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The Institute of Molecular Biology NAS RA was founded in 1966 to encourage development of molecular biology in Armenia. The research conducted in the institute in 70-90 years had a significant input in the elucidation of structural and functional organization of nucleic acids, proteins, cells, and cellular organelles. 

Today the Institute has 15 research units including 9 laboratories and 6 independent research groups. Almost 1/3 of research staff of the institute are young scientists under age of 35. Research activities of the institute are focused on investigation of regulatory mechanisms of cell activity and alterations in cell activity in a number of pathologic conditions. Application areas of the research results mainly include molecular diagnostics and prognostics of diseases, and new drug design. 
For decades IMB is hosting many prospective young scientists, under- and postgraduates and Postdoctoral fellows, which are exposed to research within the area of molecular and cellular biology. 
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DNA/RNA RESEARCH, GENOMICS, PROTEOMICS

CURRICULUM VITAE

	Full name: Ms. Anahit Torosyan 

Year of birth: 1986

Position: Bachelor student

Organization: Yerevan State University

E-mail: anahit.l@mail.ru

	Education 

	Date (from - to)
	Degree obtained, Institution

	2004-to date
	Bachelor student , Yerevan State University

	Professional experience:

	Date (from - to)
	Position, Organization

	2007-to date
	Research assistant , Yerevan State University

	Research experience and Technical skills:

	Laboratory skills: Absorption spectrophotometry, Electrophoresis, DNA isolation technique

	Computer skills: Mathematica, C++, Pascal, Excel

	Knowledge of foreign languages: English, Russian


STUDY OF IRRADIATED DNA MELTING PARAMETERS IN THE PRESENCE OF Cu (II) (NICOTINYL-L-TYROSINATE) 2 AND Cu (II) (NICOTINYL-L-TRYPTOPHANATE) 2
A.L. Torosyan, A.L.Arevshatyan, N.H. Karapetyan.
Department of Physics, Yerevan State University

Introduction: Irradiation produced defects in the structure of DNA. The method of DNA melting (transition of helix-coil) allows to reveal these structural changes. The melting temperature (Тm) and the interval of helix-coil transition (DT) give information on stability of DNА secondary structure, and also on a number of defects in it.

Objectives: The stability of DNA irradiated by X-rays and isolated from the rat liver was studied. Possible radioprotective properties of Cu (II) (Nicotinyl-L-Tyrosinate) 2 and Cu (II) (Nicotinyl-L-Tryptophanate) 2 were also examined.

Material and methods: DNA was isolated from the rat liver. The following experimental groups of animals were involved in the study:

· None-irradiated healthy animals (controls) 

·  Animals irradiated at 480 R (LD50/30) 

· Animals treated with Cu(II) (Nicotinyl-L-Tyrosinate)2 before irradiation at 480 R. 

· Animals treated with Cu(II) (Nicotinyl- L-Tryptophanate)2 treated before irradiation at 480 R 
Results and Discussion: The results obtained demonstrated the decrease in the melting temperature of DNA isolated from irradiated rats compared to that of DNA isolated from healthy rats. This indicates destabilization of DNA molecules, probably due to strand breaks. Increase in the melting interval of irradiated animals’ DNA on day 7 (DT=8), 14 (DT=15), and 30 (DT=19) after irradiation compared to healthy controls (DT=7.2 ) suggests that DNA samples of irradiated animals are more heterogenic, i.e. contain different size fragments of DNA. A decreasing hypochromicity (Dh) of irradiated animals’ DNA was revealed, which indicates the presence of partially melted DNA molecules. It was detected, that administration of Cu(II) (Nicotinyl-L-Tyrosinate)2 or Cu(II) (Nicotinyl-L-Tryptophanate)2 before irradiation significantly recoveres DNA and normalises its melting parameters. 
Conclusions: On the base of the data obtained we concluded that both Cu(II) (Nicotinyl-L-Tyrosinate)2 and Cu(II) (Nicotinyl-L-Tryptophanate)2, posess significant radioprotective activities.

CURRICULUM VITAE

	Full name: Ms. Ani Avetisyan 

Year of birth: 1985

Place of birth: Yerevan, Armenia

Position: Master student

Degree: BSc

Organization: Yerevan State University

E-mail: ani85aa@yahoo.com
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	Date (from - to)
	Degree obtained, Institution

	2002-2006
	BSc, Yerevan State University

	Professional experience:

	Date (from - to)
	Position, Organization

	2006-to date
	Research  assistant, Yerevan State University

	Research experience and Technical skills:

	Laboratory skills: Circular Dichroism , UV absorption spectrophotometry

	Computer skills: Mathematica, MATLAB, Pascal, Excel

	Knowledge of foreign languages: English, Russian 


INFLUENCE OF IONIC STRENGTH ON INTERACTION OF Co(II)-CONTAINING PORPHYRINS WITH DNA

A.A. Avetisyan, G.V. Ananyan

Department of Molecular Physics, Faculty of Physics, Yerevan State University

Objectives: The interaction of water-soluble Co(II) complexes of meso-tetrakis (4-N-okciethyl-pyridiniumyl) porphyrin (CoTOEtPyP), meso-tetra-(4N-metallyl-pyridiniumyl) porphyrin (Co(II)TMAllPyP), meso-tetra- (4-N-allyl-pyridiniumyl) porphyrin (Co(II)TAllPyP) and meso-tetrakis  (4-N-buthyl-pyridiniumyl) porphyrin (Co(II)TButPyP) with calf thymus (CT) DNA have been studied by optical absorption, CD (circular dichroism) methods at several ionic strength - 0.1BPSE and 1 BPSE (1BPSE=6mM Na2HPO4+2mM NaH2PO4+185mM NaCl+1mM EDTA).

Material and Methods: The efficiency of complex formation with DNA against the type of peripheral radicals of Co (II) - containing porphyrins was studied.

Results and Discussion: The absorbance spectra shows a hypochromic effect for all four porphyrins upon interaction with DNA, when the concentration of DNA in solution has increased. The blue shift in the absorbance spectra of the Co (II) - porphyrins containing multiplicity of binding together with the branching in peripheral radicals have shown ionic strength independence. These porphyrins can be arranged in the following line by the strength of interaction: CoTMAlPyP < CoTAlPyP < CoTButPyP4< CoTOEtPyP4. In addition, it has been shown that the interaction with DNA of Co (II) - containing porphyrins having long peripheral radicals is more effective than that of Co (II) - containing porphyrins with branched peripheral radicals. CD spectra shows that Co(II)- containing porphyrins bind DNA by external binding mode independently of the type of peripheral radical and stabilize the structure of DNA. The stabilization depends of the porphyrins concentration. The binding parameters were calculated using changes of the maximum absorption at Soret band (Kb and n).

Conclusions: The increase in the ionic strength of the solution leads to the decrease in the number of binding sites for porphyrins on DNA, as well as in the efficiency of DNA-porphyrin binding.

CURRICULUM VITAE

	Full name: Mr. Ashot Harutyunyan

Year of birth: 1984

Position: Junior researcher 

Degree: MD 

Organization: Institute of Molecular Biology NAS RA

E-mail: harutyunyan_ashot@yahoo.com

	Education: 

	Date (from - to)
	Degree obtained, Institution

	2006-to date
	Resident, National Institute of Health

	2000-2006
	MD, Yerevan State Medical University 

	Professional experience:

	Date (from - to)
	Position, Organization

	2007-to date
	Junior researcher, Human Genetics Group of the Institute of Molecular Biology NAS RA

	Membership:

	Armenian Anthropological Society

	Research experience and Technical skills:

	Laboratory skills: DNA extraction from buccal cell samples, Multiplex PCR, Restriction enzyme digestion, Agarose gel electrophoresis, Automated DNA sequencing (on ABI PRISM 310, 377 and 3100 genetic analyzers), GeneScan analysis

	Computer skills: MS Windows, MS Office, Matlab 6.5, Arlequin 3.01, Genstat 8.2, R 2.3.0, Network 4.2.0.1, GeneScan 3.7

	Knowledge of foreign languages: English, Russian

	Academic visits:

	Date (from - to)
	Place

	02-03.2006
	The Centre for Genetic Anthropology (TCGA), UCL  London, UK

	11-12.2005
	The Centre for Genetic Anthropology (TCGA), UCL  London, UK

	01-02.2005
	The Centre for Genetic Anthropology (TCGA), UCL  London, UK

	07-08.2004
	The Centre for Genetic Anthropology (TCGA), UCL  London, UK

	07-08.2003
	The Centre for Genetic Anthropology (TCGA), UCL  London, UK

	Awards:

	Year received
	Awarding organization

	2003
	British Council


POPULATION GENETIC ANALYSIS OF PATERNAL LINEAGES OF HAMSHEN ARMENIANS

A. Harutyunyan1,2,  A. Margaryan1,2
1Human Genetics Group of the Institute of Molecular Biology NAS RA

2Institute of Man, Armenia
Introduction: The Hamshenis are an isolated geographic group believed to be of Armenian descent with strong ethnical identity that originally inhabited the Pontus area in the Southern coast of the Black Sea. Numerous hypotheses on the ancestral roots of this population fall into three main groups: Eastern Armenian, Western Armenian or Central Asian.

Objectives: The aim of this study is to shed light on the origin of Hamshenis using Y chromosomal markers.

Material and Methods: Subjects were selected to represent the Hamshenis (n=82) and the three areas of their suggested origin: Eastern Armenia (Karabakh, n=216 and Syunik, n=296), Western Armenia (descendants of Western Armenians, n=400) and Central Asia (Uzbeks, n=39). Mouth swabs were collected anonymously with informed consent from adult males, unrelated at the paternal-grandparental level. Non-recombining portion of Y chromosome was characterized by 12 binary polymorphisms and screened for six micro-satellite markers. Genetic diversity index, h, Nei’s Genetic Identity, pair-wise genetic distances (FST) were calculated with the aid of Arlequin software.

Results and Discussion: Gene diversity was lower for Hamsheni population compared to other populations, indicating genetic isolation as a possible cause for this difference. Analysis of genetic distances by using both the Fst index and Nei’s Genetic Identity I, shows that Hamshenis are most closely related to Western Armenians. Comparison of the most frequently encountered (modal) haplotypes shows that Hamsheni modal haplotype (HMH), which accounts for 15.9% of Hamsheni subjects, was absent in both Eastern Armenian groups (Syunik and Karabakh) and Uzbeks, and it was only present in Western Armenians, albeit in a much lower frequency (1.3%), thus indicating close relationship between Hamshenis and Western Armenians.

Conclusions: The results support the hypothesis of Western Armenian origin of the Hamshenis. Additionally, low gene diversity indicates long-term isolation of the population. Current study strongly suggests that no paternal Eastern Armenian or Central Asian signal, even if ever existed, has been preserved in Hamshenis.
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HLA ALLELE AND HAPLOTYPE FREQUENCIES IN THE ARMENIAN POPULATION

A. Margaryan1,2,  A. Harutyunyan1,2
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Introduction: Armenia has been little-studied genetically by autosomal markers. As such, the HLA antigens, the most polymorphic region in human genome, are widely used for various population genetic analyses. Previous studies of HLA data of the Armenians were based on serology typing results.

Objectives: The aim of this study is to elucidate the genetic structure of modern Armenian population according to genotypic data of HLA system which is more precise than the serological one.

Material and methods: Three loci HLA (–A, –B and –DRB1) genotypic data of different Armenian geographic groups were taken from the Armenian Bone Marrow Donor Registry (ABMDR) database. The material comprised results of HLA typing of DNA samples collected in randomly chosen 844 donors from Karabagh Armenians (“Karabagh”), 1023 Western Armenians (“West”) and 1152 Iranian Armenians (“Iran”) which were used to study their genetic relationships. All samples were taken from Armenians by origin from selected groups on grandparental level. Low resolution HLA-A, -B and –DRB1 genotyping was performed using PCR SSP (sequence specific primers) method. The HLA allele, two-locus (A-B, B-DRB1 and A-DRB1) and three-locus (A-B-DRB1) haplotype frequencies were calculated by Arlequin software package.

Results and discussion: The three populations met Hardy-Weinberg equilibrium which allows performing further statistical approaches. Overall, different alleles of the three loci have comparable distribution in the three populations, though the exact frequencies differ from each other. The data from two- and three-locus haplotypes, which are considered to be more informative and valuable than just allele frequencies, have shown a significant difference between the populations. Some two- and three-locus haplotypes were restricted to “Iran” and ”West” only, whereas such haplotypes were not found in Karabagh. This might indicate that only unidirectional migrations occurred in past from Karabagh region.

Conclusions: Our data show marked regional structuring of the Armenian population according to HLA autosomal markers that is consistent with previous studies on Y chromosome.
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CHARACTERIZATION OF PROTEIN BEHAVIOR IN CRYSTALLIZATION EXPERIMENTS

G. Tsakanova1, M. Groves2
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Introduction: X-ray diffraction experiments remain the dominant form of structural biology in modern science, due to the application of high throughput and the availability of synchrotron radiation. The advances in modern X-ray crystallography have led directly to the current population of the protein structural database (45,744 to date). However, the production of protein crystals remains a bottleneck in the field and further efforts are needed to understand the chemical and physical laws that govern protein crystallization. 

Objectives: The aim of this work was to study the effects of varying crystallization conditions upon the solution state of proteins by using a non-invasive fluorescent dye.

Material and Methods: In this study we have used lysozyme as a model system as it has large number of known crystallization states that cover a range of buffer pH’s and precipitant types. 1,8-anilinonaphtalene sulphonate was chosen as a non-invasive fluorescent dye. Lysozyme crystallization images were taken under visible and fluorescent light conditions. Intensity histograms of crystallization images were studied. 

Results and Discussion: The crystallization rates of lysozyme were unaffected by the concentrations of ANS used in this study, as evidenced by the total number of condition ranges (pH gradients and precipitant gradients) in which crystals were formed in both dye concentrations (0.1 mM and 0.01 mM ANS). In our initial experiments we clearly demonstrated that the addition of  a non-invasive  probe (ANS) to the crystallization experiments provides significant additional information upon the solution state of the sample under investigation. Moreover, the absolute fluorescent signal increases as the protein reaches the meta-stable region of the phase diagram.

Conclusions: We interpret the punctuate distribution fluorescent signal as an indication that the protein in solution is reaching a state under which critical nuclei can form. Visible light illumination shows no such formations. This would be the first direct detection of critical nuclei within a crystallization experiment.
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INTERACTION OF Cu-MESO-TETRA-(4N-HYDROXY​ETHYLPYRIDYL)PORPHYRIN WITH  tRNA FROM  E.COLI

I. Vardanyan, A. Chavushyan

Department of Molecular Physics, Yerevan State University

Introduction: Porphyrins and especially their metal derivations are widespread in a nature. Many biological compounds contain porphyrins (hemoglobin, chlorophyll, etc). They are medical and biological active agents. Due to their selective properties to accumulate in tumor cells, they are used in oncology in tumor diagnostics. 

Objectives: In the present work the interaction of tRNA with Cu-meso-tetra-(4N-hydroxyethylpyridyl) porphyrin (CuTOEPyP4) was studied. Investigation of the structure of RNA-porphyrin complex was carried out by UV/Vis spectrophotometry and Circular Dichroism methods.

Material and Methods: All measurements were performed in 0.1 BPSE buffer (1 BPSE = 6 mM Na2HPO4+ 2 mM NaH2PO4 +185 mM NaCl + 1 mM Na2EDTA), μ = 0.02, pH 6.57. In this work were used tRNAs from E. coli (Sigma) and CuTOEPyP4, which was synthesized in the Department of Pharmacological Chemistry of Yerevan State Medical University. The investigated range of porphyrin is 10-6-10-4 M and the relative concentration 0.025<r<0.4, where r=Cporph/CRNA. Titration curves were obtained by Spectrophotometer Lambda 800 UV/Vis, and CD spectra – by dichrograph Roussel Jouan-II.

Results and Discussion: Based on the spectrophotometric titration data and using the equation of Correia and co-workers [1] the thermodynamic characteristics of a RNA-porphyrin complex (binding constant К=2.94*108 and number of binding sites n= 3.9) were calculated.

Conclusions. For RNA-CuTOEPyP4 complexes there is an optimum concentration of porphyrins (r= 0.2-0.25) at which the anisotropy of system is maximal. Increase of concentration leads to decrease of anisotropy of system, which may be as a result of aggregations. At r=0.4 the visible aggregation of a solution takes place.

References:

[1] Correia. J.J., Chaires J.B. Methods in Enzymology, 1994, 240, 593-614.
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EFFECT OF NEW PORPHYRINS ON DNA DAMAGE IN RAT LEUKOCYTES AT THE PHASE OF TUMOR INITIATION

K. Margaryan 
Department of Genetics and Cytology, Yerevan State University

Introduction: Porphyrins were earlier described as potential chemotherapeutics due to their abilities to accumulate and to be retained for long period of time in malignant cells.

Objectives: The aim of the present research was to study the effect of porphyrins on DNA damage by Comet assay (single cell gel electrophoresis) in rat leukocytes at the phase of chemical carcinogenesis initiation. This relatively simple and rapid method allows direct visualization and measurement of the relative amount of damaged DNA in individual cells in in vivo/ in vitro. Comet assay is applied mostly as a part of genotoxicity screening battery for testing of various pharmacological agents.

Material and Methods: Four porphyrins used in the present investigation (tetrachloride mezo-tetra (4-N-oxyethylpyridile) porphyne (TOETPyP) and its Ag-, Zn- and Co-derivatives) were selected because of their high cytotoxicity and low genotoxicity for human leukocytes, as it was previously revealed by in vitro study. The experimental animals (male Wistar rats, 120-140 g of body weight, 6-8 weeks of age) were treated with porphyrins investigated according to the guidelines of ICH (1995) and IARC (1990). Experiments were carried out throughout chemo-preventive influence on a phase of initiation of carcinogenesis. Tested compounds were administered to rats within 17 days: 10 days before, and 7 days after the injection of carcinogen - 7, 12-dimethylbenz (a) anthracene (DMBA). The samples of whole blood were collected on day 17 and the levels of DNA damage were estimated by the Comet assay with the image analyzing program Komet 4.

Results and Discussion: In experimental model it was shown that porphyrins significantly decrease the level of DNA breakage induced by DMBA (from 55.59 to 10.97 % DNA in the tail of comet). This suggests that porphyrins diminish the lymphocyte DNA damage and possess protective and modifying effects at the phase of the tumor initiation.

Conclusions: The applied approach based on the estimation of DNA damage by Comet assay in in vitro/in vivo experimental systems can be recommended for testing of potential chemotherapeutic agents.
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Comparative study of EtBr-DNA interaction by different spectral methods

K.V. Pirumyan, R.A. Azizyan, P.O. Vardapetyan

Department of Biophysics, Yerevan State University

Introduction: Interaction of EtBr with DNA has been carried out by absorption, fluorescence as well as differential spectroscopy methods. The accumulated data have indicated that this ligand may bind with ds-DNA by the following modes: intercalative, semi-intercalative, and electrostatic. In many cases semi-intercalation complexes are not always successively revealed by direct measurement, as this way of binding is masked by other bindings (intercalative and electrostatic). In particular, this way is revealed by us upon comparing the EtBr-ds-DNA binding curves calculated on the base of the data obtained by fluorescence and absorption detection methods. We also have applied the method of differential spectroscopy. In comparison with the absorption and fluorescence methods, this one allows to reveal directly from experiment all three above-mentioned ways of binding. 

Materials and Methods: Ultra pure Calf Thymus DNA and EtBr (“Serva”, Germany) were used in this work. Concentrations of the used preparations were determined by absorption spectroscopy, using the values of molar extinction for calf thymus DNA (260=6400 M-1cm-1) and EtBr (480=5600 M-1cm-1), respectively. All measurements were carried out in hermetic closed quartz cells, with length of an optical way of 1cm. Fluorimetric and spectrophotometric measurements were carried out on fluorimeter FluoroMax TM (France) and on spectrophotometers Pye Unicam-SP8-100 (England) and Specord M-400 (Germany). 

Results and Discussion: From the experimental data obtained the parameters of EtBr-DNA binding - values of constants (K) and number of bases (n) corresponding to one binding site were determined. The values of K and n of the appropriate binding modes determined by above mentioned methods are in a good accordance with each other, and with the literature data.  

Conclusions: At low concentration of the ligand the molecules of EtBr bind with ds-DNA by intercalation way. At increasing of EtBr/DNA ratio semi-intercalative way of binding is detected, and at higher values of this ratio EtBr binds by the weak, electrostatic way.
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DETERMINATION OF BINDING MODE OF FE-CONTAINING PORPHYRINS TO DNA USING THERMODYNAMIC PARAMETERS

S. A. A. Sulyman, A.A. Ghazaryan, Y.B. Dalyan

Department of Molecular Physics, Yerevan State University 

Introduction: Porphyrins and metalloporphyrins, interacting with duplex DNA, are very important compounds. Acting as antiviral and anticancer drugs, they have many potential applications in biomedicine including photodynamic therapy. Therefore, many researchers attempt to create drugs on the basis of these compounds. 

Objectives: In the present work the interaction of cationic meso-tetra (4N-butylpyridyl) porphyrin [FeTButPyP4] and meso-tetra (4-N-oxyethylpyridyl) porphyrin [FeTOEtPyP4] with Calf Thymus DNA was studied using Circular Dichroism (CD) and UV-spectrophotometric methods. 

Materials and methods: CD spectra where recorded at 25ºC and visible absorption spectra of the porphyrins were measured in the Soret region in the absence and presence of DNA duplexes, at different temperatures. The binding parameters were calculated using John Correia and Jonathan Chaires (modified McGee) equation.
Results and discussion: The absence (zero-signal) of induced CD spectra in Soret region made it impossible to derive the binding mode from traditional correlation between CD peak sign and shape and the corresponding binding mode. Therefore, the only possible way to define the binding mode and properties for these porphyrins was the correlation of thermodynamic profile and the binding mode proposed by us previously. The necessary thermodynamic parameters (binding free energy G, enthalpy H  and entropy S) were defined using of Van’t Hoff equation. The determined parameters show that in case of FeTButPyP4 the binding H is positive (unfavorable) and S is positive too (favorable).  Therefore, the binding forces have preliminarily entropic nature which is characteristic for outside binding mode of porphyrins. Meanwhile the corresponding parameters for FeTOEtPyP4/DNA complexes are negative for H and S, which means that the binding entropy is highly unfavorable and the binding is driven only by favorable enthalpy. 

Conclusion: Our investigation shown that these porphyrins interact with DNA by external disordering binding mode.
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MOLECULAR EVALUATION OF MICROBIAL DIVERSITY

Z. Khachatryan

Laboratory of Molecular Genetics, Institute of Molecular Biology NAS RA

The human intestinal microbiota plays a crucial role in human health and disease through its involvement in nutrition, pathological processes, and immunology of the host. However, the extent of microbial diversity in the gut and its physiologic functions remain incompletely characterized, since only a limited fraction of this complex community is culturable with conventional microbiological methods. Recent nucleic acid based studies indicate that a majority of bacteria are different from those described in culture. This has led to an extensive development of culture-independent approaches to study complex microbial ecosystems.

Current molecular approaches based on small-subunit ribosomal RNA (SSU rRNA) gene have the potential to offer more detailed insights into complex microbial communities. These techniques allow characterization and quantification of almost all of the dominant gut bacteria, including noncultivated species, while also uncovering their phylogenetic relatedness(2). Moreover, identification of microorganisms based on nucleic acid sequence information allows assigning functional roles to these microorganisms, thus making possible the evaluation of their contribution to physiological and pathological processes.

The construction and sequencing of SSU rRNA libraries have become standard procedures in the molecular characterization of microorganisms. It is now impossible to comprehensively describe microbial communities without SSU rRNA gene sequence data. Sequencing of SSU rDNA clone libraries from different environmental samples has confirmed that a significant fraction of bacteria have not been previously described.

Although sequencing of cloned SSU rDNA gives significant information about the identity of uncultured bacteria, this technique alone does not provide quantitative data. A more direct culture-independent approach to quantify bacterial cells within complex ecosystems is Fluorescent in situ hybridization (FISH) using SSU rRNA-targeted oligonucleotide probes. This method is based on hybridization of specific oligoprobes with target bacteria, with subsequent enumeration of the latter. Oligonucleotide probes and primers have been designed for almost all major genera and groups of bacteria known to be present in the intestinal tract.

The two techniques are complementary and together allow obtaining a more balanced overview of gut microbiota and provide perspectives for future research on the essential nature of interactions between resident microorganisms and their hosts.
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CYP21 GENES DEFICIENCY IN SCHIZOPHRENIA: DATA FROM THE ARMENIAN POPULATION

K.R. Mayilyan1, 2, A. Manukyan1, P.S. Hähnel2, B. Stradmann–Bellinghausen2, A.F. Soghoyan3, P.M. Schneider2,4
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2. Institute of Legal Medicine, Johannes Gutenberg-University, Mainz, Germany 

3. Yerevan State Medical University, Yerevan, Armenia

4. Institute of Legal Medicine, University of Cologne, Cologne, Germany

Introduction: Schizophrenia is a severe neurodevelopmental disorder affecting approximately 180 out of 100000 subjects of the Armenian population. Although the etiology of this mental illness remains unknown, a strong genetic component clearly exists; however, consistent detection of disease associated genetic variants has rarely been reported. CYP21, RP, C4A, C4B and TNX genes form a genetic unit - the RP-C4-CYP21-TNX (RCCX) module. Deletions of C4 genes and the CYP21 gene nearby have been reported in association with different haplotypes and with a wide variety of diseases like SLE, multiple sclerosis, vitiligo, and idiopathic membranous nephropathy. Thus, the possibility that variants or deletions of genes adjacent to the C4B genes have influence on the schizophrenia susceptibility might be considered as well.

Subjects and Methods: Totally, DNA samples of 102 subjects (56 schizophrenia patients and 46 controls) from an Armenian population were studied. According to ICD-10 and DSM-IV, all patients had paranoid schizophrenia. CYP21A1P and CYP21A2 genes were typed by a long-PCR method; Fisher’s exact test was used for comparison of genotype and haplotype frequencies. 

Results and Discussion: According to results obtained, 16% of SP from the Armenian population had either CYP21A1P or CYP21A2 deletion in one of their chromosomes, while such deletions occurred only in 4% of healthy controls. However, this difference did not reach significance levels (p<0.10). Recent single nucleotide polymorphism (SNP) studies, reported no association of the CYP21A2 gene rs6472 and rs6474 SNPs and schizophrenia in British and in Japanese populations. Similar to those, our research did not show significant difference in the CYP21A2 haplodeficiency in schizophrenic patients in comparison with healthy controls. 

Conclusions: A comprehensive study of the CYP21A2 gene individual polymorphic variants or deletions, conjoint with the C4 genes is required in association with schizophrenia susceptibility. 

Acknowledgement: KRM thanks the DAAD (German Academic Exchange Service) for postdoctoral fellowship #A/04/32935.
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PALMITATE-INDUCED CHANGES IN PROTEIN EXPRESSION OF INSULIN SECRETING INS-1E CELLS
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Introduction: Elevated blood levels of glucose and lipids in individuals with type 2 diabetes mellitus have been postulated to cause impairment of insulin secretion from pancreatic β-cells. Chronic exposure to either of the circulating fatty acid oleate or palmitate has different effects on the β-cell. Whereas palmitate causes functional impairment of the β-cell and apoptosis, oleate has only minor negative effects on β-cell function and mass. 

Objectives: Given the abundance in the circulation and central role of these fatty acids in β-cell glucose- and lipid-metabolism, the aim of the present study was to further delineate mechanisms by which the fatty acids affect the β-cell differently. In particular, the aim was to identify β-cell proteins exclusively regulated by palmitate. 

Material and Methods: INS-1E cells were cultured for 24 hours in medium supplemented with palmitate or oleate. After culture, cells were lysed and subjected to two-dimensional gel electrophoresis. Proteins specifically regulated by palmitate were excised from the gel and identified by peptide mass fingerprinting using MALDI-TOF MS. 

Results and Discussion: INS-1E protein patterns obtained from INS-1E cultured in the presence of 11 mM glucose alone or in combination with palmiatet or oleate contained more than 600 spots. Analysis revealed that 116 spots were significantly different in gels obtained from INS-1E cells cultured in the presence of palmitate or oleate compared to gels obtained from control cells. Most of the up-regulated proteins were identified as chaperons and ER-related proteins. In contrast, the down-regulated proteins were involved in a broad range of biological processes including structural proteins, glycolytic enzymes, lipid metabolism and protein degradation. Proteins exclusively regulated by palmitate were classified into proteins of carbohydrate or protein metabolism and Ca2+ or mRNA binding proteins. 

Conclusions: The palmitate-induced down-regulation of enzymes of glycolysis, proteins of protein turnover and anti-apoptotic protein may contribute to explain the different effects exerted by palmitate and oleate on β-cell function and mass.
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The cloning OF CALCINEURIN-A cDNA into A PURB N-terminal TAP vector

O. Hunanyan1, A. Gabrielyan1, S. Chuvpilo2, E.Serfling2, N. Barkhudaryan1, 

F. Berberich-Siebert2 
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2Department of Molecular Pathology, Institute of Pathology of the University of Würzburg, 

Würzburg, Germany

Introduction: Calcineurin (CN) controls one of the key signaling pathways in the activation of lymphocytes. Till now relatively little is known about intermediary molecules: partners of calcineurin that mediate the signaling between immunoreceptors and CN.  At present tandem affinity purification (TAP) has been applied to purify protein complexes at cellular level. For identification of purified proteins proteome analysis techniques are used.

Objectives:  The goal of given work is to prepare TAP-CN fusion construct by subclonnig of CN A into plasmid, containing N-terminal TAP-tag construct, consisting of protein A, followed by a hexapeptide TEV protease cleavage site and calmodulin-binding domain (CBD). The cDNA of CN had to be inserted into construct after the CBD.

Material and Methods: In the experiments pURB N term TAP-tag 2xLink.gcs vector construct was used. 293 HEK cells were used for transfection of construct. To prepare TAP-CN fusion construct, 3 different versions of CN-A: CN WT (1641bp), CN 2 (1197 bp) and CN 3 (888 bp) were selected. The following methods were used: transformation of TAP-CN fusion construct into E.coli;  mini and maxi preparation of plasmid DNAs; preparative agarose gels;  extraction of DNA from agarose gels;  cleavage of DNA plasmids by AscI and BamHI restrictions enzymes; ligation of N- terminal TAP-tag construct  with CN-A containing vector by using T4 ligase.  293 HEK cells were transiently transfected by conventional calcium phosphate method. Western blotting was used for checking the expression of CN-A TAP-tag construct on protein level in 293 HEK cells.

Results and Discussion: The data obtained indicate that TAP-CN 2 (1197 bp) fusion construct was better expressed on protein level in 293 HEK cells. This probably depends on the quality of  CN cDNA. 

Conclusion: TAP-CN 2 (1197 bp) fusion construct can be used for further TAP.
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COMPARATIVE ANALYSIS OF THE ELEMENTS OF THE THREE-ENZYME REACTION CHAIN WITH ISOLATED ENZYMES AND WITH PRESENCE AND ABSENCE OF AN UNCOMPETITIVE INHIBITOR

A.G. Takgyozyan, A.E. Gevorgyan, V.B. Arakelyan, E.S. Gevorgyan

Yerevan State University

The paper investigates the kinetics of isolated three-enzyme reaction chain with and without the presence of an uncompetitive inhibitor and presents the comparative analysis of the concentration changes of different parameters [1, 2]. The simulation was implemented based on the four models constructed using STELLA Dynamic Modeling Package [3]. The models are tested using the same value of initial concentrations of substrate, enzymes and the inhibitor. The main parameters of metabolic control analysis were used during simulation [4]. The application of stated parameters brings structure of models very close to real biological systems. Findings of models were particularly analyzed and biological comments were made.
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DISCRETE TOMOGRAPHY MODELS AND ALGORITHMS

A. Hovsepyan

Institute for Informatics and Automation Problems NAS RA

Introduction: Computerized Tomography is an important tool in biology, medical diagnosis, medical imaging, etc. It is the process of obtaining the density distribution within a physical structure from multiple X-rays. Discrete Tomography is the area of Computerized Tomography that deals with small number of directions. Special case consists in reconstructing of binary matrices from their horizontal and vertical projections. A proper reconstruction method is proposed bBy Gale and Ryser. As the number of reconstructing matrices in this case may be high, it is of interest to add some additional restrictions for unique reconstruction, or at least for reducing the number of resulting matrices. 

Objectives: Diverse restrictions, practically imposed on reconstructing of matrixes (connectivity, convexity, etc.) made the problem NP-hard. An Integer Programming relaxation technique for hard combinatorial optimization problems is considered and applied on several NP-hard versions of discrete tomography problem. 

Material and Methods: One of common restrictions of geometrical nature is the requirement on reconstructing matrices to be hv-convex (NP-hard, Woeginger). Notice that hv-convex matrices provide the maximum number of neighboring ones in rows and columns. A number of similar optimization problems are considered in a comparative manner. Consider a matrix 
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. The problem is to reconstruct the matrix from row and column sums, requiring that matrix 
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 is hv-convex. As the problem is NP-hard, the approximate optimization version of the problem is considered – to maximize the number of neighboring ones in rows and columns – and this is formulated as an integer programming optimization problem. 

Results and Discussion: The software system for solving the whole chain of tomography problem is designed. An important part is the sub-gradient method for non-differentiable optimization problems which completes Lagrangean relaxation to achieve the goal. 

Conclusions: Although sub-gradient method is slower than the Newton method, it is less complicated and can be applied to variety of problems. Program system was tested for stability studies near the optimum. 
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INVESTIGATION OF NSE AND BRAIN PHOSPHOGLYCERATE MUTASE INTERACTION AND SUBSTRATE CHANNELING USING MOLECULAR DYNAMICS SIMULATION

D. Hakobyan

Laboratory of Computer Modeling, Institute of Molecular Biology NAS RA

Introduction: Interaction specificities and possibility of substrate channeling phenomenon between most of glycolytic enzymes remain poorly investigated due to weak forces and short interaction periods between them. On the other hand, enolase appears to be one of the most tissue specific glycolytic enzymes. Its isozymes show clear immunological specificity, which is widely used for diagnostic purposes. However, the precise roles of these structural and immunological differences are still unknown. The previous molecular dynamics (MD) simulations aimed to investigate interaction between yeast enolase and phosphoglycerate mutase, showed that interactions of active centers of these enzymes are favorable. 

Objectives: Currently using CHARMM program we continue our more detailed research on investigation of formation of functional complex between neuron specific enolase (NSE, PDB code – 1TE6) and brain phosphoglycerate mutase (BPGM, PDB code – 1YFK). 

Materials and Methods: The first part of the experiment includes MD simulation using Effective Energy Function (EEF1) method which is one of the fastest and most recent implicit solvation models. The simulations are currently performed on 24 nodes of high performance Beowulf cluster. In order to obtain the set of orientations, enzymes have been initially positioned at 7.8 Å from each other. Rotation angle of 60o (chosen empirically) around the center of mass of each enzyme has been used for each X, Y and Z direction to obtain new orientation of the enzymes. 256 orientations have been generated in total. In the first stage we selected the most interesting 31 orientations out of 256 in regard to possibility of functional complex formation (i.e. in each of these orientations at least one of the enzymes is facing with its active centers to the next enzyme). For each of these 31 orientations, EEF1 MD simulations have been performed for at least 30 nanoseconds (ns) duration. MD simulation has been continued until the energy mean value vary less than 20 kcal/mol. Six orientations have been extracted out of 31 orientations which might be interesting in sense of channeling. 

Results and discussion: The simulation data obtained so far show consistent results with previous explicit solvation simulations, which make us believe that EEF1 is an appropriate method for identification of favorable conformations between NSE and BPGM. Those orientations, which showed between enzymes’ active centers, will be further processed by MD simulation with explicit solvation model. This should allow to explicitly see the channeling (if it exists) of 2-phosphoglycerate (2PG) from BPGM to NSE. 

Conclusions: EEF1 method allowed us to find out those orientations at which NSE and BPGM bind. Since explicit solvation model for our system is very big (around half a million atoms) it was of the first importance to extract only several orientations out of 256 possible. The six orientations found by EEF1 model are going to put in explicit solvation MD simulation with constraints applied to track down the channeling of 2PG between active centers of the enzymes if the latter takes place.
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SOFTWARE AGENT SYSTEMS AND MODELS

D. Karapetyan 
Institute for Informatics and Automation Problems NAS RA

Introduction: The notion of agents supports modeling of domain-aware information actors for knowledge-management and problem-solving. Agents in computational and systems biology provide the tools and Knowledge of foreign languages for modeling biological processes themselves. Software agents are systems capable of flexible, autonomous problem-solving actions. Environments in which agents operate are typically dynamic, open, unpredictable, and populated by other agents. 

Objectives: Agents are useful for applications that imply: repetitive and time-consuming activities; knowledge-management, such as integration of different knowledge sources; and modeling of complex, dynamic systems. In particular, the kinds of resources available in the bioinformatics domain, with numerous databases and analysis tools independently administered in geographically distinct locations, lend themselves almost ideally to the adoption of a multi-agent approach. There are several examples of usage of agent in molecular biology, such as genome analysis, protein secondary structure prediction, modeling of intracellular signaling pathways and in visual tools for cell modeling. Our research objective is designing and implementing the multi-agent based software product INTAS (Intelligent Agent Server), which enables to solve a variety of applied problems mentioned above.

Results and Discussion: INTAS is a Java based server system, communicating with similar systems by TCP/IP protocol. Agents behavior is CSP modeled with use of PKI protection, Data Mining intelligent in analysis, and proven efficiency in network monitoring and management. The design stage is completed due to optimization problems solved, and systems architecture implemented. 

Conclusion: Combining agents and bioinformatics present a twofold opportunity. On one hand, domain of bioinformatics with its extensive and growing resources of databases and analysis tools, providing appropriate domain for application of agent technologies. It offers possibility for deploying and testing agent systems in a real-world setting with the possibility of making substantial contributions to human society. On the other hand, there is a distinct and identified need for good solutions to improve the performance of existing bioinformatics systems, and agents may be able to contribute to that improvement. In this sense, there is a very strong synergy between the two domains.
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MOLECULAR DYNAMIC SIMULATION OF AQUEOUS SOLUTION OF DETERGENT 

L.H. Arsenyan, A.H. Poghosyan

International Scientific-Educational Center NAS RA

Introduction: Surfactant bilayers have been intensively studied for many years, and can be considered as a simple model for biological membranes. During the last decade, with the increase of computational power, the atomic-level computer simulations have been used as an additional method to study such self-assembled systems in more details.

Objectives: Taking into account the importance of detergents, we have started to do computer investigation of Sodium Pentadecylsulfonate bilayer in aqueous solution to find out its dynamic behavior. 

Material and Methods: As a model  of detergent/water system  we have created  high concentric aqueous solution of Sodium  Pentadecylsulfonate  consisting  of  512 sodium pentadecyl molecules  and  ~9000 water  molecules. We have performed 10 ns of the parallel molecular dynamics simulation (which corresponds to the transition none-equilibrium state of system) of the mentioned system in NPT ensemble using NAMD code with CHARMM 27 all-atom force field.

Results and Discussion: Some structural parameters, like area per molecule on the surface of plane micelle,    thickness of micelle, orientation of hydrocarbon chains of detergent molecules in hydrophobic core of micelle have been calculated and compared with experimental data. After 10 ns of run, we visually see the bent of hydrocarbon chains orientation, which assumed to existence of new type of phase (or intermediate phase).

Conclusions: It is necessary to continue the run, as the system does not reach the equilibrium. 
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MOLECULAR DYNAMICS STUDY OF COMPLEX PHOSPHOLIPID BILAYER  IN PRESENCE OF CHOLESTEROL

P.K. Hakobyan , H.H. Gharabekyan

International Scientific-Educational Center NAS RA

Introduction: Taking in account that Molecular dynamic method is widely used in bioinformatics, we decided to create computational model of human red blood erythrocyte and analyze its main parameters, mainly by investigation of cholesterol influence on erythrocyte membrane model.   

Objectives: The main approach of this work is to prepare the computational model of human red blood erythrocyte. This work is mainly focused on the main properties of Cholesterol molecules in the presence of other phospholipids. 

Material and Methods: We have done 5 ns Molecular Dynamics (MD) simulation of complex phospholipid bilayer in aquatic environment in the presence of Cholesterol. The investigated system contains phospholipid bilayer, consisting of 128 molecules of 1-palmitoyl-2-oleoyl-3-phosphatidylethanolamine (POPE), 1-palmitoyl-2-oleoyl-3-phosphatidylcholine (POPC), 1-stearoyl-2-arachidyl-3-phosphatidylethanolamine (SAPE), 1-stearoyl-2-oleoyl-3-phosphatidylcholine (SOPC), Cholesterol and Glycophorin A, protein of erythrocyte membrane. 

Results and Discussion: First of all it was performed about 130 ns MD simulation of bilayer without cholesterol, and then the simulation (5 ns) was continued in presence of Cholesterol. This study shown the influence of Cholesterol on the main parameters of phospholipid bilayer including   thickness, area per phospholipid molecule on the surface of bilayer, the order parameter of the separate parts of molecules in bilayer, bilayers surface roughness, etc. The estimated thickness of the system is about 4.15 nm, and the area per molecule is 52,5Å2. 
Conclusion: In conclusion we summarize that we have received the expected influence of cholesterol on the main parameters of lipid bilayer (decrease of area per molecule, bilayer thickness etc).
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DATA MINING ALGORITHMIC ALTERNATIVES

R. Khachatryan

Institute for Informatics and Automation Problems NAS RA

Introduction: Computing and communicating convergences change scientific research content in many directions. Biological processes, especially genetics and molecular biology, produce high volumes of information. While the knowledge, experience, and insight of researchers remains indispensable, the understanding of life processes is increasingly a data-driven enterprise. Data Mining is known in this area as a non-trivial process of identifying valid, novel, potentially useful, and ultimately understandable patterns or knowledge in data. Existing algorithms are complex computationally, and efficency vs. accuracy issue of algorithms is still open. Association Rule Mining is one of the research directions. Rules are implications of the form 
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. The mining problem is to generate iplications that have support and confidence greater than the user specified minimum. One of the most used algorithms is Apriori. 

Objectives: Apriori rule mining consists of 2 tasks; first is to find frequent subsets and second is to generate the association rules. Apriori constructs the frequent subsets by grawing. Alternative approach considered in this paper implements the known research results on n-cube geomrtry and algorithmic recognition of Monotone Boolean Functions, and aims to accelerate the rule mining computations.

Material and Methods: The alternative way of finding association rules is based on Hansel chains [1]. Second used component is that the chain system is possible to calculate and not to archive and search [2]. 

Results and Discussion: The memory and computational resource reducions are the results. If Apriori may require 
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Conclusions: Large data volumes which appear in applications require low computaional algorithms for hard optimisation problems. Apriori alternative algorithm suggested by this work uses specific theoretical know-how which reduces required computations. 
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PREDICTION OF INTERACTIONS OF NON-PROTEOGENIC Α-AMINO ACIDS AND PEPTIDES WITH SERINE PROTEASES

S. Harutyunyan, N. Hovhannisyan, A. Hambardzumyan, M. Chytchyan, A. Hovhannisyan

Metabolic Engineering Laboratory, Institute of Biotechnology CJSC RA
Introduction: Serine proteases serve an important role in human physiology. On the other hand, they have been implicated in various pathological conditions in humans. Non-proteogenic α-amino acids are widely used in medicine, pharmacology and other areas of science and technology as irreversible inhibitors of enzymes with a broad spectrum of activities. Molecular docking software makes computational prediction of the interaction of molecules, typical application of which is a drug design, where we might dock a small molecule (i.e. a proposed drug) to the enzyme, which we wish to target.

Objectives: The aim of this work was to find (with the help of computational modeling) among a variety of synthesized non-proteogenic α-amino acids and peptides composed of these amino acids those, which could be effective inhibitors of serine proteases.    

Materials and Methods: Proteinase K from Tritirachium album and Trypsin Type I from bovine pancreas were used as serine proteases. Crystallographic structures of those molecules were taken from PubMed Protein Data Bank. Amino acids and peptides were synthesized in the Institute of Biotechnology CJSC RA and were modeled by Chem3D Ultra 9.0. Ligand internal energy was decreased by minimizing the MM2 energy.  Enzyme-inhibitor interaction was modeling using AutoGrid4.0, AutoDock4.0 software.

Results and Discussion: According to the data obtained the most effective inhibitors for proteinase K are D and L isoforms of α-methyl-β-phenylalanine, allylglycine, allylalanine, which have inhibition constant around 1mM. As for trypsin, peptides bind with to trypsin with less free energy than amino acids and N-formyl-(S)-methionyl-(2R, 3S)-hydroxyleucine, N-formyl-(S)-methionyl-(2S, 3R)-hydroxyleucine have the most effective inhibitory activity. Only (2R,3S)-hydroxyleucine and (3R,2S)-hydroxyleucine could bind to trypsin active site. Taking into account the location of detected binding sites we suggest that studied ligands can serve as non-competitive inhibitors as well as competitive inhibitors of serine proteases. These results have been checked and partially approved by laboratory assays.

Conclusion: The results obtained suggest that this software could be used as the first step in the development of inhibitors for serine proteases and other enzymes. 
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MOLECULAR DYNAMIC SIMULATION OF INTERACTION OF AMINOACID MOLECULES WITH DIPALMITOYLPHOSPHATIDYLCHOLINE (DPPC) BILAYER IN WATER

S.A. Aramyan, A.H. Poghosyan

International Scientific and Educational Center NAS RA
Introduction: Molecular dynamics simulations make it possible to get insight of the system and answer some questions in structural biology that are difficult to find experimentally. By application of simulation, a remarkable progress is being made in the understanding of protein dynamic structure, phospholipid membrane behavior and peptide-phospholipid membrane interactions.

Objectives: It is important to investigate the interaction between proteins, including it's constituent aminoacids, with phospholipid membrane. We decided to give a deeper sight to this problem by the determination of ways of interactions between aminoacids and phospholipid bilayers using computer simulation methods.

Material and Methods: There were used the molecules of L- and D-isomers of alanine, and valine and phospholipid bilayer consisting of 128 molecules of dipalmitoylphosphatidylcholine (dppc) and 3655 molecules of water, which corresponds to the fully hydrated state of bilayer. For the computer experiment the GROMACS simulation package with GROMOS force fields were used. After energy minimizations, the molecular dynamics simulation were done with duration of 2 ns for each case. All simulations were made at the same conditions with the same parameters. Temperature was maintained at 303K in NPT ensemble. The Coulomb and van der Waals interactions were cut off correspondingly to 2.5nm and 1.4nm. The isotropic pressure coupling type was used.  

Results and Discussion: The parameters, describing the structure of the dppc bilayer, such as area per lipid on the surface of bilayer, thickness of bilayer, arrangement of aminoacid molecules in the bilayer, were investigated. We have determined that molecules of aminoacids slightly penetrate into the bilayer.

Conclusions: In conclusion we can say that in the present work we for the first time simulated the interaction of aminoacides with phospholipid bilayer.

SECTION III

CELL ACTIVITY MEDIATORS 
CURRICULUM VITAE

	Full name: Ms. Anna Darbinyan
Year of birth: 1985 

Position: Researcher
Degree: BSc

Organization: Institute of Physiology NAS RA

E-mail: anul85@rambler.ru

	Education:   

	Date (from - to)
	Degree obtained, Institution

	2006-to date
	MSc Student, Yerevan State University

	2002-2006
	BSc, Yerevan State University

	Research experience and Technical skills:

	Laboratory skills: Behrens method of toxicity determination (LD50)

	Computer skills: Microsoft Word, Microsoft Excel, Windows, Internet, E-mail

	Knowledge of foreign languages: English, Russian 


EFFECT OF HEPARIN AND TAURINE ON  VIPER VENOM TOXICITY

A.A. Darbinyan, A.V. Voskanyan, M.V. Antonyan, S.S. Gevorkyan.

Institute of Physiology NAS RA

Introduction: Levantine viper (Macrovipera lebetina obtusa, lebetina viper) venom causes blood coagulation, thrombosis, ischemia and necrosis. Many sulfated glycosaminoglycans are attacked by viper venom enzymes. It is known that lost of sulfate groups leads to weakening of heparin anticoagulative properties. Taurine may be fast supplier of sulfate groups for highly sulfated polysaccharides due to its achiral structure and low molecular weight. Also taurine is very interesting, because it is directly involved in the metabolism of phosphatidylcholine, which is straight target of snake’s venom phospholipase A2. 

Objectives: From this viewpoint, it was interesting to investigate heparin and taurine influence on viper venom toxicity. 

Materials and Methods: Behrens method of toxicity determination (LD50) was used. Lebetina viper venom toxicity for white rats was determined 1.8-19mg/kg for intra peritoneal injections. Heparin (1ml (1000U)/kg), and taurine (100mg/kg) injections were done immediately after venom injection. 

Results and Discussion: Heparin treated rats had shown 2-fold less mortality compared with standard toxicity, LD50 was 3.6mg/kg. In case of taurine treatment, rats were divided into 2 groups; all rats were injected by viper venom in dose of 5 mg/kg, which exceeded LD50 2.5 times. Second group of rats, in addition to venom, was treated by taurine in dose of 100 mg/kg. Mortality in the first group was 83.3%, in the second group – 25.0%. The same doses of taurine do not weaken toxic effect of cobra (Naja oxiana) venom: rats and mice died during first few minutes after venom injection. Taurine and heparin in milk curding test do not influence on venom coagulating activity in vitro. In cluster of tested venoms (bee, scorpion, Caucasian viper, Levantine viper, toad, cobra, wasp), only lebetina viper venom is able to curd milk. Sulfate-containing inorganic compounds such as sodium sulfate and tiosulfate do not increase survival significantly.

Conclusions: Taurine effect is not directly related to its sulfate groups. We suggest that whole molecular structure of taurine is responsible for its antitoxic effect.
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PHYTOCHEMICAL INVESTIGATION OF ELAEAGNUS ANGUSTIFOLIA L.  FRUITS OF ARMENIAN FLORAE

A. G. Zhamharyan,  M.G. Balasanyan, L.T. Smoyan

Faculty of  Pharmaceutical Chemistry, Yerevan State Medical University

Introduction: The fruit of E. angustifolia is used in Armenian traditional medicine as an analgesic and anti-inflammatory agent for joint pain. Decoction and infusion of its fruits considered to be a good remedy for fever, jaundice, asthma, tetanus and rheumatoid arthritis [1]. 

Objectives: From this viewpoint, the aim of this study was determination of phytochemical compounds of the extracts from the different parts of fruit E. angustifolia from Armenian.

Materials and Methods: The fruits of E. angustifolia have been collected in Ashtarak region of RA. After preliminary drying at a room temperature, the extracts from pericarp, medulla and seeds of fruits have been received. The flavonoids were identified by using HPCE (High Performance Capillary Electrophoresis) HP3DHewlett Packard with HP ChemStation for CE systems. The phytochemical analysis of the received extracts on the presence of sterols and sugars was verified by GC-MS (Hewlett-Packard (HP 6890 PLUS) with the Mass selective Detector (HP 5973). The retention time of sterols was between 50 to 70 min [2].

Results and Discussion: The phytochemical analysis of extracts of E. angustifolia has shown the presence of germanicol in all parts of fruits.  The analysis of spectra of the received extracts of seeds and medulla of the investigated plant indicates the presence of sorbopyranose, glucopyranose and β-D-fructofuranosyl-α-D-glucopyranoside. D-fructose, maltose and piperonal were also found out in the pericarp extract of fruits. Moreover, in extracts from the pericarp and the medulla of fruits a rutin is found out in enough considerable quantities, while in the seeds this flavonoid is absent. It is important to notice, that spectrum of the rutin, obtained in medullas extract, differs from the spectrum of the rutin standard. That most likely specifies the presence of others glycosides also. 

Conclusions: Thus, phytochemical screening of extract from fruit of E. angustifolia of Armenian flora demonstrates that its anti-inflammatory and anti-nociceptive action is realized due to flavonoids and triterpenoid sapogenin – germanicol.
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EFFECT OF PERIPHERALLY ADMINISTRED PKC ACTIVATOR ON OPIOID ANALGESIC ACTIVITY DURING DIABETES

H.R. Alaverdyan, G.S. Vardanyan, L.E. Matevosyan, R.G. Tchagharyan

Department of Biochemistry, Yerevan State Medical University 

Introduction: Diabetic neuropathy is one of pathologies, accompanied with devastating neuropathic pain. Neuropathic pain is characterized by some degree of resistance to standard analgesic treatment (NSAIDs, opioids). However, opioids still remain as most potent analgesics, and elucidation of opioid resistance mechanisms can help to increase sensitivity to opioids. Objectives: In this study the possible mechanism of decreased effectiveness of opioids during diabetic neuropathy was examined. The aim of this study was to investigate the possible role of protein kinase C activation on opioids’ altered analgesic effectiveness during diabetes. Some studies have shown that opioid resistance during diabetes is related with PKC activation in CNS. We studied peripheral PKC activation and its relation with peripheral sensitivity to opioids during diabetes. The effects of PMA, an activator of protein kinase C, and DAMGO, a potent μ opioid agonist, on formalin test response were studied in controls and diabetics. 

Material and Methods: Experiments were carried out on male 200-230g laboratory rats. Diabetes was induced by intraperitoneal injection of streptozotocin (55 mg/kg). Both PMA (phorbol-myristate-acetate, 300 mkg) and DAMGO (100mkg) were administered intra-plantary; formalin test response was studied in semi-automatic way.

Results and Discussion: During the first phase, in case of diabetes, a formalin test was extended compared to control. Injection of PMA in control group increased duration of the first phase as well. Injection of DAMGO decreased duration and intensity of first phase of formalin test in dose-dependent manner in control group. This effect was prevented by pre-injection of PMA. The same changes were observed during diabetes, but effects of PMA on the first phase and on analgesic effect of DAMGO are expressed to the less degree. Effect of DAMGO on the first phase in diabetic group is higher.

Conclusions: Our results demonstrated significant effect of PKC activation on opioids’ peripheral analgetic effect in control group, but insignificant in diabetic group. Possibly, PKC activation mimics diabetic mitigation of opioids’ effectiveness.
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DISTURBANCES IN THE LYMPHOCYTE MEMBRANE LIPID MODIFICATION PROCESSES AT ACUTE LYMPHOBLASTIC LEUKEMIA

G.V. Hakobyan, M.P. Lazyan, T.R. Torgomyan, T.B. Batikyan, E.S. 1Amirkhanyan, 
Yu. V. Tadevosyan

Institute of Molecular Biology NAS RA; 1Centre of Hematology MH RA

Introduction: Current studies have aimed to explore the cellular and molecular mechanisms underlying malignant transformation of lymphoblasts during acute lymphoblastic leukemia (ALL).   However, the studies concerning the mechanisms of modifications in membrane lipids and their fatty acid compositions, as well as enzyme systems responsible for these processes are very scanty. 

Objectives: The aim of our studies is to reveal regularities of rapid (5 sec) incorporation of exogenous [14C] labeled arachidonic, oleic and palmitic acids in membrane phospholipids and neutral lipids of lymphocytes isolated from the blood of all patients. 

Material and Methods: The main targets of this study were viable lymphocytes and their membrane fraction, isolated from the blood of healthy donors and ALL patients of different age and sex. In these studies we have applied the methods of radioisotope analysis using [14C]-labeled fatty acids and lipids.

Results and Discussion: We revealed for the first time that the fractions lymphocytes lipids, serving as a primary target for the acylation by exogenous fatty acids, in norm are significantly differed from those in ALL. Noteworthy is the observation of abnormal high levels of arachidonic, oleic, palmitic acid containing lysophosphatidylcholines in leukemic lymphocytes. This fact indicates the existence of disturbances in the enzyme activity responsible for formation and degradation of lysophosphatidylcholines, and suggest about the regulation of “homeostatic levels” of this phospholipids.   To explore these disorders we performed series of experiments to define endogenous activities of lipid-modifying enzyme systems, such as A1, A2 phospholipases, and acyltransferases, in the plasma membranes of ALL lymphocytes. In contrast to norm, in leukemic lymphocytes we revealed inhibited activities of A1, A2 phospholipases. In addition, the activity of acyl-CoA- lysophosphatidylcholine- acylrtansferase remains unchanged, while the activity of acyl-CoA-glycerophosphorylcholine – acyltransferase is elevated. 

Conclusions: Hereby, we conclude that the abnormalities observed in the metabolism of membrane lipids in ALL lymphocytes have a membrane-bound specificity. Among the studied enzymes only the high activity of acyl-CoA-glycerophosphocholine – acyltransferase is the cause of multifunctional membrane compounds, lysophosphatidylcholines, accumulation in the malignant lymphocytes. 
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INTERACTION OF   PT-CONTAINING COMPOUND WITH DNA

V. Vardanyan , I. Grigoryan

Department of Molecular Physics, Yerevan State University
Introduction: It is well established that platinum coordination complexes exhibit antitumor effects. The success of platinum complexes in killing tumor cells results from their ability to form on DNA various types of covalent adducts that are capable of terminating DNA synthesis. 

Objectives: In our experiments we were investigated the interaction of calf-thymus (CT) DNA with binuclear Pt-containing compound represented by formula Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2.  

Materials and Methods: The interaction of calf-thymus (CT) DNA with Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2 was investigated by various methods, which include measurements of melting curves with the use of absorption spectrophotometry and measurements of (CD) spectra. Solutions of the platinum complexes were prepared by dissolving the compound in 10-3M NaCl+10-2M NaClO4 buffer (ionic strength μ=0.011, pH=6.4). In the investigations the range of Pt-containing drug concentrations   was   10-10-10-5 M   (0.000003 < r <0.3, where r is the number of ligands per nucleotide (M/P)). 

Results and Discussion: The results obtained indicated that at small concentrations of Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2 a stabilization of DNA molecule was observed. Stabilization of DNA molecule was accompanied by the increase in the temperature of melting (Tm). We also measured DNA refolding. It was interesting that in 10-6 M concentration of Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2, the refolding is approximately equal to 86%. We did double melting which proves, that the major adduct of Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2 in DNA was an inter-strand cross-link, which could play a very important role in the biological activity of this compound, because this covalent cross-links prevent separation of the two strands of DNA.

Conclusions: CD measurements indicated that the binding of an anticancer Pt-containing compound (Cis-[{Pt (NH3)2Cl} 2Pyr] Cl2) results to local B-A conformational transition in places of binding. These conformational changes will be investigated in future.
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Alterations in serum creatine kinase and purine nucleoside phosphorilase activities induced by toxic pollutants related to chloroprene rubber production

J.S. Khlghatyan

Laboratory of Molecular Enzymology, Institute of Molecular Biology NAS RA

Introduction: The qualitative and quantitative changes in enzymes’ systems induced by human pathologies, including intoxication, may be used as markers for many related disorders. Creatine kinase (CK), which is a key enzyme of the cellular energy homeostasis, and purine nucleoside phosphorylase (PNP), one of the leading enzymes of purine metabolism, are widely used as markers of different diseases and toxicant impact [1-3].  Yerevan plant «NAIRIT», producing chloroprene rubber, is source of POPs (persistent organic pollutants) environmental releases, which have chronic toxic impact on workers of this plant [4].

Objectives: To reveal CK and PNP as biomarkers of toxic impact induced by chloroprene and POPs related to chloroprene production.

Material and Methods: CK and PNP activities of the blood serum have been evaluated based on tests of creatine accumulation and guanine accumulation respectively [2, 3]. SPSS 13 has been used to analyze the data obtained.

Results and Discussion:  A comparative study was launched to assess the levels of serum CK and serum PNP activities of healthy donors (group 1 - control group) and workers in rubber (group 2) and chloroprene (group 3) departments of the “NAIRIT” plant. The analysis of the data obtained, accounting for the gender factor, indicates a statistically significant reduction in the levels of both CK activity and PNP activity in group 3 vs. the control group (p<0.05), as well as vs. the group 2 (p<0.05). This may relate to a greater-magnitude exposure of workers to toxic pollutants at the chloroprene department.

Conclusions:  Chloroprene and related POPs have toxic impact on workers involved in chloroprene rubber production. CK and PNP can be used as biomarkers of toxic impact of chloroprene and POPs related to chloroprene rubber production.
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DETERMINATION OF ANTI-HAEMOLYTIC ACTIVITIES OF SECONDARY AMINO ALCOHOLS

L.A. Vardevanyan

Laboratory of Biophysics of the Centre of Radiation Medicine and Burns MH RA

Introduction: Emergence and progress of many diseases are coupled with the increased generation of free radicals alongside with the decreased activity of endogenous antioxidant defence of the organism. As a result, the state of oxidative stress is developed as misbalance between antioxidants and pro-oxidants with dominance of the last ones, due to which the organism cannot neutralize a great amount of aggressive free radicals. Therefore, the elaboration of medicines with antioxidant activity in addition to their main therapeutic effects will be an advantage. 

Objectives: In the present study the anti-haemolytic activities of newly synthesized β-amino-4-substituted propio-phenones encoded as compounds Н-250, Н-252, Н-253, Н-254, Н-256, Н-258, Н-259, Н-260, Н-305 were determined in the model system of intact rat blood erythrocyte membrane oxidative damage. 
Materials and Methods: The following control and experimental samples were prepared: (1) erythrocyte suspension with 1% haematocrit; (2) erythrocyte suspension with addition of 0.015% H2O2 in order to stimulate the haemolysis; (3) additional exposure of samples to X-ray at 150 Gy to enhance H2O2-induced oxidative damage of erythrocyte membrane. Experimental samples were composed by addition of 10-3 M testing substances to the samples (1), (2) and (3).

Results and Discussion: According to the results obtained, the compounds Н-250, Н-252, Н-254, and Н-305 in 10-3 М concentrations did not cause the structural disturbances of membranes during the incubation in erythrocyte suspension, while the substances Н-253, Н-256, Н-258, Н-259, and Н-260 induced destruction of erythrocyte membrane. In the presence of H2O2 the substances H-250, H-252, and H-253 produced membrane damaging effects, but in case of Н-252, Н-253, Н-256, Н-259, Н-260, and Н-305 the membrane stabilizing action was observed in comparison with control samples.

In irradiated samples the compounds Н-250, Н-252, and Н-254 acted as pro-oxidants enhancing the haemolysis. In substances Н-253, Н-256, Н-259, Н-260, and Н-305 were revealed anti-haemolytic effects.

Conclusions: Data obtained showed that the newly synthesized β-amino-4-substituted propio-phenones are biologically active compounds and can exert stabilizing effects on cell membranes. 
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MODULATION OF PARP-1 ACTIVITY BY ADENOSINE TRIPHOSPHATE IN NUCLEAR CELL-FREE SYSTEM
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Department of Biophysics, Faculty of Biology, Yerevan State University 

Introduction: Widely recognized biological role of adenosine triphosphate (ATP) attributes to energy-rich compound used to drive cell metabolism and maintain organized disintegration of the cell in late stages of apoptotic death. However, in last few years a new role for ATP was emerged as a potent allosteric regulator of enzyme poly (ADP-ribosyl) polymerase-1(1). Poly (ADP-ribosyl) polymerase (PARP-1) is chromatin-associated enzyme, which is involved in broad range of nuclear processes. Notably, ATP induced modulation of PARP-1 activity stems from its potential to control chromatin architecture and eventually nuclear activities. 

Objectives: To evaluate biological significance of ATP in regulation of PARP-1 activity in conditions close to naturally occurred, we study the activity of enzyme in isolated rat liver nuclei incubated in the media (cell-free system), which contained ATP.

Materials and methods: Isolated rat liver nuclei were incubated in the media which contained ATP (final concentration of ATP in nuclei incubation media was 5mM) or was free of this compound. Nuclei were isolated according to [2]. PARP-1 activity in isolated nuclei was determined by [3].

Results and Discussion: Our data show that ATP drastically inhibited PARP-1 activity in isolated rat liver nuclei which is in good accordance with results of the authors, who had shown the inhibitory effect of ATP on purified PARP-1 preparations. 
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NEUROTRANSMITTER AMINO ACIDS GENERATION FROM GLUTAMINE IN BRAIN MITOCHONDRIAL FRACTION DURING ALUMINUM INTOXICATION 

M. Manucharyan, A. Vardanyan, R. Kamalyan

Institute of Biochemistry NAS RA

Introduction: The glutamine is a main source of neurotransmitter amino acids, also is a primary energy for many cell types. Commonly accepted way of GABA formation is deamidation of glutamine and the following decarboxylation of glutamate. We suggest that during intoxication GABA can be formed from glutamine omitting the way of exitotoxic glutamate formation which can serve as a compensatory way in terms of intoxication. 

Objectives: The goal of this study was to elucidate the generation of neurotransmitter amino acids from glutamine during intoxication induced by Aluminum. 

Materials and Methods: DON (6-diazo-5-oxonorleucine) was used as an inhibitor of PAG. The incubation medium pH was equal to 7.4, which is not optimal for phosphate activated glutaminase (PAG) and glutamate decarboxylase (GAD).

Results and Discussion: In the medium which contained the cofactor of PAG, the inorganic phosphate (Pi), glutamine utilization was not detected, which was surprising result of our expectation. Probably this was because of the conformation changes of PAG during Aluminum intoxication. GABA content of this medium was unchanged. Totally different data were obtained form the medium which contained pyridoxal phosphate (PLP), the cofactor of GAD. Glutamine utilization was three-fold higher than that of control samples. The amount of GABA was twice decreased compared with control sample. The content of GABA was slightly increased in the medium which contained DON with Pi, compared to the sample, which contained DON with PLP, where the content of GABA was unchanged. The same data were obtained from the sample, which contained DON with Pi and PLP, whereas the utilization of glutamine was slightly increased compared with the control sample. Glutamine utilization was unchanged in the medium, which contained DON with Pi, and was twice increased in the medium, which contained DON with PLP.  

Conclusions: The data obtained demonstrate the significant changes in regulatory properties of PAG and GAD during intoxication. 
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REGULARITIES OF LIPID ACYLATION IN BLOOD LYMPHOCYTES AT BREAST CANCER

M.P. Lazyan, T.R.Torgomyan, T.B.Batikyan, Yu.V.Tadevosyan

Institute of Molecular Biology NAS RA

Introduction: Nowadays diverse hypotheses of cancer aetiology, such as viral, genetic or promotoral, chemical, radiation, membrane autohybridization and others are widely discussed. Cell malignant transformation affects such vitally important cell functions as the genetic control of cell proliferation and differentiation, intercellular contacts, transmembrane processes, protection reactions, etc. The central morphofunctional site of the cell that is involved in the indicated cellular functions is the plasma membrane. From this point of view a great attention is focused on membrane autohybridization hypotheses. The pathologic changes in the functioning of diverse membrane-bound proteins (such as receptors, G-proteins, enzymes, etc.) have been elucidated at cancer. Though, there are abundant literature data indicating also the importance of membrane lipids in the regulation of various cellular functions, their role in the aetiopathology of malignancy transformed cells is not studied in detail. Particularly, there are no data concerning the plasma membrane lipids fatty acid (FA) content modification processes at the breast cancer (BC). 

Objectives: The main objective of this study was the investigation of the regulation of arachidonic acid (AA) rapid (5 sec) and sustained (60 min) incorporation into the phospholipids (PL) and neutral lipids (NL) of human peripheral blood lymphocytes (HPBL) at norm and BC.
Materials and Methods: Isolation of HPBL from whole blood, labelling of cells by [14C] AA (“Amersham”, UK), lipid extraction, and fractionation were carried out by the standard methods. The radioactivity was detected by radioscanning (“Berthold”, Germany) and counted by liquid scintillation spectrometer (“Roche-Bioelectronique Kontron”, SL-4221, France). 

Results and Discussion: The data obtained showed that there are regular defects in the mechanisms of lymphocyte PL and NL acylation by AA during BC. AA incorporation at the early stage (5sec) was altered in HPBL of all BC patients. Importantly, the similar pattern of abnormalities in HPBL lipids acylation were observed earlier in three different forms of leukemia.  Characteristic differences for each type of disease were observed at the relatively sustained (60 min) stages of lipid acylation processes. 

Conclusions: Alterations in quick and reversible lipid modification mechanisms that are identical for all the studied types of cancer, have a membrane-bound nature and can be used as additional testing parameters for further definition and individual correction of chemotherapy programme in cancer clinic.
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INTERACTION OF SPHINGOMYELIN CYCLE SIGNALING SYSTEMS AND LIPID OXIDATION IN EXPERIMENTAL BRAIN EDEMA

M.A. Aganyants, G.S. Ghazaryan, M.V. Lvov, L.M. Hovsepyan

Molecular Membranology Group, Institute of Molecular Biology NAS RA

Introduction: Signaling pathways which make ischemia bring about necrosis and apoptosis include initiation of lipid oxidation and activation of sphingomyelin cycle. This cycle includes generation of second messengers, ceramides, sphingosine and sphingosine-1-phosphate, and represents a mechanism of signal transduction from the cytoplasm into the nucleus.

Objectives: The goal of our research was to conduct quantitative analysis of ceramides, sphingomyelins and glycosphingolipids as well as the products of their hydrolytic breakdown - ceramide and sphingosine in brain edema.

Materials and Methods: To obtain experimental edema white rats were intra-peritoneal injected with Sn-tetraethyl (10mg/1kg). Quantitative and qualitative analyses of gangliosides and galactosilceramides were carried out. 

Results and Discussion: Our study has shown that brain edema is accompanied with the activation of lipid oxidation processes. This conclusion is based on the fact of increased quantity of diene conjugates, hydroxides and malonic dialdehydes. The study of lipid composition let us detect a decrease in the quantity of sphingomyelins, and galactosylceramides with parallel increase in the quantity of their hydrolytic breakdown product- sphingosine.

Conclusions: We assume that in brain edema there is an activation of sphingomyelinase, which results in sphingosine accumulation. The data obtained are indicative of sphingosines’ ability to influence cell differentiation, proliferation and apoptosis.  
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INDUCTION OF SECONDARY METABOLISM IN H. РERFORATUM L. CALLUS CULTURES UNDER THE INFLUENCE OF WATER-SOLUBLE PORPHYRINS AND MANNAN

A.S. Martirosyan

Biomedical Faculty, Russian-Armenian (Slavonic) State University

Introduction: Today an issue of current importance is the induction of secondary metabolism by agents that will remove infection not harming the plant genome and in the case of penetration to plant organs will not be toxic. 

Objectives: To induce the secondary metabolism in Hipericum perforatum L. callus cultures the influence of new synthesized water-soluble porphyrins, - meso-tetra-[4-N-(2`-oxyethyl) pyridyl] porphyrin (ТОЕt4РуР) and its zinc derivative (Zn-ТОЕt4РуР), as well as elicitor mannan on morphogenesis and hypericins (G-group) biosynthesis was investigated.

Material and Methods: H. perforatum callus cultures were cultivated on a growth media containing porphyrins and mannan. After 2 weeks morphology was investigated. G-group concentrations were revealed by HPLC analysis (photodiode-array SPDM 6M system, Shimadzu, Japan). 

Results and Discussion: It was shown by HPLC analysis that depending on cultivation conditions there are differences in G-group biosynthesis and in morphology of H. рerforatum L. callus cultures. Investigated porphyrins accelerate the formation of globular structures within the calluses that provide a double-side penetration of nutrient medium and lead to biomass accumulation. Mannan stimulates G-group biosynthesis that is accompanied by peroxidase activity increase due to the synthesis of new cationic izoenzymes. ТОЕt4РуРirr stimulates G-group biosynthesis more than mannan not influencing  the peroxidase activity and isoenzyme composition. Thus its application is promising for the induction of secondary metabolism. The presence of ТОЕt4РуРnon-irr leads to hypericin biosynthesis induction as well as to activity increase and isoenzyme synthesis of peroxidase. Zn-ТОЕt4РуР practically does not influence G-group biosynthesis, probably due to the metal that is present in tetrapyrolle ring. 

Conclusions: Thus, under the mannan influence, possessing pathogenic properties, a correlation between G-group biosynthesis and de novo synthesis of peroxidase molecular forms was observed. The latter could be the result of inclusion of defense mechanisms. ТОЕt4РуР, possessing antipathogenic and strong photodynamic properties, stimulates G-group biosynthesis. Hence ТОЕt4РуР may be recommended for effective sterilization of seeds and callus cultures of H. perforatum and as a stimulator of secondary metabolism.
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bactericidal activitIES of Garlic’S (Allium Sativum) FRESH juice AND DRIED preparations

         M.M. Pashayan, H.G. Hovhannisyan; H.V. Topchyan

Department of Drug Technology, Yerevan State Medical University

Introduction: Bacterial vaginosis (BV) is one of the most common vaginal infections encountered in medical practice. BV is characterized by a dramatic shift in vaginal flora from one which is normally dominated by facultative anaerobic lactobacilli to a flora with greatly reduced numbers of lactobacilli and massive increases of other anaerobic microorganisms. Multiple resistance of pathogen microorganisms to currently used antibiotics make treatment of vaginosis ineffective. There is an urgent need in new non-antibiotic microbicides, e.g. herbal. 

Objectives: The aim of this investigation is a comparative study of bactericidal activity of fresh and dried preparations of Garlic’s juice for manufacturing two-layers vaginal suppositories composed of garlic’s preparations and probiotics. 

Materials and Methods: Bacterial cultures used: Lactobacillus acidophilus, Escherichia coli and Staphylococcus aureus. Fresh juice of garlic and suspension of garlic’s cloves powder received by sublimation on HFD (high frequency drier) under vacuum were used. Bactericidal activity of preparations was determined by the methods of two-multiple dilutions and diffusion in agar by addition 0.3 ml of fresh extract or suspended powder in 5 mm diameter wells.  

Results and Discussion: Fresh juice of garlic possessed the highest bactericidal activity relevant to Е. coli and S. aureus at which inhibition zone was 40мм. Water suspension of powder received by sublimation and HFD was for about two times less active, whereas the preparation received by vacuum drying did not possess bactericidal and even antibacterial activity. Vaginal resident culture L. аcidophilus possessed significant resistance. Depending on a drying mode bactericidal activity of fresh garlic juice is reduced, at the expense of partial or full evaporation of active components possessing antibacterial action.

Conclusions: Dried preparations of fresh garlic’s juice received by sublimation and HFD substantially save activity. Resistance of vaginal resident bacteria to active preparations of garlic provides an opportunity for creation of two-layer vaginal suppositories consisting from bactericidal substances and probiotics. That may be used for treatment of vaginitis.
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EVALUATIONS OF GROWTH MEDIUM ACIDIFICATION POTENTIAL OF LACTOBACILLUS ACIDOPHILLUS INMIA 9602

H.G. Hovhannisyan, M.M. Pashayan

Department of Drug Technology, Yerevan State Medical University 

Introduction and Objectives: Between menarche and menopause, increased levels of estrogen cause large amounts of glycogen to be deposited in the vaginal epithelium. During this time, the anaerobic metabolism of the glycogen, by vaginal flora, causes the vagina to become acidic (pH~4). Acidity has long been thought to be one of the protective mechanisms of the vagina. The mild acidity of the healthy vagina has been shown to correlate with decreased risk for sexually transmitted diseases. L. acidophilus was once believed to be the dominant species of Lactobacillus in the vagina, but with more recent techniques, the L. acidophilus group has been subdivided into a number of gene-species. Shifts in bacterial flora have long been associated with shifts in vaginal pH. The objectives of this study were designed to test whether the characteristics of acid production by in vitro can account for vaginal acidity and determine, whether L. acidophillus INMIA 9602 growing in the pH range from 3.6 to 4.5 may be found in a healthy vagina.

Materials and Methods: The L. acidophillus INMIA 9602 was grown in either standard MRS growth medium (pH 6) or in MRS acidified with HCl to pH 5 or 4.  The acidification rates per bacterium were determined during the period of exponential growth, because the most of the present bacteria could be presumed to be viable during the most rapid growth.

Results and Discussion: As the pH of the growth medium was reduced to 4, the bacterial species showed various degrees of pH-dependent growth inhibition. However, even at pH 4, the strains of lactobacilli remained viable and still exhibited significant growth. The rate at which the bacteria acidified their growth medium paralleled their rate of growth, and an asymptotic pH was approached as the bacteria neared terminal growth. The L. acidophillus INMIA 9602 acidified medium to an asymptotic pH of 3.2 to 3.5, excelling that seen in case of other Lactobacillus.  When it was grown in medium formulated with pH close to the asymptotic pH, the rate of growth decreased, whereas the rate of acid production per bacterium increased. Each bacterium produced protons at the rate of 106/s (protons per second per bacterium) when growth was started at a pH of ~5.0. The buffer capacity of MRS is 30 mM/pH (i.e., it takes 30 mM/liter of HCl to lower the pH 1 unit). Therefore at concentrations of ~108 bacteria/ ml, the lactobacilli in these experiments acidified MRS broth at rates of 0.75 to 1 pH units/h. Regardless of initial pH and concentration of bacteria, L .acidophillus INMIA 9602 stopped growing and acidifying when it reached asymptotic pH in the range of 3.2 3.5.This range is comparable to that seen in vivo in the healthy vagina.

Conclusion:  The lack of dependence of extent of growth on bacterial concentration suggested that depletion of metabolites and/or buildup of waste products, other than acids, was not a limiting factor. We found that L .acidophillus INMIA 9602 could resume growth in its conditioned medium, if it was neutralized to a higher pH, showing that acidity alone was the limiting factor in their growth. The acid production appeared to increase (as the growth rate slowed), when the bacteria were grown nearer to their asymptotic pH. 
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ISOLATION AND CHARACTERIZATION OF LACTIC ACID BACTERIA SPECIES FROM ARMENIAN YOGHURTS (MATSUNS)

N.G. Grigoryan and H.G. Hovhannisyan

Center for Microbiology and Microbes Depository NAS RA

Introduction and Objectives: The aim of this study was isolation and identification of Lactic acid bacteria (LAB) from broad variety of Armenian yoghurts, a traditional food named “matsun”, and to determine active starters for development of new dairy products.

Materials and Methods: A 25 g sample of each food sample was taken aseptically. They were transferred to sterile plastic bags and then homogenized in 225 ml of sterile buffered peptone water. Five 10-fold diluted homogenates were then prepared and these were inoculated on plates of MRS agar (Oxoid), acidified with glacial acetic acid to pH 5.7 and incubated anaerobically for 48 h at 32°C. Colonies with typical characteristics were randomly selected from plates and tested for Gram stain, cell morphology, and catalase and oxidase reaction before further application of sugar fermentation and characterization tests. The identity of the culture was based on characteristics of the strains of Lactobacillus spp. as presented in Bergey’s Manual of Determinative Bacteriology, carrying out microscopy (morphology), Gram straining, growth at 15 and 45°C, fermentation of different carbon sources, and growth in 7.5% NaCl. Fermentation properties were studied in skim milk.

Results and Discussion: On the basis of all the identification tests of all strains isolated from 86 Armenian yoghurts  samples, 11 strains were identified as Lactococcus lactis, 8 strains were identified as Streptococcus thermophilus, 6 strains were identified as Lactobacillus bulgaricus, 6 strains were identified as Lactococcus cremoris, 4 strains were identified as Lactobacillus helveticus, 3 strains were identified as Lactobacillus acidophilus, 3 strains were identified as Lactobacillus lactis, 3 strains were identified as Streptococcus  bovis, 3 strains were identified as Lactobacillus rahmnosus,  and 1 strain was identified as Lactobacillus fermentum. 

Conclusions: LABs, which possess higher growth rate, milk curdling and organoleptic properties have been isolated as candidate starters for new dietary food processing.  
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CALLUS CULTURE OF NERIUM OLEANDER L. AS A SOURCE OF CYTOTOXIC HEART GLYCOSIDE OLEANDRIN

N.A. Hovhannisyan, A.G. Yesayan, G.H. Gasparyan

Yerevan State University  

Introduction: Plant Nerium oleander was earlier demonstrated to contain heart glycoside oleandrin possessing high cytotoxic activity against human tumor cells. As levels of soil pollution by heavy metals, radionuclides, pesticides, oil products, etc, are known to increase and because of exhaustion of natural resources of medicinal plants, nature-independent sources of valuable plant raw materials seem to be desirable.  Toward this aim a technique of oleander callus culture was developed earlier. 

Objectives: The objectives of the work presented were to evaluate biosynthetic potential of oleander callus culture in point of view of oleandrin biosynthesis and to study cytotoxic activity of its extracts. 

Materials and Methods: The oleandrin content was determined by LS/MS/MS and spectrophotometric analyses.  Cytotoxicity of water extracts of oleander callus culture was studied by using vital dye (trypan blue) exclusion test. Extracts was prepared as described in US Patent No 5135745 (Ozele, 2000). 

Results and Discussion: It was shown that callus culture of N. oleander retains specific for intact plant ability to synthesize oleandrin. Its contents in callus culture was less than in intact plant (1.5 ng mg−1 versus 9.43 ng mg−1, accordingly). In order to promote oleandrin accumulation in callus tissue the culture growth conditions were optimized mainly via selection of assortment and concentration of hormonal growth regulators. As a result, the oleandrin yield in the culture grown in modified Murashige&Skoog medium added with 1.0 mgL−1 2,4-dichlorophenoxyacetic acid (2,4-D) was as high as 9.34 ng mg−1. Hot water extracts of callus culture were revealed to be highly cytotoxic in vitro for human cell lines HT-1080 of fibroblastoma, КВ of epidermoid carcinoma, K-562 and KCL-22 of chronic myeloid leukemia, and Jurkat of T-lymphoblastic leukemia. IC50 (the dose inducing the death of 50% of cells) of oleandrin in K562 cell line was 6 ng ml−1. 
Conclusions: The results obtained suggest that callus culture of N. oleander can be used as an alternative source of the cytotoxic compound oleandrin. It may promote the development of the new anticancer medicines of plant origin. 
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PROGRESS IN TOXICOLOGY IN VITRO IN ARMENIA

N. Babayan1, K. Margaryan1, A. Tovmasyan2, G. Gasparyan1 

1Department of Genetics and Cytology, Yerevan State University

2Department of General and Organic Chemistry, Yerevan State Medical University

The conventional toxicology (safety testing and hazard evaluation) was traditionally based on in vivo assessment of agents’ toxic effects. Since 1959 the "three Rs" concept was developed by CAAT (Center for Alternatives to Animal Testing, USA) to find new alternative methods to replace laboratory animals in experiments, reduce the number of animals tested, and refine necessary tests to eliminate pain and distress. The two major alternatives to in vivo animal testing are in vitro cell culture techniques and in silico computer simulation. Today in vitro methods are used at earlier stages of agents’ evaluation; they play a major role due to their high sensitivity and rapidity; the cell culture became the most successful and promising alternative to animal use. Our Department has been developing safety testing in vitro using contemporary alternative methods of cell culture, cytotoxicity and genotoxicity assessment, flow cytometry, DNA gel-electrophoresis, etc. For the last period novel water-soluble meso-substituted cationic pyridyl-porphyrins and their derivatives were studied as potential chemotherapeutics. The derivatives bearing allyl, oxyethyl, butyl, or methallyl functional groups and metalloporphyrins with various central metal atoms (Fe, Zn, Ag, or Co) in porphine ring were tested for their in vitro cytotoxicity (by trypan blue exclusion test) and genotoxicity (by the Comet assay) in cancer cell lines. The most effective amphiphilic metalloporphyrin that include Ag as a metal atom and allyl as a functional group was shown to be more toxic for cancer cells than known chemotherapeutics Cisplatin and Cyclophosphamide. At the same time this compound was demonstrated to be less toxic for normal cells in vitro than Cisplatin.  It also has no genotoxic activity. This new porphyrin and its metallocomplex may be considered as potential chemotherapeutic agents.

This work was supported by the grants of ISTC (A-301.2) and CRDF/NFSAT (GRASP 29/06).
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CYTOLOGICAL ANALYSIS OF INTERFERON AND ITS SYNTHETIC INDUCER ON THE TRANSFORMATION LINE OF HUMAN CERVICAL CARCINOMA DURING CULTIVATION PERIOD

H.S. Zakaryan, Z.B.Semerjyan 
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Introduction: Interferon is a special type of proteins that are produced by animal’s immune system cells including human. Interferon and its natural and synthetic inducers have a crucial role in immunotherapy, oncology and antiviral medicine.

Objectives: It was conducted a cytological study of interferon from leukocytes and cycloferon (synthetic inducer of interferon) on the transformed cancer cell line of human cervical carcinoma, HeLa, during cultivation.

Materials and methods: Cells were cultivated in the DMEM medium with addition of 7% fetal bovine serum. Cycloferon and interferon has been entered into a part of flasks with cover glasses after 24 hours of passage. Another part of cover glasses are used as control. Glasses withdrew after 24 hours and fixed in 96% ethanol within 30 minutes. Then preparations have been stained by Feulgen method for DNA within 1.5 hours. Quantitative definition of nuclear DNA and its area in a nucleus of cells was made on a microscope-photometer SMP-05 (Opton). The results obtained are shown below in table.

	Groups
	DNA
	Area

	control
	125.3 ± 4.8
	102.7 ± 2.4

	interferon
	103.7 ± 5.0*
	91.0  ± 2.8*

	cycloferon
	129.5 ± 6.1
	119.9 ± 4.3**


*p<0.01, **p<0.001

Results and discussion: The results obtained demonstrate that the quantity of DNA after 24 hours of interferon impact decreases in comparison with control. This suggests about inhibitory role of interferon on DNA synthesis. At the same time DNA area in nucleus decreased after interferon impaction. Cycloferon application produce only increase in nuclear area. As DNA amount is stabile both in control and in experimental groups, we can conclude that the increase in nuclear area is due to changes in RNA amount. 

Conclusion: Interferon and its synthetic inducer cycloferon are characterized by low toxicity that makes them perspective as drugs in oncological medicine.  Whereas they are applied in clinics, their influence on the genetic apparatus of cells is not studied so well. Our results have shown that interferon blocks DNA replication, and cycloferon induces increase in transcriptional processes in nucleus of HeLa cells. These results suggest that interferon inhibits main metabolic activities of HeLa cells. 
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CYTOLOGICAL STUDY OF HUMAN CONTINUOUS CELL LINES OF NEUROBLASTOMA SH-SY5Y DURING CULTIVATION

Z.B. Semerjyan

Laboratory of Cellular Biology, Institute of Molecular Biology NAS RA

Introduction: The cell line SH-SY5Y is a third generation neuroblastoma cloned from SH-SY5 developed from SH-SY, which is from SK-N-SH. 

Objectives: The aim of the present study was to discover and investigate the changes of biological behavior of cells, nuclei and nucleoli, dynamics of the quantity of nucleolar DNA, changes in cell sizes, also the proliferative activity of the cells during three days of cultivation.   

Materials and Methods: SH-SY5Y neuroblastoma cells were cultured in Eagle’s medium with glutamine and 10% fetal bovine serum.

Results and Discussion: Results showed that the number of cells per 0.01mm2 of the monolayer significantly increases. The dead cells’ number increased during the all cultivating stages. The investigation of nucleolar apparatus showed that the number of nucleoli per nucleus decreased gradually though insignificantly. The quantity of nucleolar DNA following 48 hours of cultivating varied in a range of near tetraploid amount, and it decreased insignificantly following 72 and 96 hours of cultivation. The number of euploid cells showed a tendency for increasing. By 96 hours of cultivation a gradual decrease of nucleolar-nuclear area ratio was shown, which suggests that the changes of cytological indices followed certain regular patterns. In addition, the average number of nucleoli per nucleus and the total summary area of nucleoli were changed insignificantly. 

Conclusions: Generally, the neuroblastoma showed stabile biological behavior. It represents changes in population and cellular indices, as well as in stability of the main nuclear and nucleolar data. 
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SPECIFIC IGG AND IGA RESPONSE TOWARDS COMMENSAL BACTERIA IN FMF

G.P. Manukyan

Group of Molecular and Cellular Immunology, Institute of Molecular Biology NAS RA

Introduction: Familial Mediterranean fever (FMF) is an autoinflammatory disease, characterized by recurrent episodes of fever and localized inflammation. Despite the well-defined genetics of FMF, environmental factors were implicated in initiating of acute attacks. The triggers of periodical attacks are still remaining unknown. Investigation of the immune response against luminal bacteria in patients with FMF may be crucial for the better understanding of FMF pathogenesis and for new treatment strategies to be devised. 

Objectives: The aim of this investigation was to evaluate the specific immune reactivity to culturable commensal bacteria in patients with FMF and healthy subjects. 

Materials and Methods: Specific immunoglobulin (Ig)G and IgA against total antigens of the most isolated commensal bacteria from fecal specimens of four FMF patients were measured by ELISA and analyzed by Western blot in sera of 13 FMF patients (9 FMF patients in remission period and 4 FMF patients in acute period) and 11 healthy controls. Taxonomic affiliation of bacteria was confirmed by sequence analysis of 16S rRNA genes. 

Results and Discussion: The Bacteroides species were the most frequently isolated bacteria, followed by Escherichia coli. Other frequently isolated bacteria were from the genera Parabacteroides, Enteroccocus, and Lactobacillus. There were no differences in specific IgG and IgA titers against all investigated commensal bacteria in sera of FMF patients in remission period and FMF attack. Significantly increased IgG titers against the antigens of P. distasonis, E.coli and B.ovatus were observed in sera of FMF patients compared with controls. No essential differences in serum IgA titers were revealed between FMF groups and healthy subjects. Immunoblotting results demonstrated the presence of IgG antibodies directed against the multiple protein antigens of commensal bacteria. 

Conclusions: Thus, excessive reactivity of the adaptive immune system against luminal antigens of intestinal bacterial flora in sera of FMF patients was observed. It needs further clarification whether this high immunoreactivity plays directly pathogenic role in FMF.

CURRICULUM VITAE

	Full name: Mr. Hayk Harutyunyan

Year of birth: 1978

Position: Researcher

Degree: PhD
Organization: Institute of Biochemistry NAS RA

E-mail: hayk@web.am

	Education:

	2000-2003
	PhD student, Armenian Agricultural Academy

	1995-2000
	Student, Armenian Agricultural Academy

	Professional Experience:

	2007-to date
	Researcher, PCR Laboratory, Center of Hematology MH RA

	2006-to date
	Lecturer,  Armenian State Agrarian University

	2003-to date
	Researcher, Institute of Biochemistry NAS RA

	2005-2007
	Responsible for animal breeding, Institute of Biochemistry NAS RA 

	2004-2006
	Lecturer, Haybusak University

	Membership:

	Biotechnological Armenian Association

	Research experience and Technical skills:

	Laboratory Skills: DNA isolation and purification, electrophoresis, PCR, routine hematological and biochemical tests.

Computer skills: Microsoft Office,  CorelDraw, Photoshop

Knowledge of foreign languages: English, Russian 


SPERM AGAINST CANCER

R.G. Kamalyan, H.A. Harutyunyan

Institute of Biochemistry NAS RA
Introduction: Cancer prevention/treatment is an important problem of modern medicine. General strategy of malignancy combating is using of chemotherapeutics. Vaccines against cancer cell markers have been also developed. The group of compounds named cancer/testis antigens have been discovered during the last years. Their application provides evidence on the existence of   similarity between malignant cell and normal sperm. 

Objectives: Sperm and cancer cells have similar proliferation activities. On the other hand, in contrast to malignant cell, sperm is able to differentiate after incorporating into ovule. Thus, we hypothesized that sperm could change the program of cancer cells making them normally developing healthy cells.   

Material and Methods: In the experiments we use white female outbred rats, 2-3 months old, weighting 140-160 g. Sarcoma strain 45 tumor cells were obtained from the Institute of Fine Organic Chemistry of the Scientific and Technological Center of Organic and Pharmaceutical Chemistry NAS RA. Tumor transplantation was performed by subcutaneous injection of 0.5 ml of tumor cell suspension (1 x 106 cells) into lower part of left femoral region. On the second day after Sarcoma inoculation, to the half of the animals infected with malignant cells1.0 ml of bovine sperm suspension (1 x 107 cells per ml) was injected subcutaneously in the region close to sarcoma cells administration. 

Results and Discussion: Results of our experiment demonstrate great inhibitory potential of sperm directed against malignancy development. Many characteristic features of sperm may contribute to this effect. And from our viewpoint the most important factors are: 1. immune response provoked against sperm, which may be also efficient against malignancy development, accounting for testis-cancer antigens existence; 2. sarcoma cells infected by sperm changes their development program.  Here we consider the possible inoculation of sperm DNA into cancer cell and reconstruction of affected genes into tumor cells, which lead to their growth arresting. Nevertheless, this hypothesis needs further experimental argumentation. 

Conclusion: The results of our experiment suggest that sperm possess a great inhibitive potential to prevent malignancy development. 
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IMMUNE STATUS OF THE ORGANISM IN POST-TRAUMATIC STRESS DISORDER

L.P. Hovhannisyan*, G.M. Mkrtchyan*, A.S. Boyajyan*, S.H. Sukiasian**, A.S. Kalashyan**

*Laboratory of Macromolecular Complexes, Institute of Molecular Biology NAS RA,

**Stress Center MLSA RA

Introduction: Post-Traumatic Stress Disorder (PTSD) is a psychiatric illness frequently found in psychiatric clinics and in the population of victims of traumatic events. PTSD, characterized by an intense fear, helplessness or horror, resulting from exposure to a traumatic event, is clinically manifested with three main syndromes: re-experiencing, avoidance behavior and numbing of emotion, and physiological hyper arousal. PTSD is accompanied by a number of specific and non-specific ''somatic'' pathologies such as immune and physical complaints/chronic pain. Stress has direct influence on immune system. 

Objectives: The aim was to study the important role of the immune reactions in the pathogenesis of PTSD. For this purpose, in the blood of patients with PTSD and healthy subjects we determined the activities of the indicators of the immune response, i.e. functional activities of complement classical and alternative pathways and concentration of circulating immune complexes (CICs). 

Material and Methods: In the present study PTSD affected subjects and healthy volunteers were involved. Clinical material was available from the Stress Center MLSA RA. CICs were isolated from the serum samples of the patients and healthy subjects by precipitation with 3.5% polyethylene glycol (6 kDa). Concentration of isolated CICs was determined by a spectrophotometric assay. A hemolytic assay  based on the standard 50% complement hemolysis test with human erythrocytes as target cells was applied to determine functional activities of the classical and alternative pathways of the complement system in the blood of PTSD-affected and healthy subjects.

Results and Discussion: There was detected a significant increase in the mean value of CICs concentration and the functional activity of the classical complement pathway and a significant decrease of the mean value of the functional activity of the alternative complement pathway in comparison to a healthy subjects group. 

Conclusions: The results obtained emphasize the important role of CICs and the complement system in pathogenesis of PTSD and demonstrate that the immune response abnormalities associating with this disorder include dysfunction of the complement cascade and decrease in the efficiency of processes pointed toward the elimination of CICs from the circulation. 
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