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PROBLEM:

As a result of a technogenic (man-caused) orientation of a modern civilization in whole, ​​ imperfect economic activities of the human, needs of agriculture and some ​ accompanying branches, alien chemical compounds or so-called xenobiotics into the environment continuously and in significant amounts are entered [1]. Now the mankind does not presume to refuse application of similar compounds. For instance, according to World agricultural organization (FAO) in the case of renunciation of pesticides the loss of agricultural production will exceed 35-40 % [2]. Not a secret, however, that carrying out their important function these compounds at the same time have a negative influence on the organisms of animals and people where they or the products of their destruction finally get through the trophic chains [1, 3, 4]. Considering this circumstance in many countries, and also a number of public organizations and structures as, for example, the World Health Organization (WHO) all is more sharply brought up a question on necessity of manufacture and usage of the ecologically pure food production. It is obvious, that the effective decision of a similar problem is demanding the complex approach. In particular, the question of necessity of working out and introduction of effective, accessible methods and technologies of the soil and water cleaning from the xenobiotics is brought up.  

Now the overwhelming majority of investigators try to find the decision of this problem using possibilities of the Nature. For this reason especial value is getting the study of that chains of biosphere where the accumulation of these toxic compounds is realized (soil, water, silt), and investigation of the processes of biological transformation in them - biodegradations (also biotransformation, bioconversion or bio-destruction). And as the leading part in these processes in the nature is belongs to various groups of microorganisms, there is clear an attention of world scientific community on study of catabolic processes of biochemistry of them [2, 4, 6, 8, 9]. Within last decades the intensive researches for finding-out of negative consequences of environmental contamination by various xenobiotics, in particular, by pesticides are performed in the world [10, 11]. In the same time the experiments on receipt of cultures of microorganisms, which could be applied for directed detoxication of the soils, using the methods of selection, the gene engineering [12] and other methods, are performed. These cultures can be grown up in special conditions and then to applied to the polluted sites of soil or reservoirs for their cleaning [13]. At that it will be possible to use both as native, as immobilized cells. On the basis of the last it is possible to create the bioreactors operating on different principles for cleaning of waste waters [9, 14, 15-17]. Naturally, here there is a problem on increasing of the efficiency of action of the selected culture. The easiest way of achievement of higher purposeful activity is the receipt of mutant strains from the cultures possessing required activity, by the influence of, for example, sources of non-ionizing (laser, ultra-violet) and ionizing (x-ray, electron beams) radiations of different energies.

OBJECTIVES:

Nature protective actions, especially liquidation of the consequences of technogenic accidents require in ready decisions and fast actions. However the research of processes of biodegradation and working out of the cleaning technologies on their basis demand long time. It is obvious, that such the researches are necessary to perform as the “for the future” actions. 
For working out of microbiological methods of struggle against the environmental contamination, in particular, methods of biodegradation of various toxic compounds, the availability of the microorganisms, differing by high stability to the toxic compounds is necessary. In the Laboratory of Radiation Biophysics at ANL there is a considerable collection of the aerobic microorganisms isolated from the various polluted territories, including the Nubarashen burial ground of toxic compounds not far from Yerevan. We plan to investigate the capability of these cultures to destroy chloro- and phosphorus-organic pesticides. With this purpose the cultures will be grown up on the agar-agar plates and also in the liquid environments of various compositions containing also pesticide. Such approach is the standard method at carrying out of similar researches in the field of applied microbiology, biochemistry and biotechnology. 

Offered work has following purposes and tasks

· Among the cultures of the aerobic bacteria picked out from the soil samples taken from the territory of the Nubarashen burial ground of toxic compounds, to isolate the cultures possessing high tolerance to the presence of high concentrations of phosphorus- and chloro-organic pesticides (for example: dichlophos/dichlorvos, thiametoxam, imidacloprid, etc.) and to find among them the strains, capable to destroy these compounds with high effectiveness. A desirable condition is whenever possible deep splitting of these toxic compounds up to harmless derivatives. From our point of view, the optimal decision is the usage as the initial material the wild strains of the microorganisms isolated from polluted sites of soil and reservoirs. Such microorganisms have already passed certain selection and should possess considerable ability to bioconversion.

· Isolation of cultures with the highest ability to destroy investigated pesticides, perform their cultural-morphological description and physiology-biochemical research.

· Receipt of mutants with the raised purposeful activity from the cultures, which have passed preliminary tests, by means of influence on the cultures of ionizing and nonionizing beams.

· Investigation of the processes of degradation of some chloro- and phosphorus-organic pesticides.

· During the performance of last task the investigation of processes of the beginnings of free radicals during the bioconversion of pesticides by microorganisms by the use of method of chemy-luminescence is supposed also.

The basic part of works of the specified direction probably to realize using the minimum material resources, on the basis of traditional methods of microbiology. The choice of the given direction by working group, fulfilled in due time, has been dictated not only by the importance, an urgency and perspectivity of the researches, but also by the specified possibility, namely: is minimum necessary resources for the work performance. 

In the frame of the Project it is supposed to carry out the works for the fulfillment of the following tasks:

1. Investigation of bioconversion of a number of chlorine- and phosphorus-organic pesticides by aerobic microorganisms currently storing in the collection of the LRB;

2. Enlargement the collection of aerobic microorganisms cultures by their isolation and selection from the environment and carrying out the taxonomic investigations of most active cultures;

3. Obtaining of mutants with the higher desired activity by use of ionization and other types of radiations (UV, lasers);

4. Identification of the intermediates and dead-ends products of these compounds conversion;

5. Isolation and investigation of the enzymes preparations, responsible for the initial stages of biotransformation; 

6. On the base of isolated strains with bioconversion activity to the investigated pesticides receiving of the mutants with more activities.

7. Investigation of the physiological and biochemical displays of the phenomenon “halo”.
The methods of general microbiology, applied microbiology and biochemistry, spectrophotometry and spectrophotocolorimetry methods, thin layer chromatography, methods of analytical chemistry is intended to use.

TASK 1: The investigation of biodegradation of a number of chlorine- and phosphorus-containing pesticides by aerobic microorganisms, and study of the concomitant biochemical and physiological phenomena.

	Task description and main milestones
	Participating Institutions

	Task 1.1. First year - Second year

Investigation of biodegradation of a number of chlorine-containing insecticides, by use of growing methods on solid and liquid mediums, using the pesticides as a source of energy.
The new strains capable to destroy these pestisides will be isolated.
	YerPhI – 

LRB,



	Task 1.2. Second year - Third year                

Investigation of biodegradation of a number of phosphorus-containing pesticides, by use of growing methods on solid and liquid mediums, using the pesticides as a source of energy.
The new strains capable to destroy these pestisides will be isolated.
	YerPhI – 

LRB,



	Task 1.3. First year - Second year
Investigation of the biochemical basics of the phenomenon of “halo” demonstrated by the strains that was isolated from the territory of Nubarashen 
	YerPhI – 

LRB

	Task 1.4. First year – Third year

Application of the method of chemiluminescens for the study of the role/becheviour of free radicals during the bacterial growth on pesticide containing mediums. 
	YerPhI – 

LRB

	Description of deliverables

	Annual Report. 


Task 2. Isolation and partial identification of the intermediates and dead-ends products of the conversion of these compounds.

	Task description and main milestones
	Participating Institutions

	Task 1.1. First year – Third year

Optimizing of the growth conditions of bacteria in liquid media allowing isolation of intermediate products of pesticides destruction
	YerPhI – 

LRB,

Chemical Laboratory

	Task 1.2. First year - Second year               

Elaboration and application of the methods of identification intermediate products.
	YerPhI – 

LRB,

Chemical Laboratory

	Task 1.3. First year – Third year

Application of the method of chemi-luminescence for investigation of the free radicals processes in bacterial cells in the presence of pesticides and during the influence of ionization radiation.
	YerPhI – 

LRB

	Description of deliverables

	Annual Report. Article.


Task 3. Enlargement the collection of aerobic microorganisms cultures by their isolation from the environment and further selection, and carrying out the taxonomic investigations of most active cultures
	Task description and main milestones
	Participating Institutions

	Task 1.1. First year – Second year

Isolation of the aerobic microorganisms capable to destroy the studied pesticides from the environment. Carrying out the taxonomic investigations of most active cultures.
	YerPhI – 

LRB


	Task 1.2. Second year – Third year
Receiving of the mutants with higher purposeful activity by use of ionizing and non-ionizing radiations.
	YerPhI – 

LRB,

Laboratory Radiation Physics of solid state,
Laboratory of Low beackgound research

	Task 1.2. First year – Third year                

Identifacation of the genesis of the cultures of microorganisms, capable to destruct the investigated pesticides, up to the genus level.
	YerPhI – 

LRB

	Task 1.3. First year

Investigation f the biochemical sources of the phenomena of “halo” demonstrated by the strains that was isolated from the territory of Nubarashen 
	YerPhI – 

LRB

	Description of deliverables

	Final Report. Article.


IMPACT:
The scientific importance: Investigation will allow to expand our knowledge about the catabolic possibilities of the soil aerobic bacteria. The data on consequences of the influence of pesticides of different function that currently are admitted to use in the present on soil bacteria will be received. In result of the performed researches it will be possible to estimate the tolerance of soil aerobic bacteria to the used pesticides, to estimate the efficiency of their catabolic systems on conversion of xenobiotics entering to the soil. The possibility will appear to specify degree of mutagenicity of studied toxic compounds, to estimate convertibility of natural structure of soils microbiota in result of inflow of the toxic compounds to the soil. 

The practical importance: cultures of the microorganisms, capable to destroy various xenobiotics will be isolated. By the use of various ways of mutagenezis on the basis of these cultures it will be possible to receive mutant strains, capable with more efficiency to destroy the pesticides. There will be appeared a real possibility of creation of the Bank of microorganisms with supervised catabolic apparatus for detoxification the environment at emergencies. The further researches in this direction will allow creating the reactors of various designs for the treatment of waste water, bacterial preparations immobilized on insoluble natural carriers for the soils detoxification, and biosensor for the express monitoring of the environment. 

Brief survey of the worldwide researches made on the project topic, the competitiveness of the project, and achievements of the group:
Investigations of the processes of microbiological degradation of pesticides are performed by many laboratories in the various countries. Natural mixes of microorganisms are usually used, particularly, soil or silt suspensions and extracts, individual cultures of microorganisms, thus, as a rule, these cultures have been isolated from the soil by means of preliminary cultivation on pesticide containing media. There are the papers in the literature dedicated to the application of immobilized microbial cells. However it is usually consequent stage of researches when the culture with purposeful activity is already isolated.  
[18-22]
It is necessary to notice that both as the literary data, as data obtained by us preliminary show, that wild strains, capable to destroy certain pesticides though possessing very high tolerance to these compounds even at high concentrations of those, usually have low purposeful activity. So we suggest not to be being limited to revealing of such cultures of microorganisms and just to research their capabilities of degradation. Reception of mutant cultures with hyperactivity will be following step of the works provided in the project. Such cultures will be much more effective by working out of technologies of cleaning of the polluted soils and waste water.  


During the years in the Laboratory of Radiating Biophysics at Yerevan Physics Institute the researches on working out of biosensors were carried out. An essential part of these works lies in isolation of microorganisms with any purposeful activities, optimization of conditions of their cultivation, working out of methods of isolation of specialized enzymes from them, and also research of physical-chemical, biochemical and kinetic properties of these enzymes and immobilization of them. In the laboratory have been revealed bacterial sources of enzymes L-lisin-2-monooxsigenase from bacteria of Pseudomonas genus, uratoxidase from bacterium Bac. fastidiosus. The bacterial strain of Pseudomonas genus, which possess high selectivity and oxidative activity to amino acid L-proline has been found out, which has given the chance to design first-ever and while a unique biosensor for determination of L-proline concentration and functioning on the basis of immobilized cells [23, 24, 25, 26, 27]. Here it is necessary to notice, that the strains of Pseudomonas genus are enough often used in similar researches. 

In the course of the works performed in the frames of joint NFSAT/CRDF grant the strain of aerobic bacterium with conditional name AM-ARG-8, which successfully destroyed the 2,4,6-trinitrotoluene (TNT) was isolated. It has been shown, that the isolated culture is capable to destroy TNT to the considerable depth. The received results have been published in the international periodical press and reported at the international conference [28, 29]. In 2002-2005 years the research group has been involved in work on ISTC project, which was far from the described works, but being dedicated to the research on the environment monitoring have allowed expanding the collection of microorganisms. 
For the last few years the staff of laboratory was involved in research of biodegradation of some chloro-organic pesticides in the frame of local grant of State Committee of Science. The collection of the cultures steady against such of compounds was expanded additionally. From the samples of the soil of the Nubarashen burial ground of toxic compounds the cultures of the microorganisms, capable to destroy herbicides metazine, propazine, insecticede aktara (thiametoxam) have been isolated, the investigations of the influences of the conditions of a fermentation processes on the degradation of these compounds is begun. The preliminary results of the investigation were published in local press [30, 31].
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Personnel Commitments (chart, total number of project participants, responsibilities of each).

Scientfic and technical staff

*Will be invited in the case of funding
	No
	Name

and birthday
	Duties

in the Project
	Scientific degree
	Retirement age
specialists
	Yung

specialists
	Rate

	1.
	Garnik E. Khachatryan,

1953
	PI
	PhD
	
	
	1

	2.
	Stepan Sh. Tatikyan,

1954
	Applied Biochemia and microbiology
	PhD
	
	
	1

	3.
	Nvard V. Simonyan,

1944
	General microbiology, radiobiolody
	PhD
	x
	
	1

	4.
	Nina I. Mkrtchyan,

1951
	General and applied microbiology
	
	
	
	1

	5.
	Vasak

Gavalyan,

1946
	Organic and Analitical Chemistry
	PhD
	x
	
	1

	6.
	Torgom Ye. Seferyan

1984
	Radiation Biophysics
	PhD
	
	x
	1

	*7


	Marine A.

Vardevanyan,

1985
	Biophysics, 
	
	
	x
	1

	*8
	Bella G. Babayan,

1985
	Microbiologist
	
	
	x
	1

	9.
	Arsen S. Hovakimyan,

1946
	Engineer, 

X-Ray units
	
	x
	
	1

	10.
	Gevorg M.

Hunanyan,

1936
	Mechanist
	
	x
	
	1


Equipment
	Equipment description
	Cost (US $ Including cargo & custom clearance)

	HPLC system
	10 000

	Autoclave
	3 000

	Device for water distillation
	500

	Total                                                                                                                       13 530


Materials
	Materials description
	Cost (US $)

	Chemical reagents
	500

	Glassware
	1000


Other Direct Costs
	Direct cost description
	Cost (US $)

	Payments for external Institutions
	1500


Travel costs (US $)
	CIS travel
	International travel
	Total

	Once (Dubna)


	
	1300

	Once (Puschino)
	
	1300

	Total
	
	2600


Technical Approach and Methodology
Performance of the basic part of the works, in particular, isolation of microorganisms from the various natural sources, all laboratory in vitro experiments with aerobic bacteria, carrying out of fermentations etc., is possible to realize using the minimum material resources, on the base of classical microbiology methodology. As it was noticed above the working group choice of the given direction, fulfilled in due time, has been dictated not only the importance, an urgency and perspectivity of researches, but also, taking into consideration economic difficulties, possibility managing the works using minimum necessary resources. Those as it has already been told above, traditional methods and the equipment of the general microbiology and selection are.
At the same time it is necessary to take into consideration, that the progress of a world science during the passed years puts forward certain imperatives. And for carrying out of the works at modern level some updating of instrumental park is necessary, in particular, the purchase of high performance liquid chromatography system (HPLC), a new autoclave, the device for water distillation, pH-meters, the glassware, some chemical reagents, carrying out of certain prophylactic-repair work etc., all that is quite achievable, taking into consideration that circumstance, that currently the method of supply of research groups with the equipments which was earlier in the use (refabricated) is widespread in the World. The expensive equipment, for example, HPLC systems offered by this way appears quite procurable on prices and answers to all necessary technical requirements. It is necessary to underline, that the laboratory is supplied by all necessary premises and with some specific equipment for the works with microorganisms: thermal and sterile boxes, thermal rooms, shaker supplied chamber, the park of centrifuges is available. For the works on mutants obtaining as the laboratory equipment, as the equipment of other laboratories of YerPhI (for example, collaboration with the Laboratory of radiating physics of a solid state and Laboratory of low-background researches at carrying out of experiments on irradiation of suspensions of microorganisms by electron beams and laser radiation is planned) will be used. During the realization of these works manufacturing of the different types of special cells in which the aqueous suspensions of microorganisms will be irradiated is required. Performance of the problem will be promoted by the technical personnel of laboratory having experience of designing of similar accessories, and also necessary tool park is available. Close cooperation with Chemical laboratory of ANL is planned also at carrying out of researches on studying of intermediate products of pesticides conversion by microorganisms, in which the special methods of analytical chemistry by qualitative and quantitative definition of the used pesticides and products of their disruption will be adopted and introduced. During the performance of the works on this topic it will be necessary to provide also financial allocations for payment to specialized organizations for carrying out of analyses of various samples cultural media. The high-precision methods of definition of intermediates of pesticides destruction, as that: IR-spectrophotometry, EPR-spectrometry etc. shall be necessary to use. Routine analysis will be spent with the use of UV-spectrophotometry, spectrocolorimetry methods on spectrophotometer Specord-M40. The methods of thin layer chromatography will be applied also. 
Additional Remark

Armenia possesses the limited resource of the fertile soil. The understanding and acceptance of this fact, and also one more indisputable fact, that even at the most rigid control, the application of pesticides leads to gradual change of quality of the fertile soil, plus, taking into account, that the modern science is not able to predict exactly the remote consequences of such pollutions, as they has a multiple-factor nature, imparts this researches, from our point of view, to the status of strategic importance.
