG Fab 
region, which probably play role of the intramolecular sig-
nal that enables activation of antibody effector activities. 
The study is based on the use of Congo red — a supramo-
lecular dye ligand capable to adhere to partially unfolded 
β-structured polypeptides. The dye binds to antigen-com-
plexed antibodies allowing to reveal the appearance of lo-
cal instabilities resulting from forces accompanying the 
formation of the immune complex. The dependence of 
Congo red binding upon hapten density, and the fact that 
the dye is bound only by complete immunoglobulins (not 
Fab) indicates to the torsional origin of structural changes 
responsible for the dye binding. Localization of Congo 
red binding site in Fab region was evidenced by proteo-
lytic removal of the Fc fragment from antigen-complexed 
antibodies. According to model studies using immu-
noglobulin light chain, Congo red supramolecular ligand 
binds to the V domain in the site created by dissociation 
of the N-terminal polypeptide loop. Molecular dynam-
ics simulation studies of the antigen-fixed Fab (with N-
terminally truncated VL domain) indicate that structural 
changes accompanying bivalent antibody binding to the 
antigen, result from torsional forces in the elbow region 
that lead to the rotation of C domains and to the disrup-
tion of hydrogen bonds between N- and C-terminal chain 
fragments in the V domain. The instability at the VL/CL 
interface can trigger the relaxation of the whole Fab and 
influence the hinge region. The results indicate that an al-
losteric mechanism can operate in antibodies. 

P1.11

β-catenin signalization in human breast 
and prostate cancers progression

Dulińska-Litewka Joanna1, Jach 
Robert2, Laidler Piotr1

1Department of Medical Chemistry and Biochemistry, 
Palacky University, Olomouc, Czech Republic; 2Department 
of Gynecology and Infertility of the Jagiellonian University 
Medical College, Krakow, Poland

The regulation of gene expression by steroid hormones 
plays an important role in the normal development and 
function in the pathogenesis of endocrine-related pros-
tate and breast cancers. In hormonal carcinomas positive 
correlation between dedifferentiation of the tumor and 
decline in E-cadherin expression was postulated. Cad-
herin/catenin complex is involved in maintaining normal 
epithelial polarity, intrecellular adhesion and regulation 
of cellular differentiation and proliferation. It was re-
cently suggested that nuclear receptors can interact with 
cadherin/catenin system. Since prostate and breast cancer 
strongly depend on steroids we attempted to examine the 
effect of testosterone on expression of Glycogen Synthase 
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Kinase 3β (GSK-3β), β-catenin, cyclin D1, c-myc, cad-
herins and matrix metalloproteinases (MMPs) in pros-
tate and breast tissue and established cell lines (LNCaP, 
PC-3, DU145, MCF7, T47D) with different expression of 
steroid receptors. The high expression of β-catenin and 
overexpression of MMPs was significantly associated 
with progression of carcinogenesis and demonstrated a 
dose- and time-dependence on steroid hormones. Treat-
ment of the cells with testosterone led to increased cell 
proliferation and migration as well as the increased ex-
pression of phosphoryleted GSK-3β form, leading to de-
activation of the GSK-3β enzyme. Free unphosphorylated 
β-catenin was translocate into the nucleus conduct to 
increased expression of c-myc, cyclin D1, nuclear recep-
tors and MMP2, MMP9 in androgen dependent cancer 
cell line. Expression of signaling pathway and cell cycle 
component was also very high in post surgical tissue with 
diagnosed cancer. The reversed effect was observed af-
ter inhibition of the enzymes converting testosterone into 
5α-dihydrotestosterone and estradiol. We postulate that 
GSK-3β influences steroid receptors function by catenin/
cadherin complex. 

P1.12

Alterations in intracellular Ca2+ evoked 
by BzATP in glioma C6 cells

Dygas Anna, Barańska Jolanta

Nencki Institute of Experimental Biology, 3 Pasteur Str., 
02-093 Warsaw, Poland

In glioma C6 cells, calcium influx seems to be realized 
mainly by store operated calcium channels as the effect 
of emptying of ER calcium stores. These cells, are trans-
formed glial cells with a phenotype similar to astrocytes, 
from which they are originated. In astrocytes, ATP acti-
vates P2Y, metabotropic, and P2X, ionotropic receptors. 
We have found that glioma C6 cells express P2X1-4 and 
P2X6-7 nucleotide receptors. Using Western blotting we 
were able to show the presence of P2X2, P2X4, P2X6 and 
P2X7 proteins in these cells. P2X1 and P2X3 proteins are 
probably expressed in negligible amounts, whereas P2X2 
receptor has two isoforms both on the mRNA and on the 
protein level. P2X7 is the classical ligand-gated ion chan-
nel and BzATP is its specific agonist. Under prolonged 
activation by ATPand BzATP it is also able to open per-
meabilization pore. However, ethidium bromide did not 
enter into glioma C6 cells after incubation with 1–3 mM 
ATP or 300 μM BzATP. On the other hand, we have found 
that BzATP releases calcium from the intracellular cal-
cium stores in glioma C6 cells. Thus, one could suppose 
that in these cells it activates some of P2 metabotropic 
receptors. Depletion of calcium stores with thapsigargin 
did not prevent the BzATP-induced increase in [Ca2+]i 
indicating that calcium influx into cells may contribute 
to the P2X receptors. In contrast, this calcium influx was 
not blocked by oxyATP, Brilliant blue G and Zn2+ (25–500 
μM), the P2X7 receptor antagonists, indicating that P2X7 
does not participate in this process. Thus, the contribu-
tion of the P2X7 receptor in intracellular calcium signal-
ing is at this moment difficult to be explained.

P1.13

NO-induced mechanisms of renal functions

Gerush Oleg, Gerush Igor, Meshchyshen Ivan

Bukovinian State Medical University, Ukraine

Endogenous gaseous transmitters such as nitric oxide 
(NO), carbon monoxide (CO) and hydrogen sulfide con-
stitute a unique class of mediators which play an impor-
tant role in intercellular signaling. They act in systems 
as varied as gastrointestinal, circulatory, and nervous. In 
order to determine a possible participation of arginine — 
NO — dependent mechanisms of regulating the renal ac-
tivity, runs of experiments were carried out with a intro-
duction (7 days) to rats of l-arginine (100 mg/kg) which is 
a biological substrate for the formation of NO. The results 
of investigating changes of the functional condition of the 
kidneys indicated that l-arginine did not influence on the 
level of water diuresis and potassium ions excretion, did 
not change water reabrorption, but increased the rate of 
glomerular filtration. According to an increase of the rate 
of glomerular filtration there occurred an elevation of the 
filtration charge of sodium ions, but the indices of their 
absolute and standardized excretion remained constant 
and that was due to an enhancement of the intensity of 
the proximal reabsorption of sodium ions. Sodium free 
clearance and distal transport of sodium ions remained 
unchanged, whereas the urinary ratio coefficient of the 
concentrations of sodium and potassium ions increased 
by 23.9%. A simultaneous decrease of urinary pH and a 
twofold elevation of the based on the volume standard-
ized glomerular filtration excretion of hydrogen active 
ions were observed. Thus, the obtained findings evidence 
that l-arginine exerts an influence primarily on the vas-
culoglomerular apparatus of the nephron, an activation 
of the mechanism of glomerulo-tubular balance taking 
place under its action at that an elevation of the filtration 
load of nephrons with sodium ions by an adequate in-
tensification of their transport in the proximal tubules in 
case of the activation of sodium-dependent mechanisms 
of urine acidification. In addition, NO may stimulate the 
synthesis of he secondary messenger of hormonal regula-
tion of the vascular tone — cGMP. 

P1.14

Laminin-5 — integrin interaction 
signals through PI3-kinase and AKT to 
promote melanoma cell migration

Gil Dorota1, Garula Karolina1, Przybylo 
Malgorzata2, Laidler Piotr1 
1Departament of Medical Biochemistry Jagiellonian 
University Medical College; 2Institute of Zoology, Jagiellonian 
University, Krakow, Poland

The expression of α3β1 integrin has been indicated as 
possibly associated with invasive phenotype by regulat-
ing the expression of matrix-degrading enzymes, metal-
loproteinases. Recent studies showed that laminin-5 is 
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preferred ligand for α3β1 integrin. Focal adhesion kinase 
(FAK) is autophosphorylated at tyrosine upon integrin 
activation as an important step for integrin mediated 
cell migration. We report, here that LN-5 dependent 
signaling pathway involved in melanoma migration is 
not associated with activation of FAK. Integrin linked 
kinase (ILK), which is believed to phosphorylate AKT 
is likely an important mediator involved in signal trans-
duction from integrin α3β1. Studies were carried out on 
human melanoma cell lines: WM793 (VGP) and 1205LU 
(metastatic from mouse lung). Cells were cultured on 
LN-5. Expression of integrins was studied by flow cy-
tometry, secretion of MMP-2 and 9 by zymography, and 
the invasive potential using Boyden chambers. Expres-
sion of cell signaling kinases was analyzed using phos-
pho-specific antibodies. LN-5 stimulated upregulation 
of MMPs activity in both cell lines. Signaling pathway 
necessary for migration of melanoma cells involved PI3-
K activity as the addition of the PI3-K specific inhibitor, 
LY294002, decreased the level of MMP-2 and 9 in both 
cell lines. Western blot analyses of whole cell lysates 
confirmed the inhibition of PI3-K activity after addition 
of LY294002, as determined with anti-phospho-AKT (Ser 
473) antibodies. Increased level of phospho-AKT in the 
cells cultured on LN-5 and no activation of FAK (pTyr-
397) was observed. Activation of AKT kinase through 
PI3-kinase seems to play a key role in response to LN-5 
signals carried through specific α3β1 integrin involved in 
metastasis of melanoma. 

P1.15

Annexin AnnAt1 from A. thaliana 
as an intracellular pH sensor in 
stress response in plants

Gorecka Karolina Maria1, Thouverey 
Cyril1,2, Buchet Rene2, Pikula Slawomir1 
1The Nencki Inst of Experimental Biology, Warsaw, Poland; 
2Universit Lyon 1, Lyon, France

Several members of the plant family of annexins are pos-
tulated to participate in cellular response to stress [1–3]. 
To understand how these proteins can sense environ-
mental stimuli, we investigated the pH-induced changes 
of the function and structure of recombinant annexin 1 
from A. thaliana (AnnAt1). By employing the BLM tech-
nique, we observed the formation of ion channels by 
AnnAt1 in artificial lipid membranes. We found that the 
decrease of pH from 7.0 to 5.8 reduced the time required 
for the formation of ion channels by AnnAt1 from 3.5 h 
to 15–20 min and increased their unitary conductance 
from 32 pS to 63 pS. These changes were accompanied 
by an increase in AnnAt1 hydrophobicity as revealed 
by an increase in TNS fluorescence and by FRET from 
tryptophan residues of AnnAt1 to TNS. In addition, we 
found that acidic pH induced an increase in the β-sheet 
content of AnnAt1 at the expense of the α-helix struc-
tures as evidenced by CD and infrared spectroscopy. 
Moreover, at pH below 6 we noticed a reversible forma-
tion of AnnAt1 oligomers as probed by sucrose gradient 
ultracentrifugation. Our findings suggest that AnnAt1 

can sense pH within the pH range from 7 to 5 through 
changes in its overall hydrophobicity, secondary struc-
ture and oligomerization which in turn incite its ion 
channel activity [4]. We propose that the pH sensing 
properties of AnnAt1 may participate in plant cellular 
response to the environmental stress.
This work was supported by grant 2 P06A 007 29 from the Polish 
Ministry of Education and Science, by the Nencki Institute of Ex-
perimental Biology, by POLONIUM (05819NF), by CNRS and by 
NODPERCEPTION (MRTN-CT-2006-035546).
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The effect of cryopreservation on the 
differentation potential of human 
fetal fibroblast-like cells

Gorokhova Natalia, Petrenko Yuri, Volkova 
Natalia, Pravduke Alexey, Petrenko Alexander

Institute for Problems of Cryobiology and Cryomedicine of 
NASU, 61015 Pereyaslavskaya 23, Kharkov, Ukraine 
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The use of mesenchymal stem cells (MSCs) with mul-
tilineage potential and fibroblast-like morphology is 
promising for future cell therapy, tissue regeneration 
and engineering. MSCs isolated from fetal tissues pos-
sess higher self-renewal and proliferation capacity than 
those of adult sources. The application of these cells re-
quires the optimal technologies of cryopreservation. At 
the same time, the influence of cryopreservation proce-
dure on the properties of MSCs from fetal tissues are 
not well investigated yet. The aim of present work was 
to determine the influence of cryopreservation on the 
differentiation capacity of fibroblast-like cells derived 
from human fetal tissues of mesodermal origin. Cells 
were isolated from human fetal tissues of 5 gestation 
weeks by non-enzymatic method and cultured for 2–4 
passages. The tissues were obtained under signed agree-
ment of donor and full Ethical Committee approval at 
the IPC$#38;C of NASU. Cryopreservation was carried 
out using slow cooling protocol (1oC/min to –80oC and 
then transfer to the liquid nitrogen). Cryopreservation 
medium contained dimethylsulfoxide in final concentra-
tion 10%. The differerntiation capacity of fibroblast-like 
cells before and after cryopreservation was determined 
in culture media supplemented with specific differen-
tiation factors. Osteogenesis was assessed using alkaline 
phosphatase staining and von Cossa staining, while adi-
pogenesis using Oil Red O staining. It was determined 
that cryopreservation stimulated spontaneous differen-
tiation of human fetal fibroblast-like cells in both osteo-
genic and adipogenic lineages. At the same time in the 
presence of specific differentiation-inducing factors the 
differentiation rate of cryopreserved cells decreased. 
The possible mechanisms of cryopreservation factors ac-
tion are disscussed. 
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The validity of lipid dequenching 
assay for estimating synaptic vesicles 
fusion with target membranes

Gumenyuk Vitaliy, Trikash Irene, Lishko Valeryi

Palladin Institute of Biochemistry, Kiev, Ukraine

We have shown the Ca2+-triggered fusion of synaptic ves-
icles (SVs) with presynaptic membrane using R18 assay 
based on lipid mixing. The analysis of the R18 fusion as-
say was done during the fusion of SVs with various target 
membranes such as synaptosomal plasma membranes, 
SVs and liposomes. The constant amounts SVs were la-
belled with various amounts of R18 to study the influence 
on the increasing in quenching. The increasing amount 
of dye in membrane led to the increase in quenching de-
gree. The various amounts of membrane were loaded 
with constant amount of R18 to correlate the observed 
dequenching with the extent of fusion In cytosolic pro-
teins medium the fluorescence signal of the labelled SVs 
alone and with plasma membrane of synaptosomes was 
in relation to the temperature and could be described by 
the exponential fit. The rate of fusion increases rapidly at 
the temperature about 25oC. In the case of buffer solution, 
no increase in dequenching was observed at any tem-
perature. We observed that in our model system the total 
dequenching signal detected in the R18 assay consisted 
of components from the probe transferred without fusion 
and from the fusion itself. As was shown the increase in 
fluorescence reached 15% of max over 2 min at Ca2+-de-
pendent fusion of SVs with plasmalemma in the medium 
of cytosolic proteins of synaptosomes. The fluorescence 
increase achieved at the probe transfer reached only 1% 
of max and kept on increasing linearly with time. In the 
buffer solution the probe transfer was not detected. We 
studied the membrane fusion of R18-labelled SVs with 
the different amounts of unlabelled liposomes as a target 
membrane. The rate of dequenching depends on the con-
centration of liposomes, showing an increase when the 
concentration increases. So, we have tested the behaviour 
of R18 probe in the SVs and concluded that R18 assay 
is the reliable and convenient approach to monitor the 
membrane fusion as the last step of exocytosis. 

P1.18

The validity of lipid dequenching 
assay for estimating synaptic vesicles 
fusion with target membranes

Gumenyuk Vitaliy, Trikash Irene, Lishko Valeryi

Palladin Institute of Biochemistry, Kiev, Ukraine

We have shown the Ca2+-triggered fusion of synaptic ves-
icles (SVs) with presynaptic membrane using R18 assay 
based on lipid mixing. The analysis of the R18 fusion as-
say was done during the fusion of SVs with various target 
membranes such as synaptosomal plasma membranes, 
SVs and liposomes. The constant amounts SVs were la-

belled with various amounts of R18 to study the influence 
on the increasing in quenching. The increasing amount 
of dye in membrane led to the increase in quenching de-
gree. The various amounts of membrane were loaded 
with constant amount of R18 to correlate the observed 
dequenching with the extent of fusion. In cytosolic pro-
teins medium the fluorescence signal of the labelled SVs 
alone and with plasma membrane of synaptosomes was 
in relation to the temperature and could be described by 
the exponential fit. The rate of fusion increases rapidly at 
the temperature about 25oC. In the case of buffer solution, 
no increase in dequenching was observed at any tem-
perature. We observed that in our model system the total 
dequenching signal detected in the R18 assay consisted 
of components from the probe transferred without fusion 
and from the fusion itself. As was shown the increase in 
fluorescence reached 15% of max over 2 min at Ca2+-de-
pendent fusion of SVs with plasmalemma in the medium 
of cytosolic proteins of synaptosomes. The fluorescence 
increase achieved at the probe transfer reached only 1% 
of max and kept on increasing linearly with time. In the 
buffer solution the probe transfer was not detected. We 
studied the membrane fusion of R18-labelled SVs with 
the different amounts of unlabelled liposomes as a target 
membrane. The rate of dequenching depends on the con-
centration of liposomes, showing an increase when the 
concentration increases. So, we have tested the behaviour 
of R18 probe in the SVs and concluded that R18 assay 
is the reliable and convenient approach to monitor the 
membrane fusion as the last step of exocytosis. 
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Ruk/CIN85 adaptor localizes to different 
compartments involved in membrane trafficking

Havrylov Serhiy1, Powell Kate2, Drobot 
Lyudmyla3, Redowicz Jolanta1, Barańska 
Jolanta1, Buchman Vladimir2

1Nencki Institute of Experimental Biology PAS, Warsaw, 
Poland; 2Cardiff School of Biosciences, Cardiff University, 
Cardiff, UK; 3Palladin Institute of Biochemistry NANU, Kiev, 
Ukraine

Ruk/CIN85 is a mammalian adaptor protein of CD2AP/
CMS family involved in the regulation of several impor-
tant cellular processes, including receptor endocytosis, 
PI 3-kinase signalling, cytoskeletal rearrangements and 
apoptosis. However, exact roles played by Ruk/CIN85 
in the cell are not completely understood, mainly due to 
lack of studies addressing Ruk/CIN85 localization, iden-
tification of its interaction partners as well as characteri-
zation of Ruk/CIN85-based supra-molecular complexes 
assembled upon different signalling events. Our recent 
studies have shown that Ruk/CIN85 adaptor reveal a 
complex pattern of subcellular localization. We observed 
that endogenous Ruk/CIN85 localized to cytoplasmic 
punctate structures concentrating within the perinuclear 
compartment. Further studies using immunofluorescent 
co-staining for or expression of GFP-tagged marker pro-
teins residing in specific cellular regions demonstrated 
that this adaptor protein localized to several cellular 
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compartments involved in membrane trafficking. These 
results are in agreement with current suggestion that 
Ruk/CIN85 may participate in different membrane traf-
ficking processes. 

P1.20

Colchicine affects glucocorticoid receptor 
functions and status in HeLa cells

Henklová Pavla, Vrzal Radim, 
Ulrichová Jitka, Dvorák Zdeněk

Department of Medical Chemistry and Biochemistry, Palacky 
University, Olomouc, Czech Republic

Previously we observed that colchicine (COL) affects hu-
man glucocorticoid receptor (GR) functions with conse-
quences in a cell metabolism and physiology (Dvork et al. 
2003, Dvork et al. 2005). In this work we examined effects 
of COL on GR in human cervical carcinoma cells (HeLa). 
HeLa cells were incubated 16 h with COL (1 μM). There-
after, COL was withdrawn and cells were cultured for 
further 72 h. This experimental set up allowed analyzing 
GR properties immediately after the challenge by COL 
and studying the reversibility of COL effects after the re-
lease of cells from G2/M block. First, we examined micro-
tubules integrity and distribution of cells in the particular 
phases of the cell cycle. Next, we monitored the level and 
sub-cellular distribution of GR protein, nuclear transloca-
tion of GR, level of GR mRNA, and ability of GR to bind 
ligand and DNA. Our data indicate that colchicine affects 
selectively GR functions, revealing that some of them are 
cell cycle-dependent and some of them are microtubules-
dependent. 
This work was supported by the grant MSM 6198959216 from the 
Ministry of Education, Youth and Sports of the Czech Republic. 
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Functional change of NK cell induced by serum 
immunoglobulin G in diabetic patients

Hirt Mirela1, Bostan Marinela1, Galatiuc 
Cecilia1, Brasoveanu Lorelei Irina1 
1Center of Immunology, Institute of Virology ‘Stefan S. 
Nicolau’, Bucharest, Romania

Our previously reported data have documented that hu-
man NK cells interact in vitro via FcγRIIIA with mono-
meric cytophilic IgG (mIgG). This binding induced a 
dose dependent down-regulation of NK cell activity. 
On the other hand we have also noted quantitative and 
qualitative changes of serum IgG in diabetics. To extend 
these observations, in the present studies we evaluated 

the modulatory effects of mIgG isolated from a group of 
50 diabetics patients on the cytolytic function of human 
NK cells isolated from normal, healthy donors. In com-
parison with the percentage of inhibition induced by nor-
mal mIgG (66.8%) significat reduction of such inhibition 
was found with mIgG separated from serum of patients 
with either type 2 (35%), or with short duration of dis-
ease (< 1year) (42%). A significant decreased capacity to 
inhibit NK activity was, also observed with IgG separated 
from the sera of 70% of patients with high level of HbA1 
(> 10%). We did not observed significant alterations of the 
inhibitory effect of mIgG obtained from patients with ei-
ther type 1 diabets or with a long duration of disease. Our 
results suggest: 1) the nonenzymatically glycosylated 
serum IgG in diabets apparently affects its property to 
modify NK cell activity; 2) clinical characteristics of dia-
bets are involved in this process. 

P1.22

The effect of microcrystalline chitosan and 
its degradation products on the activity of bi-
functional pyruvate kinase M2 isoenzyme 
in Ehrlich ascites tumor cells in vitro

Ignacak Jan1, Dulinska-Litewka Joanna1, 
Palka Iwona1, Niekraszewicz Antoni2 
1Jagiellonian University, Krakow, Poland; 2Institute of 
Biopolymers and Chemical Fibres, Lodz, Poland

A cause of increased glycolytic activity in neoplasms, a 
decreased Pasteur effect and the presence of the Crabtree 
effect lies in an increased expression of the M2 PK isoen-
zyme. The M2 PK isoenzyme originating from the nucleo-
plasm and cytoplasm of tumor cells, with its highest affin-
ity to the substrate, 2-PEP, its lack of sensitivity to normal 
allosteric effectors ATP and F-1, 6-BP, its highest pI and 
sensitivity to l-cysteine, contributes to an increased gen-
eration of energy as ATP, necessary for tumor cell prolifer-
ation. In the presence of l-cysteine, the M2 PK isoenzyme 
demonstrates the activity of histone kinase, transferring 
the phosphoryl group from 2-PEP to the epsilon-amine 
residue of the H1 histone lysine (without the need of ATP 
generation). l-cysteine changes the activity of the M2 PK 
isoenzyme, transforming it from the form responsible for 
ATP generation to the form causing phosphorylation of 
the H1 histone. Microcrystalline chitosan and its degra-
dation products depress the glycolytic activity expressed 
as lactate generation and ATP level. They also inhibit the 
proliferation of Ehrlich ascites tumor (EAT) cells and ex-
pression of the M2 PK isoenzyme gene, as well as activate 
nitrogen oxide syntetase. In the reaction with nitrogen ox-
ide, l-cysteine forms S-nitroso-l-cysteine, which inhibits 
the activity of histone kinase. In the presence of nitrogen 
oxide syntase inhibitor (l-NAME), no inhibition of EAT 
cell proliferation occurs. The inhibition of histone kinase 
activity of the M2 PK isoenzyme may result in a decreased 
phosphorylation of the H1 histone and in consequence in-
hibition of EAT cell proliferation. No inhibitory effect on 
cell proliferation and the M1 PK isoenzyme expression 
has been noted in reference cells in the presence of micro-
crystalline chitosan and products of its degradation. 
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The effect of aspirin, furegrelate and rofecoxib 
on monocyte’s oxygen burst in vitro

Jaworek Roman1, Panz Tomasz2, Chlopicki 
Stefan3, Miedzobrodzki Jacek1

1Department of Microbiology, 2Department of Biophysics, 
Faculty of Biochemistry, Biophysics and Biotechnology, 
Jagiellonian University, 7 Gronostajowa Str., 30-387 Krakow, 
Poland; 3Chair and Department of Pharmacology, Collegium 
Medicum, Jagiellonian University, 16 Grzegorzecka Str., 31-
531 Krakow, Poland 
e-mail: redsmok@op.pl

The goal of the project was to investigate the cooperation 
of platelets with monocytes, and effects of three anti-in-
flammatory drugs on that system during response of im-
mune system for inflammatory factors. In this research 
the cell chemiluminescence phenomenon was used. It 
was assumed that the number of light quanta was direct-
ly proportional to the metabolic activity of investigated 
specimens. The use of different activators enables control-
led stimulation of the oxygen burst and use of various in-
hibitors might shed light on the mechanisms of molecular 
action of different drugs. Physiological activity of mono-
cytes with platelets is higher than the sum of activities 
of both these cell populations measured separately. From 
three measured drugs — aspirin, furegrelate and rofecox-
ib — the strongest inhibition was caused by rofecoxib. 
Aspirin was less effective in decreasing the response of 
monocyte, but the difference was still statistically signifi-
cant. The furegrelate was not changing the activity level 
of monocytes either alone or with platelets. Basing on the 
obtained data the model for influence of anti-inflammato-
ry drugs on monocyte-platelet system is proposed. Such 
a model might be useful for further research as a starting 
point for investigations of new drugs anti — inflamma-
tory influence on monocyte-platelet system. 
The work was supported by the grant no. PBZ-KBN-101/
T09/2003/14 from Polish Ministry of Education and Science. 

P1.24

Lactate formation by Ehrlich ascites tumor and 
normal mouse mammary epithelial cells nuclei

Kędryna Teresa, Ignacak Jan, Pałka Iwona

Chair of Medical Biochemistry, Jagiellonian University 
Medical College, Krakow, Poland

The authors describe the presence of pyruvate kinase 
(PK) in chromatin extracts of tumor and normal cells nu-
clei. In tumor chromatin extracts, the nuclei had lower 
electrophoretic mobility as compared to normal cells, at 
the lowest mobility in electrophoresis at pH 8.3, the tu-
mor-specific variant γ of PK type M2 showed sensitivity 
to l-cysteine inhibition. The cysteine-sensitive γ variant 
of PK type M2 also occurs in large amounts in the cytosol 
of neoplastic cells. The variant demonstrates no sensitiv-
ity to ATP inhibition, which normally participates in the 

feedback control mechanism of glycolysis. Therefore, the 
presence of this isoenzyme in tumor materials explains 
the characteristically depressed Pasteur effect. The pres-
ence of this pyruvate kinase isoenzyme among chroma-
tin proteins suggests its role in nuclear metabolism, as a 
source of some part of energy in rapidly growing cells. 
Although the activity of cytosolic pyruvate kinase corre-
lates positively with growth rate in neoplastic cells, the 
role of nuclear pyruvate kinase activity is not clear. Thus, 
a question of the role of pyruvate kinase in ATP genera-
tion by the nuclei is raised. The objective of the study was 
to compare an overall lactate formation in cell nuclei of 
Ehrlich ascites tumor and of normal mouse mammary ep-
ithelial cells, and to estimate the ATP level in the presence 
and absence of l-cysteine. It was found that lactate for-
mation was an active process in normal mouse liver and 
ascites tumor cell nuclei. In normal cells, it corresponded 
to the cytosolic activity; however, in tumor nuclei, lactate 
formation, being higher, was is several times lower than 
in the cytosolic fraction. l-cysteine inhibited only tumor 
lactate formation, at the same time decreasing the nuclear 
ATP level. 

P1.25

Influence of low intensity X-rays 
irradiation on the protein

Kleveta G., Klymyshyn N., Starikovich L., Chayka 
Ya., Datciuk L., Trikulenko O., Staranko U. 

Department of Biochemistry, Ivan Franko National 
University, Lviv, Ukraine

An organism reacts to small doses of ionizing radiation 
by developing oxidative stress accompanied by the pro-
duction of reactive oxygen metabolites (ROM). ROM dis-
play a wide range of activities due to their ability to in-
duce the oxidative modification of bio-molecules such as 
proteins, lipids, nucleic acids, etc. The most widely used 
technique of determining the oxidative modification of 
proteins is the analysis of the carbonyl-protein groups 
which are the products of the interaction between ROM 
and the residue of arginine, histidine, lysine, and proline. 
The aim of this work is to assess the degree of oxidative 
modification of proteins and lipids in lymphocytes of the 
peripheral blood of rats under the conditions of low in-
tensity radiation and during the post-radiation period. 
The animals were irradiated in the device RUM-17 with 
a daily dose og 1 sGy during 30 days (dose rate of 0.042 
sGy-1). The substantial increase of the content of diene 
conjugates and TBA-reactive substances in lymphocytes 
under the conditions of 10–30 sGy doses of radiation and 
during the period after the termination of exposure to 
radiation was detected. Activation of lipid peroxidation 
proves the harmful influence of ROM on bio-membranes 
which are primarily afflicted when subjected to small 
doses of radiation. The increase of the degree of oxidative 
modification of proteins was detected alongside the high-
intensity ROM processes. Protein and lipid modification 
was expressed most at the aggregate dose of 30 sGy and 
the content of the products of modified proteins of ba-
sic and neutral type increased to the greatest extent. The 
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high level of oxidatively modified products of the bio-
molecules under study during the post-radiation period 
is the result of the damage of coordinated activity of anti-
oxidant defense enzymes (the 60th day after exposure). It 
is proposed to determine protein markers (i. e. the level 
of carbonyl — protein groups) along with the analysis of 
lipid markers for the assessment of radio-induced meta-
bolic disorders in an organism. 

P1.26

Calcium signaling in lymphocyte of 
diabetics men with erectile dysfunctions

Kocheshkova N.S., Vorobets D.Z., 
Kimakovich O.V., Vorobets Z.D. 

Danylo Halytsky Lviv National Medical University, Lviv, 
Ukraine

Key roles in the mechanisms determining the tone of pe-
nile smooth muscle are performed by the rise of the intra-
cellular concentration of free calcium and the sensitivity 
of the contractile machinery to calcium. It is known that 
lymphocytes reflect endothelial cell dysfunction in men 
with erectile dysfunction, prostatitis, metabolic syndrome 
and other diseases. The important event of this process 
is lymphocytes-endothelial cells interactions. Ligation of 
lymphocyte antigen receptors initiated a cascade of sign-
aling events that eventually leads to the entry of extracel-
lular Ca2+ and its efflux are tightly regulated by a very 
of mechanisms. These include ion-chennels, the plasma 
membrane and endoplasmic reticulum Ca2+-ATPase 
pumps and other. We investigated Ca2+, Mg2+-ATPase 
activity of lymphocyte in 32 patients with diabetes and 
erectile dysfunction, and 10 healthy controls. The experi-
ments performed on treating lymphocytes suspension 
with saponin. It is proven that Ca2+, Mg2+-ATPase activ-
ity of lymphocytes constitutes 1.6±0.2 in health men (con-
trol group) and significant decreasing to 0.42±0.1 mM Рі 
(min mg of protein)–1 in case men with diabetes of type 2 
and erectile dysfunction. Na+,K+-ATPase activity consti-
tuted 7.0 ±0.7 in control group and was decreased down 
to 3.5±0.2 mM Рі (min mg of protein)–1 in case patients 
with diabetes and erectile dysfunction. The obtained re-
sults correlated with other characteristics our patients 
(hypercholestyrenemia, arterial hypertension, diabetic 
angiopathia, by indexes coronal blood stream). Our study 
suggests that a diabetes with erectile dysfunction is very 
strong associated with Ca2+, Mg2+- and Na+,K+-ATPase 
activities. 

P1.27

Identification of a cold receptor in rat prostate

Kondratskyi A.1,2, Sotkis G.2, Kondratska 
K.2, Lyubanova O.2, Shuba Y.2,3

1Teaching and Research Physical Engineering Center, NAS 
of Ukraine, 2International Center of Molecular Physiology, 
NAS of Ukraine, 3Bogomoletz Institute of Physiology, NAS of 
Ukraine

The member of Transient Receptor Potential (TRP) chan-
nel family, TRPM8, has been shown to function as a cold 
receptor in sensory neurons. Interesting, that aside from 
sensory neurons TRPM8 channel is also abundantly ex-
pressed in prostate — the tissue, which is not subjected 
to any significant temperature variations. Whereas there 
are many evidences suggesting the expression and func-
tions of TRPM8 in cancerous human prostate, little is 
known about this channel in the normal rat prostate. 
Here we identified a cold- and menthol-activated cur-
rent in rat prostate epithelial cells on functional level. 
We showed that sudden decrease of the bath tempera-
ture from 33oC to 21oC elicited a rapidly developing, 
outwardly rectifying membrane current in freshly iso-
lated rat prostate epithelial cells. Application of chemi-
cal analog of cooling, menthol (100 μM), evoked similar 
responses at room temperature. Both cooling- and men-
thol-activated currents could be inhibited by heating. 
Also we have found that cold- and menthol-activated 
currents are present only in luminal secretory epithe-
lial cells of the rat prostate, whereas basal epithelial 
cells were not responsive. Our results are the first ones 
demonstrating functional existence cold/menthol-sensi-
tive TRPM8 channel in the plasma membrane of normal 
prostate epithelial cells and its restriction to the luminal 
secretory cell phenotype. 

P1.28

Activation of m-cholinoreceptors of 
submandibular acinar cells is associated with 
calcium release via InsP3-sensitive ion channels, 
whitch results in the stimulated salivation

Kopach Olga, Voitenko Nana, Fedirko Nataliya

Bogomoletz Institute of Physiology, Kiev, Ukraine

Functioning of submandibular gland is under parasym-
pathetic control, mediated by m-cholinoreceptors activa-
tion, which leads to the generation of intracellular mes-
sengers and calcium mobilization. We elucidated the 
mechanisms of m-cholinomimetic saliva stimulation. 
Methods: total cellular calcium content measurement, 
[Ca2+]i and [Ca2+]ER imaging in isolated acinar cells. 
Results: In vivo and in vitro m-cholinoreceptors activa-
tion led to the complex of calcium-dependent changes in 
submandibular gland functioning. In vivo stimulation by 
ACh analogues pilocarpin and carbamylcholine results 
in dramatic rise in the salivation output, saliva amylase 
activity, saliva protein content as well as calcium extru-
sion. In vitro m-cholinoreceptor agonists caused signifi-
cant increase of total calcium content along with [Ca2+]i in 
isolated acinar cells. In calcium-free buffer, Ach-induced 
[Ca2+]i transient was diminished in amplitude and half-
time decay constant; subsequent applications of Ach fur-
ther diminished the its ability to elicit calcium signals. 
For direct evidences about involvement of m-cholinor-
eceptors in calcium release from ER we have performed 
β-escin permeabilization of mag-fura-2/AM loaded cells. 
Thus, Ach stimulation coincides with [Ca2+]ER decrease as 
well as exogenous ІnsP3 (EC50 ІnsP3=1.3±0.21mcM). Such 
[Ca2+]ER decrease is mediated by InsP3-sensitive ER pool, 
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since it was dramatically suppressed by atropine (effect 
was observed both in vitro and in vivo). 
Conclusion: calcium release from ER via ІnsP3-sensitive 
channels is the main mechanism of the saliva stimulation 
underlying m-cholinoreceptors regulation of submandib-
ular cells functioning.
Supported by JDRF and West-Ukr. Grant. 

P1.29

PKD2 expression and autophosphorylation 
in primary normal B lymphocytes and 
diffuse large B cell lymphomas

Kovalevska L., Mikhalap S., Yurchenko 
O., Berdova G., Sidorenko S. 

Kavetsky Institute of Experimental Pathology, Oncology and 
Radiobiology, Kiev, Ukraine

Ser/Thr protein kinase PKD is a novel regulator of signal-
ing via T and B cell antigen receptors and is a potential can-
didate for the mediator of the cross-talk between different 
signaling cascades. Evaluation of PKD2 expression and its 
activity in lymphoid malignancies will help to clarify the 
place of this enzyme in signaling cascades in normal and 
tumor cells. The aim of our work was to find correlations 
between expression of autophosphorylated PKD2 (pPKD2) 
and expression of PKCβ which is an independent predic-
tor for poor prognosis of diffuse large B cell lymphomas 
(DLBCL). PKD2 and PKCβ expression were studied in par-
affin tissues sections of tonsils, reactive lymph nodes and 
tumor samples of DLBCL. The pPKD2 was observed in the 
germinal centers with maximal level in light zones. Major-
ity of lymphocytes in the mantle of lymphoid follicles were 
pPKD2-negative, moreover, in these cells PKD2 were lo-
calized in cytoplasm. At the same time, in germinal center 
cells PKD2 was localized both in nuclei and cytoplasm. All 
studied DLBCL samples demonstrated presence of pPKD2 
in tumor cells, however, according to the level of pPKD2 
and intracellular localization, these lymphomas were sub-
divided in three groups. The first group was characterized 
by low level of pPKD2 localized mainly in the cytoplasm of 
tumor cells, and was PKCβ negative. In the second group 
the moderate level of pPKD2 in the cytoplasm was accom-
panied by low level of PKCβ expression. Third group was 
characterized by high level of pPKD2 expression both in 
the cytoplasm and nuclei, and high level of PKCβ expres-
sion. Thus, our data clearly demonstrate the correlation be-
tween PKCβ expression and PKD2 autophosphorylation 
in DLBCL. Since PKD2 is a downstream target of PKCs in 
B lymphocytes, the high level of PKD2 autophosphoryla-
tion/activation in DLBCL may be a consequence of PKCβ 
overexpression. 

P1.30

The participation of cAMP-dependent protein 
kinase A and protein kinase C in NAE effects

Kovzun Olena, Levchuk Natalia, 
Gula Nagya, Mikosha Alexei

Institute of Endocrinology and Metabolism, Kyiv, Ukraine

N-acylethanolamines (NAE) are the minor lipid com-
ponents of several tissues. NAE manifest a number of 
effects in peripheral cells: changing of hormone secre-
tion, action upon stability of membranes, modifying of 
transmembrane ion transport etc. Taking into consid-
eration that NAE presumably act via specific receptors 
and it seems to be reasonable to study effects of NAE 
upon main cellular messenger systems. We studied of 
the new link of the biological activity of the N-acyleth-
anolamines — of their participation in the regulation 
of the adrenal cortex function. In our previous work 
activation of the cholesterol incorporation into aldos-
terone and corticosterone by rat adrenal slices was 
established in the in vitro investigation. It was found 
that dopamine, which is known as endogenic aldos-
teroidogenesis inhibitor, in the presence of the NAE 
did not inhibit steroidogenesis in adrenocortical cells. 
Analysis of the mechanisms of realization of NAE ef-
fects in human adrenal cortex was carried out in vitro. 
We investigated the concentration of cAMP and cGMP 
in conditionally normal tissues of adrenals from pa-
tients with adrenocortical hyperplasia (Cushing’s syn-
drome), adenoma, aldosteroma and adrenocarcinoma. 
Slices of adrenal cortex were incubated in the presence 
or absence of N-acylethanolamines (1, 10, 100 μM) 2 h. 
cAMP and cGMP concentration was measured with a 
Amersham radioimmunoassay kits TRK-432 and TRK-
500, respectively. N-acylethanolamines treatment at 
highest concentration resulted in a 2.3-fold decrease 
of cyclic AMP level in adrenal cortex. cGMP level is 
not changed on these conditions. Activity of cAMP-
dependent protein kinase A significantly decreased in 
cytosol fraction, protein kinase C activity enhanced in 
membrane fraction of adrenocorticocytes after NAE 
treatment. The obtained results suggest a possible role 
of cAMP, protein kinases A and C in mediating of N-
acylethanolamines regulatory signal in human adrenal 
cortex. 

P1.31

Pathways of melanin cytoprotective 
action on gastric mucosa

Kukharskyy Vitaliy, Chyizhanska Natalia, 
Gurlenko Tetiana, Beregova Tetiana

National Taras Shevchenko University of Kyiv, Kiev, Ukraine

It is well known that melanin, as well as many oth-
ers natural polyphenols, protect gastric mucosa (GM) 
from injuries evoked by stress, serotonine, aspirine, 
etc. However, the exact mechanisms responsible for 
this phenomenon are still poorly understood. The aim 
of the present study was to investigate the mechanism 
of cytoprotective action of melanin. Therefore, we esti-
mate the effect of melanin on the expression of consti-
tutive NO synthase (eNOS) in GM and NO level in the 
blood, as well as the role of Peroxisome-Proliferator-
Activated Receptor γ (PPARγ) in melanin cytoprotec-
tion. The investigation was carried out on white rats, 
males. The damages of GM are induced by combina-
tion of cold (for 2 h) and immobilization stress (for 24 
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h). Melanin was obtained from Nadsoniella nigra var. 
h1. (Ukrainian Antarctic station by academic Vernad-
skyiy). Next series of rats were used: 1) control group 
without exposure to stress; 2) stress applied alone; 3) 
rats exposed to stress and pretreated with melanin (5 
mg/kg i.g.); 4) rats exposed to stress and pretreated 
with melanin in combination with inhibitor of PPARγ 
GW9662 (1 mg/kg i.p.); 5) rats exposed to stress and 
pretreated with GW9662 alone. Gastric ulcers, erosions 
and haemorrhages were counted and level of NO in 
blood was measured by Griess reagent. Expression of 
eNOS was detected by immunoblotting. It was shown, 
that melanin markedly protected GM from injuries 
evoked by stress. Stress did not influence on the level 
of NO in the blood but melanin enhanced it by 112% 
and increased the level of eNOS by 47% in GM. Inhibi-
tor GW9662 given alone did not influence on stress-in-
duced injuries in GM. The protective effect of melanin 
was markedly attenuated by the selective PPARγ in-
hibitor. It was concluded that potent gastroprotective 
activity of melanin against stress-induced lesions, like 
some other polyphenols, is mediated through PPARγ 
and involves the increase in eNOS expression and NO 
generation. 

P1.32

Mutation in genes FSHR, INHα1 and 
FMR1 encoding proteins involved in 
preamture ovarian failure (POF)

Livshits Ganna1,2, Bychkova 
Anna2, Livshyts Lydmila1,2

1Institute of Molecular Biology and Genetics (National 
Academy of Sciences of Ukraine); 2Clinic Isida, Kyiv, Ukraine

Premature ovarian failure (POF) is a secondary gona-
dotrophic amenorrhoea affecting 1–3% of females. FSH 
(follicle stimulation hormone) and its receptor (FSHR) 
play a major role in the development of follicles and 
regulation of steriogenesis in the ovary. Mutations in 
the FSHR might theoretically lead to an impaired sig-
nal transduction and to diminished ovarian reserve. 
Genes encoding the three inhibin subunits can be pro-
posed as candidates for POF due to its role in the nega-
tive feedback control of FSH. POF was first noted as an 
unexpected phenotype among heterozygous carriers of 
FMR1 gene premutation. It was shown that the FMR1 
gene is expressed in oocytes encodes an RNA-binding 
protein involved in translation and can serves a special 
function during germ cell proliferation. We analyzed 
the association of Asn680Ser transition in FSHR, Ala-
257Thr transition in INHα1 and CGG-repeats in 5’UTR 
region of FMR1 gene with POF and individual suscep-
tibility to exogenocal GT. The frequency of INHa1 Ala-
257Thr transition (7.8%) and mutant FSHR genotype 
Ser680Ser (23%) in women with clinical POF diagno-
sis (n=77) was higher (4.4% and 16%) than in control 
(n=183). The high risk alleles of FMR1 gene (> 40 CGG-
repeats) were revealed in 3.9% of POF patients. 2.6% of 
patients had Ala257Thr transition and high risk alleles 
of FMR1 gene. Such genotype not is observed in con-

trol group. The GT daily dosage increase in the second 
stimulation cycle was observed in oocyte donors with 
FMR1 high risk alleles at. The quantity of oocytes after 
stimulation were significantly lower in Ala257Thr tran-
sition carriers versus women without Ala257Thr tran-
sition. The frequency of Ser680Ser FSHR (32%) mutant 
genotype was statistically higher (16%) in group ‘poor 
responders’ (n=28) than do normal-ovulatory controls 
(n=122). Our data demonstrated that investigated mu-
tation in genes encoding FSHR, INHa1 and FMR1 pro-
teins involved in POF-pathogenesis and altered ovar-
ian sensitivity to exogenous FSH. 

P1.33

The role of the third intracellular loop of 
dopamine D2 receptor and C terminus 
of dopamine D1 receptor in the receptor 
homo and heterodimerization

Lukasiewicz Sylwia1, Polit Agnieszka1, 
Faron-Gorecka Agata2, Kedracka-Krok 
Sylwia1, Dziedzicka-Wasylewska Marta1,2

1Jagiellonian University, Krakow, Poland; 2Insitute of 
Pharmacology, Polish Academy of Sciences, Krakow, Poland

Dopamine D2 receptor (D2R) has been show to form 
homodimers as well as heterodimers with dopamine 
D1 receptor (D1R) however the precise role of specific 
regions of receptor(s) molecule has not been elucidated 
so far. In the present study we investigated the influence 
of electrostatic interactions between an epitope from the 
third intracellular loop (ic3) of dopamine D2 receptor, 
containing adjacent arginine residues (217RRRRKR222) 
and an acidic epitope from the carboxyl terminus of 
dopamine D1 receptor (404EE405). Three genetic vari-
ants of D2R were used: D2R1 (217AARRKR222), D2R2 
(217AAAAKR222) and D2R3 (217AAAAAA222), as 
well as one variant of D1R, D1RMUT, (404AA405). The 
receptor proteins were tagged with fluorescent pro-
teins, cyan (CFP, fluorescence donor) and yellow (YFP, 
fluorescence acceptor) and expressed in the HEK 293 
cells. Radioligand binding studies revealed no differ-
ence in the binding parameters for these genetic vari-
ants vs. wild type of dopamine receptors (except for 
D2R3). The respective pairs of dopamine receptors and 
their genetic variants were then the subject of analysis 
with the use of fluorescence resonance energy trans-
fer (FRET), the technique which allows estimating the 
degree of receptor physical interaction. The mutations 
introduced in the ic3 of D2R and in the carboxyl termi-
nus of D1R did not affect the homodimerization of the 
receptors. However, the Arg residues in the ic3 of D2R 
are responsible for interaction of D2R with D1R the 
physical contact of these two receptors was significant-
ly decreased in a manner dependent on the number of 
Arg still present in the ic3 of D2R. The lowest transfer 
efficiency value was observed for the D1RMUT-D2R3 
(similarly to the value observed for D1RMUT-D2R), 
and it indicates that the ic3 of D2R and the C-terminus 
of D1R are important for D1R-D2R heterodimeriza-
tion. 
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Effect of mechano growth factor on protein 
profile of cultured human myoblasts

Makarov Andrey1, Kovalyov Leonid1, Lisitskaya 
Ksenia1, Toropygin Ilya2, Shishkin Sergey1 
1Bakh Institute of Biochemistry, Russian Academy of Sciences; 
2Institute of Biomedical Chemistry, Russian Academy of 
Medical Sciences, Russia

Mechano growth factor (MGF) participates in regulation of 
the processes of regeneration and hypertrophy of skeletal 
muscle. MGF considerably stimulates proliferation of skel-
etal muscle satellite cells, as well as of myoblasts (cultured 
satellite cells). Thus investigating of the molecular mecha-
nisms involved in realization of this effect is of interest. 
Human myoblasts were cultured in the F-12 media con-
taining sodium pyruvate, gentamicin and fetal calf serum 
(FCS). The cells were incubated in the media containing 
3% FCS and 2.5 mg/L MGF for 3 days because it was ear-
lier shown that MGF is capable to stimulate proliferation 
of human myoblasts in the range of concentration 0.5–5.0 
mg/L. The cells in control samples were cultured in the 
absence of MGF. Using two-dimentional electrophoresis, 
it was shown that effect of MGF results in increasing of 
quantity of the protein with molecular weight 38.0 kDa 
and isoelectric point 4.90. Interestingly, in myoblasts un-
dergoing myogenic differentiation induced by incubation 
in differentiation media (containing 2% of horse serum) 
quantity of this protein is decreasing. It is necessary to 
note, that sequences of 11 peptides revealed by MALDI-
TOF mass — spectrometry of this protein covers the se-
quences of vimentin as well as of the unknown protein 
product (GI:16552261 in NCBI database), but not their first 
92 amino acids. We believe that the found protein is my-
oblast-specific small isoform of vimentin as it was not ear-
lier found in other tissues and its experimental molecular 
weight corresponds to that of vimentin without the first 
92 amino acids. So far as quantity of this protein in human 
myoblasts is increasing after stimulation of proliferation 
and reducing after induction of differentiation we consider 
this protein as the marker of proliferation and myogenic 
differentiation of human myoblasts. 

P1.35

Ivermectin is as modulator of the activity 
of the Na, K-ATPase of loach embryo’s 
during early embryogenesis

Mandzynets S.M., Tselevych M.V., 
Yanovich D.V., Sanagurski D.I. 

Ivan Franko National University, Lviv, Ukraine

The avermectins are a class of polycyclic lactones from 
Streptomyces avermitilis, which are extremely active against 
a broad spectrum of nematodes and arthropods (whereas 
their toxicity to mammals is relatively low. Experiments on 
model organisms strongly suggest that at therapeutic lev-
els, ivermectin (IVM) activates glutamate-gated chloride 

channels in the nerves and muscles of the parasite, lead-
ing to membrane hyperpolarization and muscle paralysis. 
Several other ligand-gated ion channels are activated and/
or modulated by IVM. These include a crayfish multiag-
onist-gated chloride-selective channel; GABA A receptors 
from nematode, chick, mouse, rat and human; nicotinic 
receptors from chick and human, human glycine recep-
tor, the histamine receptor from fly and the P2X 4 recep-
tor channel from rat. However, there may be other sites of 
action at which ivermectin affects target organisms. Shu 
et al. should be demonstrated that such site is Na,K-AT-
Pase. The inhibition transport ions across the membrane 
through Na, K and Mg pumps will have a great physi-
ological and biological effect on the worms. Considering 
that membrane-associated ATPases participate in a variety 
of cellular functions, this study investigated the concentra-
tion of ivermectin that can have an inhibitory effect on the 
activities of ATPases in loach embryo as cell model non-
target organisms. We suggest that is possible mechanism 
which ivermectin affect on vertebrate organisms and ex-
plain adverse reaction ivermectin in fish, human and other 
species. We studied effect of ivermectin (0.01–100 mg/l) on 
activities of ATPases in loach embryo during early embryo-
genesis. Na,K-ATPase activity was different on stages from 
2 blastomers to X division of blastomers and was 11, 61 and 
15.83 μmol/ mg protein/h, respectively. At 1 mg/l on stages 
2 blastomers and X division of blastomers, ivermectin had 
inhibitory effects of 73.12 and 64.72% on Na,K-ATPase ac-
tivities, respectively. 

P1.36

Identification and characterisation of the 
expression of, other than TACE, TNF-secretases

Mężyk-Kopeć Renata, Mak Paweł, Bereta Joanna

Jagiellonian University, Krakow, Poland

TNF is a major proinflammatory cytokine with broad 
immune effects. This pleiotropic cytokine is expressed 
as a transmembrane protein that is converted to a solu-
ble molecule. Both soluble and transmembrane forms 
of TNF are biologically active but the overall biological 
consequence of action of the two forms are not always 
identical. TACE (tumor necrosis factor-α converting en-
zyme), also known as ADAM17, is a main secretase re-
sponsible for both constitutive and stimulated shedding 
of TNF. Other enzymes including ADAM10, ADAM19, 
MMP7 or MTMMP4 were also shown to have an abil-
ity to release TNF although their activity is significantly 
much lower than that of TACE. However, the involve-
ment of ADAM10 in this process was questioned by 
some researchers. We observed that TACE-knockout cells 
(TACE–/–) stably transfected with TNF efficiently release 
TNF to culture medium and thus we decided to identify 
the enzyme responsible for this activity. Our experiments 
showed that: (i) TNF that is released from TACE–/– cells 
is biologically active; (ii) phenanthroline, the inhibitor of 
metalloproteases, prevents TNF shedding from TACE–/– 
cells; (iii) the enzyme responsible for TNF shedding is a 
membrane protein rather than a soluble one. The amino 
acid sequencing of the soluble form of TNF released from 
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TACE–/– cells indicated that valine is the N-terminal ami-
no acid of the molecule. Altogether, the data suggest that 
ADAM10 plays a role of TNF secretase in TACE–/– cells. 
We have also compared the level of TNF shedding from 
TACE–/– and from TACE–/– cells stably transfected with 
TACE. We found that the constitutive shedding was only 
slightly changed whereas PMA-stimulated TNF release 
was significantly increased in the TACE-expressing cells. 
The data confirmed that ADAM10 may be involved in 
constitutive shedding of TNF. To verify this hypothesis 
we analyze TNF shedding in the cells with silenced ex-
pression of ADAM10 by specific siRNA. 

P1.37

The regulation of adrenocortical function by 
estradiol. Intracellular signal transduction 
pathways of estradiol in adrenocorticocytes

Mikosha A.S., Kovzun O.I., Grinchenko E.N. 

Institute of Endocrinology & Metabolism, Kyiv, Ukraine

In this work the regulatory effects of estradiol on signal 
transduction pathways and the function of adrenal gland 
cortex were studied. Estradiol addition to incubation me-
dium produced significant dose-dependent increase of 11-
hydroxycorticosteroids secretion. 17β-estradiol treatment 
(0.1–100 μM) of human adrenocortical slices resulted in 
a 7-fold increase of cyclic AMP level. Activity of protein 
kinase A and protein kinase C significantly increased in 
membrane fraction of adrenocortical cells after incuba-
tion with 17β-estradiol. Estradiol effects was carried out 
in vivo at intact and orchiectomized male rats. The plasma 
level of 11-hydroxycorticosteroids, activity of protein ki-
nase A and C significantly increased in membrane and 
cytosol fraction of adrenocorticocytes after estradiol ben-
zoate treatment (25 and 50 microgram/100 g, 3 days). Our 
results suggest that cAMP-dependent protein kinase A 
and protein kinase C are mediates estradiol signals in hu-
man adrenal cortex. Production of 11-hydroxycorticoster-
oids and biosynthesis of DNA assessed by incorporation 
of the labelled thymidine increase as result of in vitro in-
cubation with estradiol (final concentration 0.0001–1 μM) 
to the cultivated adrenal cells. The evidence for direct ac-
tion of hormone on adrenocorticocytes is shown. We have 
obtained some data which suggest that proliferative ef-
fect of estradiol in vivo may be mediated at least in part by 
prolactin. Specific binding of 3-[125I]iodotyrosyl[23])ACTH
(1–39) by adrenocortical microsomal fraction decreased 
sharply in consequence of ovariectomy (8 weeks after op-
eration) and increased considerably after 3-day replace-
ment therapy with estradiol (25 microgram/100 g). Thus, 
regulatory interrelations ovaries-adrenal cortex can be 
more complicated than it was believed till now. 

P1.38

Structural and functional 
peculiarities of Bcr PH domain

Miroshnychenko Daria, Telegeev 
Gennady, Maliuta Stanislav

Institute of Molecular Biology and Genetics NAS of Ukraine, 
Kyiv, Ukraine

bcr is a partner of abl in reciprocal translocation that leads to 
Philadelphia (Ph) chromosome formation. Bcr-Abl protein 
is a molecular marker of chronic myelogenous leukemia 
(CML). Depending on the breakpoints in bcr three different 
size forms of Bcr-Abl exist. In 95% of patients with CML bcr 
is truncated within major breakpoint cluster region (M-bcr). 
In 70% of patients with acute lymphoblastic leukemia (ALL) 
the breakpoint occurs in minor breakpoint cluster region 
(m-bcr). In the focus of our research is PH (pleckstrin ho-
mology) domain of Bcr protein which alone with DH (Dbl 
homology) domain is located between M-bcr and m-bcr. In 
the present work, we analyzed PH structure and investi-
gated the specificity of Bcr PH domain in binding phosph-
oinositides in vitro . The PH fragment of bcr was cloned into 
bacterial expression vector. Purified PH protein was used to 
measure CD spectra and to perform phospholipid binding 
assay. To determine secondary structure fractions of the PH 
protein CD spectra were collected in the wavelength range 
200–240 nm at 30oC. The analysis of the spectra reveals 5% of 
α-helix, 47% of β-strands and 48% of non-regular structure. 
The results correlate to literature data for PH domains of 
known structure and suggest that recombinant PH protein 
has native conformation. PH domains can be divided into 
two groups according to their lipid binding abilities: those 
that participate in strong interactions and PH domains that 
promiscuously bind lipids. Our results show that purified 
Bcr PH domain strongly binds to PtdIns(3)P, PtdIns(4)P, 
PtdIns(5)P in a lipid dot-blot assay. This is an unusual lipid 
set as compared to other members of PH family. PH domains 
have been identified in proteins involved in membrane traf-
ficking. Different PIPs are concentrated in different parts of 
central vesicular pathway. PtdIns(4)P predominate on Golgi, 
PtsIns(3)P is the major PIP on early endosomes and the fact 
that Bcr PH domain binds to both of them should be inves-
tigated in more detail.
This work was partially supported by FEBS collaborative experi-
mental fellowship. 
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Identification of a novel CoA synthase isoform

Nemazanyy Ivan, Breus Oksana, Filonenko Valeriy

Institute of Molecular Biology and Genetics, Kyiv, Ukraine

CoA synthase is a bifunctional enzyme which mediates the 
final stages of CoA biosynthesis. CoA and its derivatives 
are important players in cellular metabolism and signal 
transduction. In previous studies, we have reported mo-
lecular cloning, biochemical characterization, and subcel-
lular localization of CoA synthase (CoASy). We described 
the existence of a novel CoA synthase isoform, which is the 
product of alternative splicing and possesses a 29aa exten-
sion at the N-terminus. We termed it CoASy β and origi-
nally identified CoA synthase, CoASy α. The transcript 
specific for CoASy β was identified by electronic screening 
and by RT-PCR analysis of various rat tissues. The exist-
ence of this novel isoform was further confirmed by immu-
noblot analysis with antibodies directed to the N-terminal 
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peptide of CoASy β. In contrast to CoASy α, which shows 
ubiquitous expression, CoASy β is primarily expressed in 
the brain. Using confocal microscopy, we demonstrated 
that both isoforms are localized on mitochondria. The 
N-terminal extension does not affect the activity of CoA 
synthase, but possesses a proline-rich sequence which can 
bring the enzyme into complexes with signalling proteins 
containing SH3 or WW domains. 

P1.40

Functional analysis of the juvenile hormone 
binding protein (JHBP) core promoter

Niewiadomska-Cimicka Anna1, Andruszewska 
Grażyna1, Sok Agnieszka1, Schmidt Marcin2, 
Ożyhar Andrzej1, Kochman Marian1 
1Wrocław University of Technology, Wroclaw, Poland; 
2Agricultural University of Poznań, Poznan, Poland

There are two major hormones in the life cycle of in-
sects, 20-hydroxyecdysone (20E) and juvenile hormone 
(JH), responsible for the regulation of development 
and reproduction. The juvenile hormone binding pro-
tein is the first important element in the long chain of 
directional transport of JH from the site of its synthe-
sis to the target tissues. Up until now, the jhbp gene 
structure has only been described for M. sexta and G. 
mellonella. The regulatory mechanism which controls 
jhbp expression has not yet been described. Computa-
tional analysis of jhbp core promoter region revealed 
the presence of a putative TATA box, an initiator (Inr), 
a downstream promoter element (DPE) at the position 
–29 to –24, +14 to +19, +38 to +42 from the transcription 
start point respectively. In this report we present the 
functional studies of jhbp core promoter from G. mel-
lonella. To test the functionality of the core elements, 
jhbp promoter region from –39 to + 51, containing puta-
tive regulatory elements and their mutational variants, 
was cloned into pGL3-Basic firefly luciferase reporter 
vector. Constructs were assayed for transcriptional ac-
tivity in the High Five cell line. We have found that this 
region is responsible for high transcriptional activity 
of jhbp gene. Mutational tests in vivo have shown that 
TATA box and Inr elements are necessary for maintain-
ing of basal transcription level. We demonstrate that 
DPE mutation does not influence a basal transcription 
level and that this element is not functional as a core 
element. From the above data it is concluded that the 
jhbp core promoter is TATA- and Inr-driven.
This work was supported by the State Committee for Scientific 
Research (2PO4A04430).

P1.41

Interaction between adapter proteins 
Ruk/CIN85 and Itsn1: new link connects 
RTK signalling and endocytosis

Nikolaienko Oleksii1, Morderer Dmytro1, 
Tsyba Lyudmyla1, Skrypkina Inessa1, Fedyshyn 
Yaroslav2, Drobot Lyudmyla2, Rynditch Alla1

1Institute of Molecular Biology and Genetics, Kyiv, Ukraine; 
2Institute of Cell Biology, Lviv, Ukraine

The regulator of ubiquitous kinase (Ruk) protein, also 
known as CIN85 or SETA, is an adapter protein be-
longing to the CD2AP/CMS family. It consists of three 
SH3 domains, a proline-rich region and a carboxyl-
terminal coiled-coil domain. Ruk/CIN85 was found 
in complexes with many signaling proteins, includ-
ing phosphoinositol (PtdIns) 3-kinase, Cbl and Crk. 
Ruk/CIN85 also associates with accessory endocytic 
proteins, components of the actin cytoskeleton as 
well as other adapter proteins involved in receptor 
tyrosine kinase (RTK) signaling. These interactions 
enable Ruk/CIN85 to function within a network of 
signaling pathways that coordinate critical steps in-
volved in downregulation and degradation of RTKs. 
We demonstrated that Ruk specifically interacts with 
adapter protein intersectin 1 (Itsn1), implicated in 
the regulation of RTK signaling, receptor endocytosis 
and cytoskeletal rearrangements. Furthermore, using 
pull-down assays we identified binding sites for Itsn1 
SH3 domains. It is interesting that intersectin 1 was 
recently shown to bind major Ruk partner — c-Cbl. 
Together these data illustrate the existence of compi-
cated links between RTK signaling and receptor-me-
diated endocytosis. 

P1.42

Analysis of conformation differences of the 
normal and oncogenic isoforms of eEF1A1

Novosylna O.1, Kanibolotsky D.1, Serdyuk I.2, 
Timchenko A.2, Tiktopulo E.2, Negrutskii B.1

1Institute of Molecular Biology and Genetics, Kyiv, Ukraine; 
2Institute of Protein Research, Pushchino, Russia

Translation elongation factor eEF1A is a multifunction-
al protein which participates in elongation phase of 
protein biosynthesis. The expression of its isoforms is 
tissue specific. eEF1A1 is expressed in all tissues except 
muscles and neurons where eEF1A2 replaces eEF1A1. 
Recently it has been shown that the eEF1A2 appear-
ance in non specific tissues is coupled with induction 
of carcinogenesis. eEF1A2 and eEF1A1 are 97% homo-
logical proteins, and how eEF1A2 expression causes 
cancerogenisis remains unknown. We have assumed 
that even insignificant amino acid substitutions in the 
eEF1A2 primary sequence can influence the conforma-
tion of the protein. To test the prediction, we conduct-
ed comparative analysis of molecular dynamics of the 
isoforms in silico. In addition, we compared the con-
formations of the eEF1A1 and eEF1A2 molecules us-
ing differential scanning calorimetry and CD spectros-
copy. The heat effect differs considerably for the two 
proteins. Whereas for eEF1A1 δHcal=580.0 kJ/mol, for 
eEF1A2 δHcal=909.4 kJ/mol. This is an essential differ-
ence for the two highly homologous proteins. Also, the 
different value of temperature transition has been ob-
served. For eEF1A1 δТ=10.3 while for eEF1A2 δТ=7.7. 
These data mean that the two isoforms have different 
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spatial configuration. These observations led us to as-
sess the retention of secondary structures of the two 
proteins by comparing their circular dichroism (CD) 
spectra. The increase in the CD signal for the eEF1A2 
at the left side of the absorption spectrum is consistent 
with a slight loss in α-helicity. Thus, molecular dynamic 
simulation and physical measurements confirm differ-
ence in spatial structure of the isoforms. The difference 
observed leads to differential way of the interaction of 
the isoforms with various signalling molecules such as 
calmodulin. 

P1.43

Searching of nuclear localization signal 
sequences within N-terminal region and 
C-terminal extension of DNA-binding 
domain of ecdysteroid receptor

Orłowski Marek1, Greb-Markiewicz 
Beata1, Gwoźdź Tomasz1, Dutko-
Gwoźdź Joanna1, Kowalska Agnieszka1, 
Dobrucki Jurek2, Ożyhar Andrzej1 
1Department of Biochemistry, Faculty of Chemistry, Wrocław 
University of Technology, Wrocław, Poland; 2Division of 
Cell Biophysics, Faculty of Biochemistry, Biophysics and 
Biotechnology, Jagiellonian University, Krakow, Poland

Ecdysteroids are an important class of steroid hor-
mones that regulate development, reproduction and 
other essential biological processes in insects and oth-
er arthropods. The functional receptor for ecdyster-
oids is a transcription factor comprised of two nuclear 
receptors, the 20-hydroxyecdysone (20E) receptor 
(EcR) and the Ultraspiracle protein (Usp). EcR and its 
hormones/ligands are attractive targets for develop-
ment of gene switches in humans and in agricultural 
insect control. From our previous investigation it is 
known that EcR and Usp from D. melanogaster exhibit 
differential distribution of molecular determinants 
directing subcellular trafficking. Our preliminary 
published study showed that nuclear export signals 
(NESs) are localized within EcR ligand binding do-
main and suggested that N-terminal region (A/B) 
has the significant impact for distribution of all EcR 
isoforms. The C-terminal extension (CTE), a part of 
DNA-binding domain (DBD) consisting of T-box and 
adjacent helix (A-box), is a characteristic structural 
element, which mediates for a particular receptor its 
dimerization on asymmetric DNA sequences. Accord-
ing to data obtained recently, to expand the knowl-
edge and to find out the sequence of nuclear locali-
zation signals (NLSs) within N-terminal region and 
DBD CTE of EcR, series of deletion mutants tagged 
to yellow fluorescent protein (YFP) were prepared 
and examined in mammalian cells: HeLa, COS-7 and 
CHO-K1. The new data revealed the presence of an 
additional NLS in C-terminus of N-terminal region of 
EcR, close to the DBD-core. The CTE A-box harbors 
probably a part of complex NLS spreading within the 
DBD. 

P1.44

The no-dependent neuroprotective effect 
of ecdysterone in pentylenetetrazol-
induced epilepsy in rat

Palyvoda X.1,2, Korkach Yu.2, 
Kotsuruba A.2, Velichko O.3,1 
1Taras Shevchenko Kyiv National University, 2O. V. Palladin 
Institute of Biochemistry ; 3A. P. Romadanov Institute of 
Neurosurgery , Ukraine

It is known that C27-hormone ecdysterone, the natural 
analog of calcitriol (1α-25-dihydroxyvitamin D3), in preg-
enomic period of its action in rat brain cells can raise Ca2+ 

concentration ([Ca2+]i) and proteinkinase PKB/Akt activ-
ity triggerd by phosphatidylinositol (IP3 and DAG gener-
ation) and sphingomyelin (sphingosine-1-phosphate gen-
eration) signal cascades. Ecdysterone induses synthesis 
of calbindin D28K protein (CaBP) in the genomic phase of 
action. CaBP has the Ca2+ -and H+-sensor properties, is the 
intracellular story of nitric oxide (NO) in it nitrosilated 
form and can inhibite mitochondrial MPT pore transition. 
The NO roles in epileptogenesis is not yet determined, 
in spite of increased de novo NO synthesis in the brain 
cells both by Ca2+-dependent and Ca2+-independent path-
ways after pentylenetetrazol (PTZ) administration (PTZ 
is GABA(A)-receptor antagonist and epileptic seisures 
inducer). Ecdysterone additionally raised NO synthesis 
both by de novo (nNOS activation) and by salvage (nitro-
sothioles decomposition) pathways. Our data suggest that 
ecdysterone can protect PTZ induced impairment of Ca2+ 

-accumulating capacity of mitochondria inevitably leads 
to the rise in cytosolic Ca2+-above physiological level and 
cell damage. Thus ecdysterone exert its neuroprotective 
effect by both nNOS activation and CaBP induction re-
sult in mithochondrial MPT transition down regulation 
in cortex and hippocampal cells of rat brain. 

P1.45

Identification of novel complex 
between S6K1 and Roc1

Panasyuk Ganna, Filonenko Valeriy

Institute of Molecular Biology and Gentics, Kyiv, Ukraine

Signaling via PI3K and mTOR pathways mediate the activa-
tion of S6K in response to various mitogenic stimuli. Ribos-
omal S6 kinases (S6Ks) are principal players in the regulation 
of cell growth and energy metabolism via phosphoinositide 
3-kinases (PI3K) and the mammalian target of rapamycin 
(mTOR) signaling pathways. The yeast two-hybrid screen 
was used to isolate binding partners towards S6K1. As a re-
sult 2 clones corresponding to Roc1 (Rbx1) were identified. 
The eukaryotic protein degradation pathway involves the 
ubiquitin (Ub) modification of substrates targeted for degra-
dation by the 26S proteasome. The addition of Ub, a process 
called ubiquitination, is mediated by enzymes including the 
E3 Ub ligases which transfer the Ub to targeted substrates. 
Roc1 is a part of the SCF (SkpCullinF-box) E3 ligase complex 
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together with Skp1, Cul1/Cdc53 and an F-box protein. The 
specificity of Roc1/S6K1 interaction was confirmed in yeast 
cells in maiting assay. Furthermore, direct binding of Roc1 
and S6K1 was shown in a pull-down assay and by co-im-
munoprecipitation of transienly expressed proteins. In ad-
dition, we found that S6K1 is ubiqitinated in cells and its 
ubiquitination is partly dependent on Roc1 expression. The 
physiological relevance of the identified interaction is cur-
rently under investigation. 

P1.46

Participation of thiamine 
pyrophosphokinase in the realization 
of neurotropic function of thiamine

Pylypchuk Svitlana, Protasova 
Zoya, Parkhomenko Yuliya

O. V. Palladin Institute of Biochemistry of NAS of Ukraine, 
Kiev, Ukraine

The interaction of thiamine with the plasma membrane of 
nerve terminals and regulatory action of thiamine phos-
phates on acethylcholine biosynthesis from pyruvate has 
been established as important link of the thiamine spe-
cific function realisation in neurone. The positive correla-
tion between pyruvate dehydrogenase complex activity 
and acetylcholine production from labelled pyruvate was 
found, when synaptosomes were incubated in vitro with 
increasing thiamine concentration. Similar effects of both 
thiamine and its antagonist — oxythiamine — on the ace-
tylcholine synthesis in synaptosomes, isolated from nor-
mal and thiamine-deficient rats point to noncoenzymic 
mechanism of the thiamine action. Possible mechanisms of 
thiamine effects within synaptic endings were investigated 
by using of derivatives, which contained some fragments 
of thiamine molecule and were comparable with thiamine 
in relation to their interaction with synaptic membranes: 
thiamine analogue without hydroxiethyl- radical and two 
thiazollium salts with hydrophobic group (decyloxicar-
bonyl) in the 3-d position, are distinguished by the pres-
ence or absence of hydroxiethyl-radical. The influence of 
these thiamine derivatives on the acetylcholine synthesis 
in synaptosomes and on the of thiamine pyrophosphoki-
nase (ThPK) activity, which is responsible for the thiamine 
pyrophosphate (ThPP) formation, was studied. It was 
shown, that only thiazolium salt with hydrophobic group 
and with hydroxiethyl- radical inhibited the synthesis of 
ThPP by thiamine pyrophosphokinase (ThPK) and essen-
tially reduced the acetylcholine production from labelled 
pyruvate. The similarity of the action of thiamine and its 
investigated derivatives on the formation of ThPP and the 
synthesis of acetylcholine from pyruvate proves the key 
role of TPK in thiamine turnover in the nervous cells. 

P1.47

The influence of 17β-estradiol on angiotensin 
II induced changes in protein tyrosine kinases 
activity in human prostate cancer cell line DU-145

Rebas Elzbieta1, Lachowicz Agnieszka2 

1Department of Molecular Neurochemistry, 2Department of 
Comparative Endocrinology, Medical University of Lodz, 
Lodz, Poland

Prostate cancer is one of the most malignant diseases 
among men over 50 years of age in most of the West-
ern countries. Angiotensin II (AngII), the main peptide 
of renin-angiotensin system, has far wider significance 
than suggested by a central factor associated with hy-
pertension and electrolytic balance. It is reported that 
angiotensin II (AngII) affects prostate cancer and stromal 
cell proliferation. Tyrosine kinases inhibitors have been 
recently developed as molecular-targeted drugs for pros-
tate cancer. The aim of present study was to examine the 
effect of 17β-estradiol on angiotensin II-induced changes 
in tyrosine kinase activity in androgen-independent hu-
man prostate cancer line DU-145. We used the 5 days 
old cultures as a source of tested enzymes, γ32P-ATP as 
a donor of phosphate during phosphorylation reaction 
and the synthetic peptide — polyGlu, Tyr (4:1) as the 
substrate. The reaction of phosphorylation was carry 
out in presence of angiotensin II in concentrations from 
10–11–10–9 M and estradiol in concentration 10–5–10–6 M. 
The radioactivity of 32P was counted in scintillation liq-
uid counter. The activity of PTKs was defined as pmoles 
of 32P incorporated into polyGluTyr/mg of protein/min. 
The results showed that estradiol can modify the inhibi-
tory effect of Ang II on PTKs. and that this effect proceeds 
probably in non-genomic way because of very short time 
of effect appearance.
This work was supported by grants No. 502-16-301, 503-686-2, 
059/P05/2004/27.
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Use fluorescent dyes as indicators of 
membrane potential differences in 
adrenaline stimulated rat hepatocytes

Risovanaya Viola1, Kavok Nataliya2, 
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Borovoy Igor2, Malyukin Yrii2 
1V. Danilevsky Institute of Endocrine Pathology Problems 
at AMS of Ukraine; 2Institute For Scintillation Materials 
National Academy of Sciences of Ukraine, Ukraine

Partitioning of cationic lipophilic dye molecules across 
biological membranes is potential-dependent process. 
The application of such probes allows the monitoring 
of membrane potential in individual living cells and cell 
suspensions. Different derivates of carbocyanines can be 
used as multiparametric indicators of cellular status. We 
have employed the cationic cyanine compound DiO2(3) 
for rapid evaluation of metabolic effect of adrenaline 
(10 nM) on isolated hepatocytes and age-peculiari-
ties of cellular response. Hepatocytes isolated from 3-
month old and 10-month old Wistar rats (106 cell/ml) 
stained with 1 μM dye during 5 min and analyzed im-
mediately by fluorometric method. We observed that the 
basal level of fluorescence in hepatocytes loaded with 
DiO2(3) is lower on 30% in cells from older rats. This 
ratio remained during cell incubation and hepatocytes 
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exhibited the stabile level of fluorescence (within 30 min 
of the experiment). In hepatocytes of 3-month old rats 
adrenalin stimulated increasing of the overall intensity 
of the fluorescence signal by 15 min of the experiment 
(128% with respect to control) and its decreasing under 
control value with time. In hepatocytes from older rats 
the time-dependence of hormone-indused response dif-
fered markedly. Gradual enhancing of the cell fluores-
cence was noted from 20 min to 30 min of the experi-
ment, and by that time the increase in fluorescence was 
about 132% with respect to control. We propose that the 
alteration of the fluorescence intensity is connected with 
hyperpolarization effect of adrenalin in hepatocytes. In 
older age the effect may be changed as a consequence 
modification in Na+/K+-pump activity and its regulation 
under adrenaline action. 

P1.49

PKD2 binds adaptor/scaffold protein 
Ruk/CIN85 and phosphorylates it

Rzhepetskyy Yuri1, Sydorenko Switlana2, 
Buchman Vladimir3, Drobot Lyudmyla4 
1Institute of Cell Biology, NAS of Ukraine, Lviv, Ukraine; 
2Kavetsky Institute of Experimental Pathology, Oncology 
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of Biosciences, Cardiff University, UK; Palladin Institute of 
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Available functional data suggest that ruk/cin85 gene 
and encoded SH3-containing adaptor proteins play im-
portant roles in the regulation of homeostasis in nor-
mal cells and thus their biological activity has to be a 
subject of a tight regulation depending on a cellular 
context. It is possible that posttranslational modifica-
tion of Ruk/CIN85 through phosphorylation can me-
diate interconversion between its different conforma-
tional states. Using in vitro kinase assay, we showed 
that in transiently transfected HEK293 cells Rukl 
Glu-tagged associates in vivo with unknown protein 
kinase(s). Stimulation of HEK293 cells with serum or 
insulin leads to significant increase of 32P incorporation 
into Rukl Glu-tagged, in comparison to basal level of 
Rukl phosphorylation purified from starved cells. One 
of the Pro-rich motif-bearing kinases possibly involved 
in Ruk/CIN85 modification may be protein kinase D2 
(PKD2), for which two available phosphorylation sites 
were predicted in adaptor protein sequence by Scan-
site server. We found that GST-fused Ruk SH3B domain 
and to a lesser extent SH3C domain were able to bind 
Flag-tagged PKD2, transiently expressed in HEK293 
cells, in this in vitro assay. The substantial increase of 
binding was detected in anti-Flag immunoprecipitates 
using GST-SH3BC fragment as bait. Co-immunopre-
cipitation of transiently expressed in HEK293 cells Ruk 
and PKD2 was also demonstrated. Using in vitro kinase 
assay and GST-fused fragments of Ruk as substrates we 
showed that PKD2 phosphorylates at least two differ-
ent sites located in the second SH3B domain, and in 
spacer sequence connecting SH3A and SH3B domains 
of Ruk. 

P1.50

Properties of thiamine receptor protein of neural

Sidorova Anastasiia, Yanchiy 
Oksana, Parkhomenko Yuliya
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Thiamine triphosphate (ThTP) is considered as the neu-
roactive form of thiamine and probably could be a part 
of a new signal transduction pathway connected with 
phosphorylation of signal proteins. In our laboratory the 
thiamine-binding protein (ThBP) was isolated from rat 
brain and its localization in synaptic plasma membranes 
has shown. Along with the ability to bind thiamine this 
protein has been found capable to hydrolyze selectively 
its phosphoric esters with the activity higher to ThTP. Ac-
cording to recent conception, a mobile pool of free phos-
phorylated thiamine derivatives is present in nerve termi-
nals and it determined high sensitivity of neural cells to 
thiamine deficiency. We assumed that the ThBP plays an 
important role in the exchange of mobile pool of thiamine 
and its phosphates. Since ThBP is considered as a possible 
significant part in a chain of reactions providing realiza-
tion of the neurotropic thiamine function, further studies 
of its biological activity are necessary to clarify the mech-
anisms of thiamine noncoezyme action in neural cells. Ex-
istence of two subunits in the structure of ThBP has been 
shown by SDS-PAGE. Further study of kinetic proper-
ties of thiamine triphosphatase (ThTPase) reaction of the 
protein was carried out. The experiments with isolated 
ThBP have shown the ability of free thiamine noncom-
petitively to inhibit ThTPase activity. These data suggest 
that thiamine and ThTP interact with different sites on 
ThBP. Kinetic study has shown that Km of ThBP for ThTP 
in ThTPase reaction was about 22 mkM. At the same time 
the value of apparent Km for ThTP for the same activity 
of synaptic membranes was almost twice greater. These 
data indicate that properties of ThBP within plasmatic 
membranes differ from properties of isolated protein. For 
synaptic membranes isolated from rat brain with experi-
mental chronic alcoholism, the value of apparent Km for 
ThTP was similar to that of the purified ThBP. The fur-
ther researches could be directed on study of regulatory 
mechanisms of the ThTPase activity. 

P1.51

Colony-forming and differentiation 
properties of fibroblast-like progenitor 
cells of human fetal liver before and after 
cryopreservation under DMSO protection

Skorobogatova Nataliya, Petrenko Alexandr

Institute for Problems of Cryobiology and Cryomedicine of the 
National Academy of Sciences of Ukraine, Kharkov, Ukraine

Mesenchymal stem cells and their immature offspring are 
of interest of the differentiation properties and as a regen-
erative potential in the organism. Mesenchymal stem cells 
of fetal tissues have a high proliferative and a poor-studied 
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differentiation potential. Nowadays establishment of low 
temperature bank for stem/progenitor cells is important 
for various biomedical investigations. We studied the influ-
ences of DMSO and cryopreservation on colony-forming 
and osteogenic differentiation of fibroblast-like progeni-
tor cells of human fetal liver (HFL) (8–11 weeks gestation). 
The primary cell suspension was obtained by enzymatic 
method. Exposure of HFL cells to DMSO (0.7 M or 1.4 M) 
was carried out during 30 min at 4оС. Primary suspension 
was cryopreserved with using 3-step program including 
initiation of ice-formation. CFU-f assay was performed 
after 14 days of culturing. Induced osteogenic differentia-
tion of the fibroblast-like progenitor cells was investigated 
after culturing for 2.5 weeks in the medium supplemented 
dexamethasone, ascorbic acid, β-glycerol phosphate and 
FBS. Cell morphology and the expression of alkaline phos-
phatase were estimated by cytochemical staining. The fre-
quency of CFU-f in first-trimester liver was 2–3 per 100 000 
seeded viable cells of HFL primary suspension. After cul-
tivation of the fibroblast-like cells in osteogenic medium 
the cells showed characteristics of induced osteogenic dif-
ferentiation. After exposure of the primary cell suspension 
to 0.7 M DMSO solution under above mentioned condi-
tions the increasing of the osteogenic progenitor number 
in the culture was observed. Cryopreservation resulted in 
the CFU-f number reduction. HFL fibroblast-like progeni-
tor cells survived after cryopreservation were capable to 
colony-forming and self-renewing and induced osteogenic 
differentiation in vitro. 

P1.52

Novel isoform of Intersectin 1: increasing 
signal transducers diversity

Skrypkina Inessa1, Dergai Mykola1, 
Tsyba Liudmyla1, Dergai Oleksandr1, 
Kukalev Alexander2, Rynditch Alla2 
1Institute of Molecular Biology and Genetic, NAS of Ukraine, 
Kyiv, Ukraine; 2Cell and Molecular Biology Department, 
Karolinska Institute, Stockholm, Sweden

The Intersectin 1 (ITSN1) protein functions in clathrin-
mediated endocytosis and in MAP kinase signaling. In-
tersectin (ITSN1) is a multidomain cytosolic membrane-
assosiated adaptor protein that indirectly coordinates 
endocytic membrane traffic with the actin assembly ma-
chinery. ITSN1 is a binding partner for dynamin, Cdc42, 
Sos1, WASL, Eps15 and potential partner for protein dis-
rupted in schizophrenia (DISC1). The complex domain 
structure comprises two EH, CCR and five SH3 domains 
in the short isoform, plus RhoGEF, pleckstrin, and putative 
calcium-interaction domains in the long isoform. Many ad-
ditional splicing events that affect different parts of ITSN1 
were demonstrated in our laboratory. We identified new 
ubiquitously expressed isoform of intersectin 1, that pos-
sesses novel C-terminus. This transcript encodes protein 
consisting of two EH domains, coiled-coil region, SH3A 
domain and novel 116 aminoacid residues encoded by 
exon 22a. We identified two additional splicing events ef-
fecting this isoform: splicing of exon 6/6 and brainspecific 
splicing of exon 20. It is evidence of the existance of four 

transcriptional isoforms containing exon 22a. Subcellular 
localization of novel ITSN122a isoform and fragment en-
coded by exon 22a was determined. C-terminus of novel 
isoform contained predicted transmembrane segment and 
potential binding motifs for amphiphysin, PI3K regulatory 
subunit and SH3A domain of intersectin 1. We suppose 
that the novel ITSN1 isoform could function as a negative 
regulator of endocytosis. 
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Electrochemical impedance spectroscopy 
for study hormone–protein interaction

Stobiecka A.1, Dvornyk A.2, Grzelak K.2, 
Zagorski-Ostoja W.2, Radecka H.1 
1Institute of Animal Reproduction and Food Research, Polish 
Academy of Sciences, 10 Tuwima Str., 10-747 Olsztyn, 
Poland; 2Institute of Biochemistry and Biophysics, Polish 
Academy of Sciences, 5a Pawińskiego Str., 02-106 Warsaw, 
Poland

Juvenile hormone (JH), a sesquiterpenoid, regulates both 
metamorphosis and reproduction in insects. JH is trans-
ported from the sites of its synthesis to the target tissues by 
juvenile hormone binding proteins (JHBPs). JHBP from Gal-
leria mellonella hemolymph is a glycoprotein with molecu-
lar mass of 32 kDa. It was reported that binding of JH to G. 
mellonella JHBP induces a profound conformation change in 
the protein, which may be involved in the hormone signal 
transmission via a target cell membrane (Wieczorek & Ko-
chman, 1991). The biologically active recombinant G. mel-
lonella JHBP (rJHBP) has been successfully expressed in the 
methylotrophic yeast Pichia pastoris. In the work presented, 
the interaction of rJHBP with JH has been studied, using 
electrochemical impedance spectroscopy (EIS). rJHBP was 
immobilized on the surface of gold electrode modified with 
dodecanethiol self-assembled mono-layer (DDT-SAM). For 
the study of interaction rJHBP-JH the Au-DDT-rJHBP work-
ing electrode was stimulated with different concentration of 
hormone. The decrease of electron transfer resistance (Ret) 
occurred upon stimulation of electrode indicated, that this 
interaction lead to the rJHBP conformation changes. The 
EIS was also used to determination of association constant 
(Ka) for the rJHBP-JH complex. The obtained Ka of 107 M–1 
is in good agreement with those reported previously. In the 
measuring system applied JH was present in the aqueous 
solutions in concentrations close to physiological, which 
mimics well the processes occurred in the living organisms. 
Thus, the analytical system proposed is very suitable tech-
nique for study not only the interactions between biomol-
ecules, but their kinetics as well. 

P1.54

Applications of microarray technology 
for analysis of CD150 involvement 
in B cell differentation

Terletskyy B.1, Yurchenko M.1, 
Mikhalap S.1, Shlapatska L.1, Berdova G.1, 
Clark E.2, Sidorenko S.1 
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2University of Washington, USA

Microarray cDNA technology provides a method for 
monitoring the mRNA expression levels of many thou-
sands of genes simultaneously. Data obtained from 
such studies could not only revolutionize cancer di-
agnosis and classification but also help to understand 
the role of the transcription factors and receptors in 
normal and malignant cells. Previously we found that 
in B cells CD150 receptor is linked to MAPK and AKT 
pathways and regulate transcription factors activity or 
modulate signaling initiated via the key receptors such 
as B cell receptor (BCR). In order to find out whether 
CD150 may affect BCR-induced gene expression pro-
gram we developed an experimental model system 
using the chicken B cell line DT40 wt, which do not 
express CD150. DT40 cells were transfected with plas-
mids encoding full-length CD150 and control plasmid. 
We examined changes in the genes expression level in 
DT40 CD150 transfectants after BCR crosslinking ver-
sus BCR activated DT40 wt. Labeled aRNA samples 
were hybridized with Chicken 13K microarray chips. 
Microarray measurements of each chip were normal-
ized using the Lowess normalization method, with fol-
lowing between-array background and quantile nor-
malization. The microarray data analysis revealed that 
expression of CD150 affects BCR activated program 
and changes expression level of more then 100 genes. 
Among them are transcriptional factors crucial regula-
tors of lymphocyte development (IRF4, PU.1, EGR-1, 
E3 protein), survival factors (PARVA, RIP2), pro-apop-
totic proteins (CD95, Polo-like kinase 3), cell cycle reg-
ulators (Cyclin D2). Thus, microarray technology can 
be successfully used to reveal the function of receptors 
or signaling proteins in experimental model systems. 
Results of such experiments could disclose new targets 
for interfering with signal transduction pathways and 
anti-tumor therapy. 
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Specific ligands influence on dopamine 
receptors interactions with G protein 
α subunits in HEK293 cells

Tworzydlo Magdalena, Gąska Magdalena, 
Zielinska Karolina, Dziedzicka-Wasylewska Marta 

Department of Physical Biochemistry, Faculty of 
Biochemistry, Biophysics and Biotechnology, Jagiellonian 
University, Krakow, Poland

Dopamine receptors represent the family of GTP-bind-
ing protein coupled receptors (GPCRs). Upon binding 
of extracellular ligands, these seven-transmembrane-
spanning receptor molecules couple to one or several 
subtypes of G protein which reside at the intracellular 
side of the plasma membrane. G proteins act as the sig-
nal transducers able to modulate the activity of multi-
ple signaling pathways leading to diverse biological re-
sponses. Frster resonance energy transfer (FRET) is one 

of the methods commonly used to examine molecules 
association and different color variants of GFP used as 
donor and acceptor of fluorescence enable to observe 
protein-protein interactions in living cells. We em-
ployed fusion proteins — dopamine receptors (D1, D2) 
and G α subunits tagged with CFP and YFP, expressed 
in transiently transfected HEK293 cells to examine 
the influence of specific ligands (agonist and antago-
nists of dopamine receptors) on the physical interac-
tions between dopamine receptors and Gα. FRET was 
measured with the two independent approaches: fluo-
rescence spectroscopy as well as time-resolved fluores-
cence lifetime measurements (picosecond diode pulse 
laser coupled to the inverted fluorescence microscope). 
The aim of our studies was to set up the quantitative 
method for analyzing changes in signal transmission 
pathway caused by different chemical compounds. The 
obtained results will be presented and discussed. 
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The effect of the calixarenes С-97 and С-107 
on the Nа+,K+-АТРase activity in plasmatic 
membrane of smooth muscle cells

Veklich Tatiana, Shkrabak Alexandr, 
Kosterin Sergiy. O.V. 

Palladin Institute of Biochemistry, National Academy of 
Sciences of Ukraine, Kyiv, Ukraine

In the experiments carried out with the suspension of 
the myometrium cell plasmatic membranes solution 
we investigated influence of the сalixarenes С-97 and 
С-107 on ouabain effect on the Nа+,K+-АТРase activ-
ity. It was shown that calixarenes in concentration 
100 μM on 98% inhibited the Nа+,K+-АТРase activity, 
while they practically didn’t influence on the ‘basal’ 
Mg2+-АТРase activity, and suppressed much more ef-
fective than ouabain did the sodium pump activity: 
in the case of the action of the calixarenes the value 
of the apparent constant of inhibition I0.5 was <0.1 
μM while for ouabain it was 15–25 μM. The negative 
cooperative effect was typical for inhibitory action of 
the сalixarenes, as well as ouabain: the value of fac-
tor Hilla = 0.1–0.5 <1. The modelling compound М-3 
— a fragment of the calixarene С-107 practically did 
not influence on the both activities. Hence influence 
of the calixarene С-107 on the Nа+,K+-АТРase activity 
is caused by cooperative action of two fragments М-3 
and effect of calixarene bowl, rather than simple ac-
tion of the fragment М-3. The calixarenes С-97 and С-
107, used in the concentration corresponding values 
I0.5, essentially stimulated inhibition of ouabain on 
the specific Nа+,K+-АТРase activity. Under coaction 
of ouabain with С-97 or С-107 there was not additive 
effect of action of these inhibitors on the enzymatic 
activity. The calixarene С-97 brought in the incuba-
tion medium in concentration 10 nanoM not only led 
to inhibition of the Nа+,K+-АТРase activity, but also 
simultaneously increased the affinity of the enzyme 
to the cardiac glycoside: the magnitude I0.5 decreased 
to 5.3 μM. 
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Identification of ATP-hydroxylases 
systems of spermatosiods and its role 
in development of oligozoospermia

Vorobets Z.D., Kocheshkova N.S. 

Danylo Halytskyi Lviv National Medical University, Lviv, 
Ukraine

The problems concerning human’s reproductive health 
are getting quite relevant last years. The goal of our in-
vestigations was the problem of identification of ATPase 
systems in normal conditions (NC) and oligozoospermia 
conditions (OzSC) and development of biochemical test 
for this pathology. There were identified several ATPase 
in spermatozoids membranes. Thapsigargin dose-de-
pendently and effectively inhibits the ATPase of EPR with 
inhibition constant M and Hill’s coefficient. The values of 
ATPase activity of EPR in NC and in the case of OzSC 
were equal to 4.3±1.1 and 3.7±.7 nM Рі/min. mg of protein 
correspondingly. Ouabain effectively inhibits the Na+,K+-
ATPase (μM). Its activity was significantly decreased in 
the case of OzSC comparing to the NC with the values 
of 11.8±2.8 in opposite to 1.6±0.4 nM Рі/min. mg of pro-
tein. Sodium azide almost completely suppresses the 
activity of ATPase of mitochondria (mМ). This activity 
was also decreased when pathology was noticed: 12.5±2.7 
and 3.9±0.8 nM Рі/min. mg of protein. Ouabain, NaN3 -
independent “basal” Mg2+-ATPase, was also identified, 
its activity constituted 22.2±5.1 in NC and was decreased 
down to 6.9±1.6 nM Рі /min. mg of protein (М m, n=5–7) 
in the case of OzSC. For detection of the “total” ATPase 
activity of spermatozoids, we used inhibitor eosin Y. It 
appeared that eosin Y-sensitive ATPase activity without 
adding a detergent constitutes 6.0±1.5 in NC and 11.7±2.2 
nM Рі/min. mg of protein in the case of OzSC. At addition 
of detergent the “total” ATPase activity increases up to 
380.3 ± 47.2% in first case, and up to 132.7 ± 14.4% in sec-
ond case (Мm, n=5–8). Such an increase of eosin Y-sensi-
tive ATPase activity in 3, 5–4 times in NC and the absence 
of its significant increase in the case of OzSC can be used 
as a simple and accessible laboratory test for the develop-
ment of oligozoospermia. 
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Influence of pyridine and pyridoxine (vitamin 
B6) on membrane binding enzymes activity 
of the rat hepatocyte plasma membrane

Yablonska Svitlana1, Lozoviy Volodymyr2, Filinska 
Olena1, Rybalchenko Taras1, Ostrovska Galyna1, 
Rybalchenko Volodymyr1, Zelenyuk Viktoria1 
1National Taras Shevchenko University of Kyiv, Kiev; 2Kyiv 
Medical Institute of Ukrainian Association of Folk Medicine, 
Kiev, Ukraine

Pyridine core is structural component of many biologi-
cal active substances. But their interaction with biological 
membranes still has not studied well. Membrane bind-

ing enzymes are very sensitive indicators of cells plasma 
membrane (PM) condition. The aim of this studies was 
investigation of pyridine and pyridoxine influence in 
concentrations 10–9–10–4 М on rat hepatocytes PM bind-
ing enzymes activity (5′-nucleotidase, ecto-ATPase, Мg2+, 
Са2+- and Na+,K+-ATPase). Pyridine and pyridoxine do 
not cause significant changes of 5′-nucleotidase and ecto-
ATPase activity in all concentration range. But examined 
substances stimulate alterations of PM ion-transporting 
ATPases activity. Pyridoxine produces dose-dependent 
changes of PM Мg2+, Са2+-ATPase activity. Pyridoxine 
in concentrations 10–9 аnd 10–4 М cause decreasing of 
enzyme activity to 35% while micromolar concentration 
does not cause changes of enzymes activity. Pyridine 
does not produce disturbances of this activity. Parabolic 
concentration dependence of Na+,K+-ATPase activity was 
noted under the influence of pyridine, too. Pyridine in 
concentrations 10–9 аnd 10–8 М decrease activity to 30% 
and 10–4 М — to 50%. Pyridoxine produces gradual de-
creasing of this activity in studied concentration range up 
to 25% in 10–4 M. Consequently pyridine and pyridoxine 
do not change hepatocytes PM 5′-nucleotidase, ecto-AT-
Pase activity appreciably. But ion-transporting ATPases 
of PM display dose-dependent changes under the influ-
ence of studied substances. 
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Antioxidant activity and chemical 
composition of tissue extracts

Yermakova N.Yu., Synchikova O.P., 
Roshal A.D., Shynder A.V. 

Institute for Problems of Сryobiology and Cryomedicine of the 
National Academy of Sciences of Ukraine, 23 Pereyaslavska 
Str., Kharkov, 61015, Ukraine

Antioxidant activity and chemical composition of the 
extracts from pig skin and spleen, as well as the one of 
lipophilic bee extracts (apiextracts) have been investigat-
ed using three-dimensional fluorescence spectroscopy 
and chemiluminescence (CL) methods. 3D-fluorescence 
spectroscopy showed that pig tissue extracts demon-
strated the emission of amino-acid residues of thyrosine 
and triptophane. In pig skin extracts, the fluorescence of 
triptophane is predominant. On the other hand, emission 
band found in 3D-fluorescence spectra of apiextracts 
could be assigned to flavonoid fraction. Antioxidant ac-
tivity of the extracts was determined by changes in CL 
quenching rate of phenyl acridiniumcarboxylic ester in 
presence of hydrogene peroxide. Partial rate constant of 
CL quenching was used as a parameter for antioxidant 
activity estimation. It was found that pig tissue extracts 
had a weak antioxidant activity, depending on the age 
of an animal. Extracts from tissues of a newborn pig 
demonstrated highest activity than those of a sexually 
mature animal: the partial CL rate constants were 4.16 
× 10–5  units/s and 3.19 × 10–5 units/s, respectively. On the 
contrary, apiextracts have a significant antioxidant activ-
ity, similar to this for antioxidant pharmaceutical prepa-
rations (quercetine, ascorutin, etc). It was demonstrated 
that apiextract activity depended on conditions of their 
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isolation. For example, it was showed that intense flush-
ing of bee tissues prior to extraction led to decreasing 
antioxidant activity from 2.96 units/s to 1.51 units/s. Us-
ing fluorescence and chemiluminescence methods in tis-
sue extract analysis permits to estimate the perspectives 
of tissue extracts as pharmaceutical preparations, and to 
explain mechanisms of their influence on patients. 
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Alterations of erythrocyte Ca2+-ATPase 
activity under glycerol and PEO-1500 effect

Zemlyanskikh Nina, Kofanova 
Olga, Khomenko Marina

Institute for Problems of Cryobiology & Cryomedicine, 
Kharkov, Ukraine

The alteration of Ca2+ concentration into cells is an impor-
tant mechanism of structural and functional regulation 
under stress conditions. The control for Ca2+ concentra-
tion in human erythrocytes is realized by Ca2+-ATPase. 
The aim of our work was the investigation of its activity 
changes in erythrocyte under effects of cryoprotectants 
(glycerol and polyethylene oxyde (PEO-1500)), freeze-
thawing and returning cells into physiological condition 
after cryopreservation. The study was carried out with 
two model systems: saponin-permeabilized cells and 
sealed ghosts. In saponin-permeabilized cells increasing 
glycerol concentration stimulated Ca2+-ATPase activ-
ity with maximum at 10% and then it reduced. Enzyme 
activity in ghosts fell down monotonously at the same 
conditions. The difference in results between two model 
systems testified to the possibility of involvement of en-
dogenous modulators into Ca2+-ATPase activity regula-
tion. PEO suppressed Ca2+-ATPase activity even in low 
concentrations on the both models. In cryopreserved cells 
enzyme activity in presence of glycerol remained at the 
control level. Cells cryopreserved with PEO had got twice 
lower enzymatic activity. Removing glycerol from frozen-
thawed cells caused slight increase of Ca2+-ATPase activ-
ity. In the case with PEO the dilution of cryopreserved 
cell suspension with physiological solution led to the re-
covery of its activity up to the control value. The capac-
ity of glycerol to support of enzyme activity through all 
stages of erythrocyte cryopreservation permits to assume 
that Ca2+ concentration does not change much. That pro-
vides the stability of erythrocytes after cryopreservation 
with glycerol. The consequence of suppression of Ca2+ -
ATPase activity by PEO can cause a significant increase in 
intracellular Ca2+ and osmotic fragility of cryopreserved 
erythrocytes. 
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Expression and activity of plasma membrane 
calcium pump after prenatal magnesium sulfate 
treatment in erythrocytes of preterm newborns

Zylinska Ludmiła1, Gulczyńska 
Ewa2, Kozaczuk Anna1 

1Department of Molecular Neurochemistry, Medical 
University of Lodz; 2Research Institute of Polish Mother’s 
Memorial Hospital of Lodz, Lodz, Poland

Magnesium sulfate, widely used to prevent preterm la-
bor, is suggested to exhibit neuroprotective effects on de-
veloping fetus brain in preterm newborns. It is well-doc-
umented that Mg determines a tissue protection against 
free radicals activity, and could reverse the harmful ef-
fects of hypoxic/ischemic brain damage by blocking the 
NMDA receptors and hindering calcium influx into the 
cells. MgATP complex is also required for the activity of 
many functional proteins. However, the Mg deficiency in 
preterm newborns due to mother’s gestational Mg defi-
cit was reported in several studies. It gives rise to pre-
term birth and low body weight that are associated with 
pathological circumstances, including hypoxia, disturbed 
ions homeostasis, increased lipid peroxidation and in-
sufficient antioxidant protection. Since Mg very rapid 
crosses the placenta, it also enters the red blood cells and 
could affect the membrane proteins function. The aim of 
our study was to characterize the expression and activity 
of erythrocyte plasma membrane calcium pump (PMCA) 
in preterm neonates whose mothers received magnesium 
sulfate before delivery, and in control group of newborns, 
without prenatal Mg administration. All assays were 
done after the birth and 24 h later. Our results indicate 
the significant differences in both, PMCA activity and 
its total amount in the erythrocytes of examined groups 
of neonates. Moreover, whereas PMCA4 isoform was at 
similar level during the first day of life, PMCA1 isoform 
was lowered in Mg-treated group. It could suggest that 
the changed PMCA isoforms composition and activity in 
neonates born from mother’s receiving antenatally mag-
nesium sulphate may influence the erythrocyte calcium 
homeostasis as a result of biological adaptation to stress 
conditions.
Supported in part by the grants No. 2 P05A 03529 and 503-6086-2.
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Possible accumulation of non-active 
molecules of catalase and superoxidase 
dismutase in Saccharomyces cerevisiae 
under mild oxidative stress 

Bayliak Maria, Semchyshyn Halyna, 
Lushchak Volodymyr 

Department of Biochemistry, Precarpathian National 
University, 57 Shevchenko Str., Ivano-Frankivsk, Ukraine 
е-mail: lushchak@pu.if.ua 

Earlier it was reported that synthesis of catalase and 
superoxide dismutase (SOD) in S. cerevisiae was highly 
increased upon cell exposure to low doses of hydrogen 
peroxide: catalase and SOD by 15- and 6-fold, respec-
tively [1]. However, some studies showed that there is 
no correlation between the protein levels and activity 
of respective enzymes. We have examined the effect of 
hydrogen peroxide on catalase and SOD activities in S. 
cerevisiae using different yeast strain, hydrogen perox-
ide concentrations, time exposure etc. We have found 
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that under different conditions low concentrations of 
hydrogen peroxide caused the increase in catalase ac-
tivity by 2–3-fold and weak activation (1.6-fold) or no 
increase in SOD activity in S. cerevisiae. The effect of hy-
drogen peroxide on the activities of examined enzymes 
was cancelled by cycloheximide, an inhibitor of protein 
synthesis in eukaryotes. Hence, yeast response to low 
doses of hydrogen peroxide requires synthesis of pro-
tective enzymes de novo. It is well known that exposure 
of microorganisms to low concentrations of hydrogen 
peroxide leads to the acquisition of cellular resistance 
to a subsequent lethal oxidative stress. Yeast exposed 
to low doses of hydrogen peroxide adapt by synthesis 
of protective enzymes. Sudden increase in catalase and 
SOD activities could dramatically disturb the intracel-
lular redox homeostasis. That is why one may suggest 
that yeast exposed to low doses of hydrogen peroxide 
rapidly respond accumulating non-active stress-pro-
tectant molecules. This provides capability of the cells 
to survive consequent lethal challenge.
References:
1. Lee J, Godon C, Lagniel G, Spector D, Garin J, Labarre J, To-
ledano MB (1999) J Biol Chem 274: 16040-16046.
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The role of regulatory proteins War1 and Yap1 
in yeast protection against acetic acid stress

Semchyshyn Halyna, Abrat Olexandra, 
Lushchak Volodymyr 

Department of Biochemistry, Precarpathian National 
University, 57 Shevchenko Str., Ivano-Frankivsk, 76025, 
Ukraine 
е-mail: semchyshyn@pu.if.ua 

Acetic acid is commonly used to prevent microbial 
growth and preserve foods. However, such microor-
ganism as yeast are able to adapt, survive and grow in 
the presence of high levels of weak acid preservatives. 
Response of the yeast S. cerevisiae to weak acid stress 
involves the transcriptional control of the PDR12 gene 
by War1p regulator. PDR12 encodes ABC transporter 
Pdr12p which is identified as the major determinant 
of certain weak acid tolerance in S. cerevisiae. How-
ever, its role in the yeast protection against acetate is 
still under discussion. We showed that Δpdr12 — and 
Δwar1 — mutants are hypersensitive to acetic acid. 
Cell exposure to 200 mM acetate decreased survival 
of yeast strains lacking the PDR12 and WAR1 genes to 
3.8 and 2.2%, respectively. At the same time viability 
of the parent strain accounted for 74.5%. Earlier it was 
found that Pdr12p levels were not affected by oxidative 
stress. Other studies reported that some weak acids 
may stimulate endogenous production of reactive oxy-
gen species. We examined the effect of acetate on oxi-
dative stress markers — the level of carbonyl proteins 
(CP), and activities of antioxidant enzymes — catalase 
and superoxide dismutase (SOD) in S. cerevisiae. It was 
shown that acetate increased both CP level and activity 
of the enzymes in dose- and time-dependent manner. 
Hence, under conditions used in this study acetic acid 

leads to oxidative stresses. In S. cerevisiae , induction of 
the enzymes protecting against oxidative stress is un-
der control of regulatory protein Yap1. We found that 
loss of Yap1 caused low (21.6%) viability of the yeast 
treated with 200 mM acetate. Presented data suggest 
that the yeast adaptation to acetic acid stress requires 
the PDR12 gene and both transcriptional regulators 
War1p and Yap1.
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