
VLPs starts at 70°C and fully completes by 90°C. Thus, in the

case of PVX, VLPs thermal transition requires a lower treatment

temperature (90°C) in comparison with TMV (94°C). The size of

spherical PVX VLPs varies from 50 to 150 nm and unlike TMV

SPs size does not depend on the initial virus concentration. The

evidences that PVX VLPs are RNA-free and consist only of PVX

coat protein were obtained. In this work we demonstrated that

PVX VLPs have adsorption properties and could bind with dif-

ferent model antigens (recombinant Rubella virus antigen, recom-

binant Plum pox virus antigen, TMV coat protein). The adjuvant

properties of spherical PVX VLPs were examined. Immunostimu-

lating properties of native PVX virions were demonstrated and

compared with spherical PVX VLPs. PVX spherical VLPs gener-

ated by thermal treatment of helical filamentous virions could

become a promising platform for the development of functional

active complexes. The work was funded by the Russian Science

Foundation (grant no. 14-24-00007).
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It is known that cerebral atherosclerosis is one of the leading fac-

tors of ischemic stroke, and type 2 diabetes is an independent

factor in their development. View of the relationship pathogenetic

mechanisms of atherosclerosis and type 2 diabetes was expressed

by several authors (Gallacher, 2013; Snell-Bergeon, 2014). Cur-

rent studies indicate the involvement of serotonin in energy

metabolism and the effect of serotonin on the concentration of

glucose in the blood (Lam, 2007). These data give reason to

assume that the serotonergic system may be involved in the path-

ogenesis of type 2 diabetes.

We have analyzed the content of serotonin, tryptophan, MAO

activity and aggregation of platelets in the blood of patients with

ischemic stroke, which suffer from type 2 diabetes. Studies have

shown an increase of serotonin content of 46% and tryptophan

to 5.6 times in patients with ischemic stroke and type 2 diabetes

compared with the values of the control group. We found that

activity of monoaminooxidase in patients with type 2 diabetes

was reduced by 40% against to the activity in a group of healthy

donors. Analysis of platelets aggregation showed an increase on

22% relative to this value of the donors.

These data may indicate a significant imbalance in serotonin

metabolism in two groups of patients and the necessary for fur-

ther research of metabolic enzymes of serotonin in the blood-

stream and functioning platelet hemostatic links to additional

information that could explain the differences in the content of

these metabolites.
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Previously we have found that fluorescent N-alkylarylamine Nile

Red (NR) is converted by mammalian cytochrome P450 steroid

17a-hydroxylase CYP17A1. Mycobacteria possess various P450s,

so we tested of the dye with M. smegmatis and M. tuberculosis.

It has been found that fluorescent oxidized derivatives of NR

form during long incubations of the dye with both of the bacte-

ria. Docking simulations have demonstrated that CYP130 &

CYP125 can bound NR close to their heme cofactors affinely,

pointing out on a possible involvement of the P450s in the oxida-

tion of NR. Analogously, fluorescent steroid 25-NBD-cholesterol

(25NC) has been confirmed to be converted via formation of its

4-en-3-one derivative, indicating that 25NC is a substrate for

cholesterol oxidases and/or 3b-hydroxysteroid dehydrogenases

from M. smegmatis. The bioconversions of the dyes by mycobac-

teria have reported for the first time. Due to uptake and metabo-

lism of mammalian lipids by M. tuberculosis are essential for

persistence of the pathogen, the established bioconversions

should be taken into consideration if both NR and 25NC will be

used for staining of lipids cells during a study of living M. tuber-

culosis or the host-pathogen interactions.

Acknowledgment: YF gratefully thanks FEBS for the financial

support of the work during his short term fellowship to IMB

PAN & Ukrainian Biochemical Society for membership.
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The Kunitz-type protease inhibitors participate in regulation of

vital processes, such as inflammation, blood coagulation, diges-

tion and others. Poisonous animals have Kunitz-type polypep-

tides which, in addition to inhibiting serine proteases, can

modulate voltage-gated channels (Kv, Cav, Nav) and the TRPV1

receptor. Beside this, two Kunitz-type polypeptides from the sea

anemone Heteractis crispa have shown antihistamine activity

in vivo.

In this work we investigated cDNA transcripts of the sea

anemones H. crispa and Stichodactyla mertensii and gene

sequences encoding Kunitz-type polypeptides, which share a high

sequence similarity with Kv channel blocker SHTXIII from Sti-

chodactyla haddoni, were identified. The sequences of all mature

polypeptides are characterized by point substitutions. Three cho-

sen polypeptides of H. crispa and S. mertensii were produced in
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the Escherichia coli expression system. They inhibited trypsin

activity and did not have toxic effects in mice up to a dose of

5 mg/kg. Electrophysiological assays on eight potassium channel

isoforms (Kv1.1–1.6, Shaker IR, hERG) revealed the absence of

modulatory activity. In vitro antihistamine activity study was

conducted on bone marrow-derived macrophages from mice

Balb/c and a statistically reliable inhibitory effect induced by the

two polypeptides was observed. Noteworthy is the fact that the

polypeptides are 10-fold more potent than fexofenadine (a selec-

tive antagonist of the H1 receptor). Electrophysiological analyses

on the cloned H1 receptor in the Xenopus laevis expression sys-

tem are planned to unravel the molecular interaction between the

polypeptides and the H1 receptor.

This work was supported by the Russian Science Foundation

(grant number 14-25-00037).
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Protease dysfunction underlies various disorders including cancer,

neurodegenerative and cardiovascular diseases. One of the biggest

treatment challenges is to inhibit unwanted protease-related activ-

ity. A great number of protease inhibitors have been found in

terrestrial and marine venomous animals including sea anemones

that have been a promising source of new protease inhibitors.

Previously we discovered the multigene superfamily of Kunitz-

type GS-polypeptides from the tropical sea anemone Heteractis

crispa. These polypeptides can inhibit different protease classes

demonstrating analgetic, anti-inflammatory, antihistaminic and

hypothermic activities.

Here we report on the discovery of a novel sea anemone Ku-

nitz-type inhibitors family named IQ-polypeptides. In H. crispa

cDNA library, we revealed transcripts encoding for IQ-polypep-

tides characterized by a large positive charge (8.5–9.3). The

mature IQ-polypeptides consist of 58 residues with conserved

spacing of six cysteine residues. Unlike GS-polypeptides, IQ-poly-

peptides have a propart peptide following the signal sequence.

The IQ-polypeptide genes belong to a multigene superfamily of

Kunitz-type GS-polypeptides based on a very high similarity of

its signal peptide-coding sequence. Using cDNA libraries from

different sea anemones, such as H. magnifica and Stichodactyla

mertensii, we found that IQ-polypeptide genes are widely pre-

sented in different species of Stichodactylidae. Comparing the

mature IQ-polypeptides of sea anemones, we revealed that they

were high conserved and differed from each other by point amino

acid substitutions probably indicating similar biological activities.

Further obtaining and characterizing of recombinant IQ-polypep-

tides as potential therapeutic agents are of great interest.

This work was supported by the Russian Foundation for

Basic Research (grant number 14-25-00037).
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Topoisomerases influence the topological state of DNA by relax-

ing torsion tension in supercoiled DNA and their activity is

essential for cell viability. Both forms of the enzyme, Topo I/II,

may also have the capability to damage the genome leading to

cell death in both healthy and cancerous cells. Well-known anti-

cancer agents such as acridine or camptothecine derivatives act

by interfering with DNA synthesis and by inhibiting Topo I/II

activity(1). Previous studies have shown that some tacrine deriva-

tives can act as dual-effect Topo I/II inhibitors, thereby suggest-

ing that these agents may show potential for development as

novel anticancer agents(2).

Bistacrine-thiourea/urea derivatives (1–4) are a novel class of

cytotoxic agents which combine both 9-amino-1,2,3,4-tetrahydro-

acridines linked with thiourea/urea and various lengths of alkyl

chains. In this study, Topo I/II inhibition mode assays were per-

formed and verified that the novel compounds are topoisomerase

suppressors rather than poisons. The cytotoxic action of 1–4 on

human leukemic cancer cell line HL-60 were assessed using dif-

ferent techniques, such as MTT assay, the detection of mitochon-

drial membrane potential, cell viability measurements and cell

cycle distribution analysis after 24, 48 and 72 h incubation. The

studied derivatives were found to be more cytotoxic than the

positive control, tacrine. Binding studies of 1–4 with ctDNA were

also performed in order to characterize the effect mechanism

using a variety of techniques (UV-Vis and fluorescence spectros-

copy, thermal denaturation, linear dichroism and viscometry).
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Excessive levels of reactive oxygen species (ROS) contribute to a

number of pathological conditions including muscle disorders.

Since redox equilibrium imbalances may seriously affect skeletal

muscle performance of daily activities, there has been a substan-
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