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abstract

Report 149 p., 28 figures, 11 tables, 62 sources, 3 attachments
DANGEROUS PATHOGENS, STRAINS, GENE, ANTIBACTERIAL PREPARATIONS, DISINFECTANTS, VIRAL INFECTIONS, MICROBIOLOGICAL MONITORING, DIAGNOSTICS, MICROBIAL COLLECTION, DATABASE, BIOSAFETY, INFORMATION PROVISION, GIS-TECHNOLOGIES

Research objects: EDI and other quarantine and zoonotic infections pathogen strains, antibiotics, disinfectants, EDI vectors, viruses, microbial collection fund, PCR test-systems, EDI natural foci.

During research first time: anthrax and tularaemia strains typing using MLVA-31 and MLVA-25 respectively conducted; Y. pestis strains sensitivity to new antibacterial preparations: cefepime and lomflox assessed; sensitivity of yersinia, pasteurell, listeria strains studied; 10 disinfectants tested; etiological role of new viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever determined, primers and probes to these viruses synthesized, PCR protocol developed; risk of CCHF and HFRS infection with mapping assessed; Real-time-PCR test-system for Y. pestis developed; database of reference strains of V. cholerae and their electronic passportization in ArcGIS 10.6 created in EpiInfo 7; based on study results of ixodid ticks, EDB for 33 species in ArcMap and distribution maps for 27 species of ixodide compiled; technology and storage methods of brucella, anthrax, tularemia, V. cholerae, and Y. pestis collection conducted with biosafety assessment; reference catalogs with PACS 5.8 that meet international standards improved; indicators and analytical programs for determining biorisks, risk management strategy for working with EDI developed; system of rapid informational provision for anthrax and plague epidmonitoring, specialists in epidemiology and biosecurity training system created; predictive-analytical systems to provide and analyze monitoring of EDI natural foci created and implemented.

Implementation degree: 3 methodical recommendations; 10 RK patents, 1 European patent, 6 certificates, 1 monograph, 69 articles, 39 abstracts in international conferences, 51 implementation acts.

Application area: scientific profile organizations, organizations of anti-plague and sanitary-epidemiological services, veterinary facilities, diagnostic preparations development and production.
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TERMS AND DEFINITIONS

The following terms and definitions are used in this research report
	Antibacterial preparations
	– all natural, synthetic or semi-synthetic compounds with bactericidal or bacteriostatic action

	Antibiotic
	– a substance of microbial, animal or plant origin that can inhibit the growth of certain microorganisms or cause their death

	Antibioticogram
	– determination of the sensitivity of an infectious-inflammatory disease pathogen against antimicrobial agents

	Arboviruses
	– a group of viruses transmitted by arthropods

	ArcGIS
	– a computer program

	Database
	– collection of data stored in accordance with a data scheme organized in such a way that these materials (incidence, biological characteristics of the pathogen, carrier, environmental conditions, transmission factors, immune status, etc.) can be found and processed

	Biological safety
	– the use of a combination of knowledge, technology and equipment to prevent contamination of people, laboratory equipment and the environment by pathogenic biological agents

	Biological security
	– the use of a combination of knowledge, technology and equipment to prevent unauthorized access to pathogenic biological agents

	Biological threat
	– biological agents or materials (bacteria, viruses, pathogenic fungi, protozoa, parasites, toxins, allergens, recombinant materials) potentially dangerous to human, animals or plants

	Biological risk
	– probability of implementation of biological threat (infection of people, animals, plants or biological pollution of the environment)

	Quick risk assessment
	– part of the global alert and response system, aimed at the effective coordination of emergency response activities in the field of public health

	Intralaboratory infections
	– all infections acquired through contact with laboratory facilities and/or equipment or as a result of laboratory tests, regardless of whether they have clinical manifestations or are asymptomatic

	Geographic information system (GIS)
	– information system that provides the collection, storage, processing, display and dissemination of data, as well as obtaining new information and knowledge about spatially coordinated phenomena based on them

	Gene
	– structural and functional unit of heredity of living organisms



	Genotype
	– set of genes inherent in a particular organism that distinguishes some organisms from others

	Genotyping
	– a molecular genetic study to determine the genotype

	Deoxyribonucleic acid (DNA)
	– a biopolymer consisting of deoxyribo-nucleotides, whose main function is the storage of hereditary information

	Disinfectants
	– chemical and physical means used to destroy in the external environment the causative agents of infectious diseases of humans, animals and plant diseases

	Tolerance of risk
	– this is the amount of risk that can be accepted during the work. Estimated by the probability of risk occurrence and its consequences in case of occurrence

	The value of P
	– the value used to test statistical hypotheses

	The fluorescent probe
	– modified oligonucleotide that fluoresces after hybridization with complementary DNA regions

	Microbial Collection
	– Collection of Microbe Cultures

	The control strain
	– microorganism used to evaluate individual microbiological research methods that require standardization of the study

	Cultural properties of the microbe
	– conditions and growth character on nutrient media

	The risk matrix
	– is an assessment tool that allows to determine the level of each identified biological risk 

	International health regulations or IHR (2005)
	— this is an agreement between 196 countries, including all WHO member States, aimed at working together for global health security

	Oligonucleotide primer
	– short fragment of a nucleic acid (oligonucleotide), complementary to DNA or RNA target, serves as seed for the synthesis of complementary chain using DNA polymerase

	Especially dangerous infections 
	– conditional group of infectious diseases that pose an exceptional epidemic danger

	Plasmid
	– an extrachromosomal genetic element capable of autonomous existence for a long-term and reduplication in the cytoplasm; it is a double-stranded DNA molecule with a length of 1-200 thousand nucleotide pairs, usually circular

	Polymerase chain reaction (PCR)
	– in vitro amplification method using DNA polymerase nucleotide sequences using oligonucleotide primers

	A primer
	– a complementary sequence (15-25 nucleotides in length), which is complementary to the border of the analyzed genomic region, used by DNA polymerases to initiate DNA synthesis

	Natural focus
	– geographically or ecologically limited area of the Earth’s surface, within which, under current conditions, the pathogen is circulated without being imported from outside for an indefinite long time

	Program R
	– statistical program for processing epidemiological data

	Retrospective study
	– the study of data for any period of time in the past, in case of ticks, involves the study of tick species caught during the studied period of time and their infestation

	Reference strain
	– a microorganism defined at least to the level of the genus and species, included in the catalog and described in accordance with its characteristics

	Anthrax
	– an acute infectious disease related to zoonoses

	Standardization
	– one of the basic principles of the study, consisting in the use of methods that are identical in their parameters when performing all stages of the study

	Standard operating procedure
	– set of step-by-step instructions drawn up by an organization to help employees’ complete complex routine operations

	Statistical processing
	– forming a random sample and selecting a comparison or calculation criterion

	Test object
	– a standard or studied culture in which a property is tested

	Tularemia
	– a natural focal infectious disease of humans and animals

	Biosafety level
	– a combination of laboratory practices, equipment and laboratory design aimed at the physical restriction of a pathogenic biological agent in accordance with its risk group

	Phenotype
	– a set of all the characteristics and properties of a living organism, which is formed in the process of interaction between its genotype and the external environment

	Public health emergency
	– an extraordinary event that poses a risk to public health in other States as a result of the international spread of the disease and may require a coordinated international response

	Plague
	– a particularly dangerous infectious natural focal disease of human and animals

	The microbe strain
	– lowest systematic category denoting a pure culture isolated from a particular source

	Epidemiological monitoring
	– systematic and regular collection, analysis, and interpretation of population health data

	Epidemiological surveillance 
	– tool through which public health institutions monitor the health status of a population

	Etiotropic therapy
	– treatment aimed at eliminating the cause of the disease

	EpiInfo
	– statistical software used in epidemiology

	caf1
	– a structural gene specific for the species Y. pestis and encoding the capsular antigen FI, located on the plasmid pFra (pMT1)

	fg
	– femtogram (fg), is a unit of mass and weight, divided in relation to the unit of the GHS unit system gram and the unit of the SI unit system kilogram. 1 fg = 106ng

	pst
	– a structural gene specific for the species Y. pestis and encoding the bacteriocin pesticin, located on the plasmid pPst (pPCP1)

	YPO2088
	– a gene specific for the species Y. pestis and encoding a methyltransferase, is localized on the chromosome


LIST OF ABBREVIATIONS AND DESIGNATIONS

The following abbreviations and designations are used in this research report
	ABP
	– antibacterial preparations 

	DB
	– database 

	ILI
	– intra laboratory infection

	WHO
	– World Health Organization

	GIS
	– geographic information system

	HFRS
	– Hemorrhagic fever with renal syndrome

	DDM
	– disk diffusion method

	DNA
	– Deoxyribonucleic acid

	CFU
	– Index showing number of formed colonies of microbes in 1 ml (colony forming unit)

	CCHF
	– Crimean–Congo hemorrhagic fever

	RCM and DPEDI
	– Republican collection of microorganisms and the depository of pathogens of especially dangerous infections

	m. c.
	– microbial cells

	IHR
	– International health regulations

	MIC
	– minimum concentration that suppresses visible growth of studied microorganism in a broth culture or on dense medium

	NSCEDI
	– M. Aikimbayev’s National Scientific Center for Especially Dangerous Infections

	EDI /EDP
	– especially dangerous infections / especially dangerous pathogens

	PBA

	– pathogenic biological agents

	RT-PCR
	– real-time polymerase chain reaction .

	APS
	– anti-plague stations

	PACS
	– pathogenic material control system

	pXO1
	− virulence plasmid that provides synthesis of pag genes 

	 рХО2 
	− virulence plasmid that provides synthesis of cap genes

	PPE
	– personal protective equipment

	SOP
	– standard operation procedure

	SUP
	– Anthrax stationary unfavorable settlements 

	SDM
	– system of database management 

	BSL
	– biological safety level

	CDP
	– Cholera diagnostic phages

	CRL
	– Central Reference Laboratory

	BC
	– biosafety cabinet

	EDB
	– electronic database

	Sp.
	– Specimen

	MLVA
	– Multiple-Locus VNTR Analysis

	VNTR
	– Variable-Number Tandem Repeat

	♀
	– Females

	♂
	– Males


ITRODUCTION

Natural foci of especially dangerous infections occupy significant areas in Kazakhstan.
The relevance of the problem of diagnosis and prevention of anthrax and tularemia is determined by the presence of natural foci almost throughout the territory of Kazakhstan. Their total area exceeds 552.14 thousand km2. There are 1769 permanently unfavorable points for anthrax and 2422 foci on the territory of the Republic of Kazakhstan [1]. In Kazakhstan, the genetic diversity of circulating strains has not been sufficiently described; genotyping of tularemia strains has not been carried out.

The novelty of the study lies in the fact that within the framework of this topic, typing of collection strains of anthrax and tularemia microbe was carried out using multilocus analysis for 31 (for B. anthracis) and 25 (for F. tularensis) VNTR markers, which is relevant.

The data obtained will make it possible to create a map of the distribution of genotypes on the territory of Kazakhstan and will be used in the epidemiological monitoring of subsequent outbreaks. The publication of data and replenishment of international databases of MLVA profiles circulating in Kazakhstan will also be relevant for world science in the global control of anthrax.

Medicines for special emergency prevention of plague are: doxycycline, rifampicin, sulfatone, tetracycline, ampicillin, quinoxidine [2-5, 6].

There are facts of registration of resistance to rifampicin, chloramphenicol and a decrease in sensitivity to gentamicin. Cultures with multidrug resistance plasmids were isolated from humans [7].

Monitoring the resistance of pathogens to disinfectants is a prerequisite for increasing the effectiveness of antimicrobial measures. Monitoring and operational control of the resistance of strains to various types of disinfectants will help to scientifically substantiate the choice of a particular type of disinfectant and develop and implement technologies that prevent the development of resistance [8].

Despite the existence of a list of antibacterial preparations that have a bactericidal and bacteriostatic effect on the plague microbe, the importance of determining the spectrum and range of sensitivity of Y. pestis strains of various origins to antibacterial agents continues to be relevant for the choice of prophylactic and therapeutic agents [5]. Antibiotics recommended by the Centers for Disease Control (USA) for the treatment of plague are: streptomycin, gentamicin, levofloxacin, ciprofloxacin, doxycycline, moxifloxacin, chloramphenicol [4].

Long-term surveillance of antimicrobial resistance of various pathogens (yersinia, pasteurella, listeria) [9, 10] is important for understanding changes in antimicrobial resistance of these pathogens.

The choice of antibacterial and disinfectant  preparations should be carried out primarily on the basis of microbiological data on the activity of the drug against strains of microorganisms. To obtain these data, microbiological monitoring of the sensitivity of bacteria to antibiotics and disinfectants should be carried out, which is relevant [11].

In Kazakhstan, natural foci of CCHF are located on the territory of Turkestan, Kyzylorda and Zhambyl regions. To reduce the threat of the disease among the population, preventive measures are taken annually. However, there is a group of viruses such as Karshi, Tamdy, Issyk-Kul fever and Syrdarya valley fever about which little is known. In this regard, the goal was set to identify the prevalence of viruses of Karshi, Tamdy, Issyk-Kul fever and fever of the Syrdarya valley in areas endemic for Crimean-Congo hemorrhagic fever, to determine the main types of vectors of infection.

The last decade of the current century is characterized by the continuous activity of natural foci of plague on all major continents of the globe. The indicator is the WHO annual reports on the incidence of plague in humans [12]. During this period, on average, more than 500 cases were registered per year with a mortality rate of about 17%. Currently, methods of genetic identification of pathogens, in particular RT PCR, are widely used in laboratory monitoring of EDI. [13-21].

 The development of  test system "PlagueqPCR" – the first domestic test system for detecting the plague microbe in RT PCR  is actually for the Republic of Kazakhstan. 

Cholera is a severe and sometimes fatal human diarrheal disease caused by the gram-negative bacterium Vibrio cholerae [22].

Outbreaks of this infectious disease often result from contact with a common etiological source. From an epidemiological point of view, the organisms involved in the outbreak are clonally related; that is, they have a common origin. Clonally related organisms are members of the same species that share common virulence factors, biochemical traits, and genomic characteristics. However, there is sufficient diversity at the species level so that organisms isolated from different sources at different times and in different geographic regions can be differentiated or classified into subtypes or strains [23].

To improve the quality and standardization of laboratory diagnostic studies when detecting Vibrio cholerae, it is necessary to use indicator reference strains.

Ticks of the Ixodidae family are vectors of many infectious diseases. Through bites, bloodsuckers can transmit bacterial, rickettsial and viral infections [24, 25, 26]. In Kazakhstan, much attention is paid to the study of transmissible zoonotic infections [27, 28, 29], and little attention is paid to the study of the fauna of arthropod vectors in the Republic. Natural foci of EDI, which have been poorly studied in relation to acarofauna, are of particular interest for study. There is only information about the presence of certain pathogens in ticks [30, 31].

One of the main directions of the scientific foundations of the study of ixodid ticks is the scientific collection of these ectoparasites. Great attention is paid to the compilation, maintenance, replenishment and digitization of collections all over the world. Deep and purposeful studies of ixodid ticks were reflected in a monographic five-volume summary until the middle of the last century [32, 33]. For more than half a century, significant changes have occurred in the fauna and taxonomy of ixodids. In this regard, there is a need to compile a new modern identifier for ixodid ticks in Kazakhstan. Monitoring ixodid ticks requires a visual picture of their habitat using modern technologies.

The main subject of the NSCEDI Republican Collection is the formation, replenishment and preservation of a single national fund of strains of microorganisms of I-II pathogenicity groups (Yersinia pestis, Bacillus anthracis, Vibrio cholerae, Francisella tularensis, Brucella spp.) and their standard samples for fundamental and applied scientific research. The ultimate goal of this activity is to meet the scientific interests of the user of the collection, an accurate assessment of the declared properties of collection strains [34, 35].

The storage method should consider the maximum possible storage time of the culture, the reliability of the conservation method and the maintenance requirements for a long time. At present, much attention is paid to the cryopreservation method – low-temperature storage of living biological objects with the possibility of restoring their biological functions after thawing [36]. The storage time in liquid nitrogen of microorganisms and other biological objects in a stable and viable state is practically unlimited [37]. For cryoprotection of microorganisms various cryoprotectants are used: low molecular weight substances (glycerin, dimexide, sucrose, etc.), high molecular weight compounds (dextran, starch, polyethylene glycol, polyvinylpyrrolidone, etc.), components of plant and animal origin (blood serum, gelatinous milk, etc.).

Anthrax pathogen strains form spores, which allows them to persist indefinitely in the environment, without changing their virulent and other properties [38], and therefore the risk of anthrax infection of laboratory personnel is inevitable [39].

Currently, about 0.5 million newly diagnosed cases of human brucellosis are registered annually in the world, mainly in the Mediterranean region, Africa, South and Central America, and also in Asia [40]. Kazakhstan is one of the ten countries with a high incidence of newly diagnosed human brucellosis, and therefore the collection of brucella strains is replenished annually.

The novelty of research is determined by: the first revision of the technology and methods of storage of the microbial collection of strains of brucella, anthrax, tularemia, cholera and the plague microbe; assessment of the degree of biological safety in the formation of the national fund of microorganisms of the EDI; creation of an information and reference catalog for collection strains in the NSCEDI Republican Collection using PACS version 5.8; compliance of the storage conditions for EDI strains with the standard international rules of the World Federation for Culture Collections.

Biological safety in diagnostic and research laboratories is a fundamental practice to ensure the safety of the laboratory and the environment, to prevent contamination by pathogenic microflora, both laboratory personnel and others, as well as the intentional and unintentional release of pathogens of infectious diseases in humans, animals and plants. Since 1983, WHO has encouraged member country leaders to develop and implement national biosafety practices for the management of pathogens in laboratories. As biological technologies continue to develop, along with them, potential threats to laboratory safety increase, which requires an assessment and possible revision of practices for the safe handling of dangerous pathogens [41-44].

Work at an object such as the CRL, which is used primarily to study pathogens of especially dangerous infectious diseases, causes various biological hazards that must be assessed in order to develop preventive procedures. This study analyzes the potential biological hazards associated with the storage and research of highly hazardous bacterial pathogens and presents a series of strategies to combat these hazards.

Each individual procedure for each pathogen should receive a point expert assessment on numerous parameters. This poses two critical tasks for the biosafety specialist: a) assessing the risks and assessing the degree of their impact on BS; b) automating the calculations associated with these assessments.

Infectious disease epidemics and pandemics occur regularly and have a significant impact on the health, economy and safety of society around the world [45]. Re-emerging infections that lead to outbreaks, epidemics, and pandemics occur at the interface between humans and animals [46] and can lead to the development of public health emergencies, including global ones, in the event of infection.

The occurrence of public health emergencies (outbreaks, epidemics, pandemics, acts of bioterrorism, and natural disasters) requires systematic planning in the implementation of control measures by treatment and prevention institutions, public health services, and local and regional government agencies involved in coordinating these actions.

Public health emergencies, currently defined as “crises that adversely affect the public health system and its protective infrastructure, primarily water, sanitation, housing, food, health and energy” have resulted in unprecedented direct and indirect death and morbidity [47-48].

There are common problems in the emergency response system to these crises. Expert knowledge should combine multidisciplinary and interdisciplinary skill sets that guide the "integrative experience" of various aspects of experts, knowledge, research, and epidemiology.

Assessment of the resilience of the national epidemiological surveillance system to emergency events in the field of public health will allow to eliminate existing deficiencies and preventing social and economic damage from outbreaks of infectious diseases.

Modern GIS offers ever-expanding functionality for solving applied problems related to the operational analysis and forecast of epidemics and epizootics [49, 50].

GIS is used not only for the compilation and presentation of various maps, but is also designed to apply new spatial analytical methods for data analysis. In addition, GIS stimulates the development of new technologies and methods of scientific research in space, which significantly increase the possibilities of statistical analysis and spatial presentation of research results [51].

In accordance with the aim of the study, the following objectives were identified: conducting a conjugate analysis of the ecological confinement and activity of natural foci of plague, permanently unfavorable sites for anthrax, natural foci of tularemia, natural foci of viral infections using geo-information technologies.

The purpose of creating interactive maps displaying the state of natural foci of the EDI in real time is to provide the specialists of the epizootological service, who make decisions, with the possibilities of electronic mapping. The use of interactive maps makes it possible to quickly respond to any emerging situation in any territory, with the receipt of all the necessary cartographic and thematic information on it at any time.

Patent information search has been carried out to a depth of 15 years by electronic databases, information and reference systems (Eurasian Patent Organization (www.eapo.org), Rospatent (www.fips.ru), Web of Science (www.webofknowledge.com), Elsevier (www. elsevier.com), PubMed (www.pubmed.gov)/

It has been established that the leading position in the field of biological risk management in the field of public health is occupied by Canada, China, USA, Great Britain. Research is carried out on a large scale in the countries of the European Union. According to the results of the conducted patent search, more than 10 patents have been identified that have a general focus on the topic.

The analysis of patent and scientific and technical literature indicates the prospects of the chosen topic and the relevance of the objectives. The obtained data provide a high technical level of the research object, the use of modern scientific and technical achievements and the exclusion of unjustified duplication of research.

The list of names of interim reports by stages of STP and their inventory numbers:

Interim report of STP "Development of scientific bases of uniform system for the Republic of Kazakhstan of monitoring, diagnostics and microbe collecting of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections" for 2018 Inv. # 0218РК00156.

Interim report of STP "Development of scientific bases of uniform system for the Republic of Kazakhstan of monitoring, diagnostics and microbe collecting of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections" for 2019. Inv. # 0219РК00276.

BASIC PART OF THE REPORT ON SRW
1 Introduction of modern means and methods of indication, identification of pathogens  of especially dangerous, “re-emerging”, emerging and delivered infections for ensuring adequate response to internal and external threats of the biological nature, including the spontaneous out-breaks of diseases, emergency situations of epidemic character in case of natural cataclysms and technogenic catastrophes, and also possible acts of bioterrorism

1.1 Molecular genetic certification of strains of pathogens of especially dangerous infections

1.1.1 Genetic MLVA typing of anthrax collection strains isolated in 1952 – 2017 with 8 and 31 VNTR markers 

Multilocus analysis of the number of variable tandem repeats (MLVA) for 31 VNTR markers was used for molecular typing of 50 typical B. anthracis strains. 7 multiplex PCR reactions were used for amplification of target fragments. Verification of alleles of VNTR loci was performed by direct sequencing, and amplification of VNTR loci was performed by PCR. The nucleotide sequences were analyzed and combined into a common sequence in the SeqMan (DNA Star) software (attachment  A, figure A 1).
According to phylogenetic analysis, the analyzed strains are clustered into three clusters and 24 genotypes, of which 15 genotypes are represented by single strains.

1.1.2 Genetic MLVA typing of identified tularemia microbe strains isolated in 1952- 2017 based on 25 VNTR markers 

To the research were selected 50 strains of tularemia microbe. The isolated DNA was tested using a polymerase chain reaction using an experimental production series of primers (NSCEDI) for detecting the fopA F. tularensis species gene. We used 25 VNTR markers (the A. J. Vogler et al. protocol) based on the analysis of 11 highly discriminative MLVA-loci, with the possibility of multiplexing into three reactions. Selected primers for genotyping tularemia microbe strains using MLVA.

To determine whether the strains belong to certain genetic groups, UPGMA (unweighted pain group method arithmetic average) cluster analysis was used (attachment A, figure A 2). Phylogenetic analysis allowed to determine that strains belonging to five clusters and 16 genotypes are circulating in the foci of tularemia in Kazakhstan, of which 6 genotypes are represented by single strains.

As a result of this work, VNTR loci of 50 strains of the tularemia pathogen were established, amplicon sizes were determined, and genetic mapping was performed F. tularensis using multilocus analysis.

1.1.3 Determination of the range of genetic variability of the anthrax pathogen and tularemia microbe. Improved methods of differentiation of causative agents

As the result of work, the range of genetic variability of 50 strains of the anthrax pathogen and 50 strains of the tularemia microbe isolated in 1952- 2016 was determined.

Phylogenetic analysis clustered 50 anthrax strains into three clusters and 24 genotypes. The two largest genotypes with MLVA profiles 4-19-12-57-21-1-8-7-13-30-7-30-45-10-16-11-11-13-14-79-64-7-8-9-8 and 4-19-12-57-21-1-8-7-13-24-7-30-45-10-16-11-11-13-14-75-64-7-8-9-8 combined 4 strains of B. anthracis.145, B. anthracis # 149, B. anthracis # 166, B. anthracis # 169, and B. anthracis # 2, B. anthracis # 3, B. anthracis # 4, and B. anthracis # 39, respectively. The formation of 3 clusters was revealed: the first cluster is the most numerous (30% of the total number of strains) ; the second one includes 4 strains (no. no. B. anthracis 42, 150, 152, 161) – 8%; the third cluster includes five strains – 10% (## B. anthracis  173, 174, 176, 185, 186).  In the B. anthracis 65 samples, the VNTR values of the pX02, VNTR16, and VNTR17 loci located on the pX02 plasmid could not be obtained. This fact may be related to the spontaneous loss of plasmids. In samples with inventory numbers 173, 174,176, the values of the Bams34 locus could not be obtained.

To study the global position of the kazakh strains a minimal spanning tree was constructed with MLVA profiles of 50 strains and MLVA profiles of 1527 B. anthracis strains from MLVA bank (http://microbesgenotyping.i2bc.paris-saclay.fr/). The profiles of the analyzed Kazakh strains are unique and do not match completely any of the studied strains from MLVA bank. Kazakhstan strains are arranged in three clusters on the MST tree, as well as on the phylogenetic tree.  The data obtained indicate that MLVA-31 allows you to simultaneously and with high confidence determine the genotype, distinguish some atypical strains of B. anthracis from typical ones, and differentiate any strains of the anthrax pathogen from other bacilli. Variability in anthrax strains was found in the loci: BUMS 30, BAMS28, BAMS23, BAMS 22, BAMS13, BAMS05, BEAMS 03, pXO2, pXO1, CG3, vrrC1, and vrrA. At the same time, it is noted that identical genotypes are isolated from the territory of localities with an interval of up to 40 years. These studies indicate that strains from different regions differ in the size of chromosomal loci. 

The results of phylogenetic analysis indicate that in 2016, anthrax strains that are part of three clusters and six genotypes were circulating on the territory of Kazakhstan (№№ 1, 24, 19, 20, 23, 3). Anthrax strains belonging to cluster II and III and genotypes (№№ 1, 24, 19, 20, 23, 3), previously, until 2016, it was not allocated in Kazakhstan. Anthrax strains isolated in 2016 are characterized by both significant variability and circulation of the same genotypes and clusters in different regions of Kazakhstan. Thus, anthrax strains of cluster I and genotype I are circulating in Almaty, East Kazakhstan, and Karaganda regions [52].

The work was carried out to determine the range of genetic variability of 50 strains of tularemia microbe isolated on the territory of Kazakhstan at different times in different foci.

Five of the 25 VNTR loci that make up the complete MLVA typing scheme are polymorphic in this collection: Ft-M3, Ft-M4, Ft-M6, Ft-M20, and Ft-M22. The greatest discrimination was observed at the FT-M3 locus. Among the 50 strains that could be identified at this locus, eleven alleles and an HGDI of 0.907 were observed. The Ft-M6 locus was the second most variable with four alleles and an HGDI index of 0.603. At loci Ft-M4, Ft-M20, and Ft-M22, 3, 2, and 2 alleles were observed, respectively (HGDI 0.203, 0.157 and 0.157, respectively).

The data obtained indicate that MLVA typing of strains using 25VNTR markers for tularemia microbe and 31 VNTR markers for anthrax microbe allows simultaneously and with high confidence to determine the genotype, distinguish atypical strains of microbes from typical ones, and differentiate any strains of the pathogen from other microorganisms.

Thus, a comparative study of the molecular and biological properties of B. anthracis and F. tularensis strains allowed to conclude both about intraspecific variability and interspecific similarities between anthrax bacilli and the tularemia microbe pathogen. Optimization of the processes of their identification and differentiation can be facilitated by the use of MLVA typing for 31 VNTR markers of the anthrax microbe and MLVA typing for 25 VNTR markers for the tularemia microbe.

1.1.4 Establishing a possible link between the identified genotypes of the anthrax pathogen and the tularemia microbe with the geographical origin, source and time of isolation of the strains

Using MLVA typing of 31 VNTR markers for differentiation of anthrax microbe, it was determined that currently B. anthracis strains that are part of three clusters are circulating in the anthrax foci of Kazakhstan. Anthrax strains have differences within clusters, which allowed them to be divided into 24 genetic variants - KZ– 1-24.

It was determined that ten strains of B. anthracis from Turkestan region (20%) are included in the first cluster, within which nine genotypes were identified (genotype # 18,11,24,14,12,16,15,5,2). Identical genotypes were identified with a time interval from 2 to 37 years. In Turkestan region, anthrax strains are included in the first cluster (genotype 1 and 10). Two strains isolated in 2016 belong to the first genotype and are included in cluster 1. These strains were isolated during an anthrax outbreak in the village of Karashoky in Kerbulak district. Strains from the Kyzylorda region are included in the 1st cluster and the 10th genotype.

Different genotypes, but one cluster (1) has strains from Atyrau region in different time periods and from different sources. The strains isolated in Zhambyl region also differ in genetic diversity, although they are included in the first cluster (genotypes 22,3,11,4,2,10).

The results for Ayagoz, Urjar and Zharma districts (East Kazakhstan region) are indicative. Strains isolated during a single outbreak have the same genotype, for the Ayagoz (genotype #10), Urjar (genotype #10), and Zharma (genotype #10) districts.

Strains from the Karaganda region are included in the second and third clusters and are diverse in genotypes. In the Pavlodar region, the strains isolated in 2010 have genotype # 20 and are included in the first cluster, while those isolated in 2016 are included in the third cluster. The strains isolated in the Karaganda region, which are included in the second and third clusters, differ in genotypes. Anthrax strains belonging to cluster II and III and genotypes (№№ 1, 24, 19, 20, 23, 3), previously, until 2016, it was not isolated in Kazakhstan. The profiles of the analyzed kazakh strains are unique and do not match completely any of the studied strains from MLVA bank.

Thus, as a result of this research, the relationship between the identified genotypes of the anthrax pathogen and the geographical origin, source, and time of isolation of the strains was determined.

To establish a possible link between the identified genotypes of the tularemia microbe pathogen and the geographical origin, source, and time of strain isolation, it was analyzed 50 strains with MLVA typing results based on 25 VNTR markers.

Cluster analysis using the unweighted pairwise mean (UPGMA) method grouped the genotypes of 50 tularemia microbe strains isolated from different regions of Kazakhstan and different sources into five clusters (I-IV) and 16 KZ – 1-16 genotypes, of which 6 genotypes are single strains. When analyzing the results of genotyping, the relationship of genotypes with geographical origin was revealed. Thus, the strains isolated in the Aktobe region have characteristics characteristic of one cluster and one genotype (1 cluster, 1 genotype). These strains were isolated during a single outbreak, in 2017, from different sources. Strains (## 1,2,3,7,12,13) isolated in the Aktobe region have features characteristic of the same cluster and different genotypes.

The second cluster includes a large group of tularemia microbe strains isolated in the West Kazakhstan region. Despite different years of isolation, most of them belong to the fourth genotype, although there are strains of the fifth, sixth, and seventh genotypes (## 4,5,6,8,10,13).

The third cluster includes three strains with different genotypes.  The strains included in the fourth cluster are the most diverse. This cluster is characterized by three genotypes of strains isolated in the West Kazakhstan, Almaty, and Pavlodar regions and from different types of vectors. The fifth cluster includes three strains isolated in the East Kazakhstan region and the Akmola region. As for the clustering of tularemia strains, a wide spread was revealed in the Almaty region, in other regions the strains belong to one or two genotypes, which also gives grounds for using these data in the analysis of tularemia outbreaks.

Thus, cluster analysis revealed differences between the strains isolated in different regions, and at the same time revealed the relationship of the identified genotypes with the source and time of isolation of anthrax and tularemia microbe strains. Strains isolated during a single outbreak usually have the same genotype, regardless of the source of the release.

Generalized data on the possible link of the identified genotypes of the anthrax pathogen and tularemia microbe with geographical origin are presented in attachment  A, table A 1.

To study the global position of strains circulating in Kazakhstan a minimal spanning tree was constructed with MLVA profiles of 50 strains circulating in Kazakhstan and MLVA profiles of 1527 Bacillus anthracis strains from MLVA bank (http://microbesgenotyping.i2bc.paris-saclay.fr/) (attachment A, figure A 3). The profiles of the analyzed Kazakh strains are unique and do not coincide completely with any of the studied strains from MLVA bank. On the MST tree, Kazakhstan strains are arranged in three clusters, as on the phylogenetic tree. The first clutch is the most numerous, mostly represented by European strains. In this clade, homoplasmic analogues for MLVA 31 were found for 39 Kazakh strains among the strains circulating in Italy, as well as for Kazakh strains with inventory numbers 53.54 in France. No homoplasmic analogs were found for other strains. 

To study the global position of tularemia microbe strains circulating in Kazakhstan, a minimal spanning tree was constructed with MLVA profiles of 50 strains circulating in Kazakhstan and MLVA profiles of 1527 tularemia microbe strains from MLVA bank (http://microbesgenotyping.i2bc.paris-saclay.fr/), (attachment A, figure A 4). The profiles of the analyzed Kazakh strains are unique and do not match any of the studied strains from MLVA bank. Kazakhstan strains are arranged in five clusters on the MST tree as well as on the phylogenetic tree.

1.2 Scientifically based approach to the study of the peculiarities of the antibiotic susceptibility of the plague microbe and the pathogens of co-infections from the natural foci of Kazakhstan, modern approaches to the monitoring of the sensitivity of disinfectants

1.2.1 Research materials and methods

Diagnostic preparations, culture media and reagents: nutrient media (agar and Hottinger broth, Peshkov medium, blood agar, dye solutions (gram staining), GIS media, sterile distilled water, saline solution.

The study of the biological properties of the isolated microorganisms was carried out following the rules of the investigation in accordance with approved orders or guidelines.
Test strains: Escherichia coli # K-12, Y. pestis EV SRIEG, Bacillus cereus. The patented strain of the bacterium Listeria monocytogenes B-KKZI-KA-46 was also used as a reference culture for a unified and standardized assessment of the effectiveness of medical prevention tools.

To determine antibiotic sensitivity, 215 strains of Y. pestis from autonomous foci of the Central Asian desert natural plague focus, 25 strains of various yersinia, and 17 strains of Pasteurella were used. 23 antibacterial preparations were used in the experiments.

86 strains of microorganisms were used in experiments with disinfectants: 26 Y. pestis, 17 other yersinia, 13 pasteurella and 30 listeria.

Research methods: analytical, epidemiological (for the selection of strains), microbiological methods, determination of the sensitivity of bacteria to antibiotics, diffusion methods using disks with antibiotics and using HiMedia tests - HiCombMIC Test and Ezy MIC strips (a type of E-test), octodisks.

The investigation was carried out in accordance with existing procedures (SR "Sanitary-epidemiological requirements for laboratories that use potentially hazardous chemical and biological substances" (approved by the Order of the M RK # 684 dated 08 September 2017); "Methodological instructions for conducting laboratory pre-registration tests of disinfectants, disinfection and sterilization" (approved by the Order of the MH RK # 133 dated 4 November 2008).

1.2.2 Comparative study of the effectiveness of antibacterial preparations to determine the priority of their choice for etiotropic therapy of plague based on monitoring of antibiotic sensitivity of recently isolated and museum strains of Y. pestis
Etiotropic therapy and special emergency prevention of plague infection is carried out in accordance with the established antibioticogram of the pathogen, including data on sensitivity to antibacterial preparations (ABP) of groups I and II. First-line preparations: streptomycin, amikacin, gentamicin, doxycycline, ciprofloxacin (or ofloxacin, pefloxacin, lomefloxacin, levofloxacin), ceftriaxone (or cefotaxime), rifampicin, trimethoprim/sulfamethoxazole.

Second-line preparations: kanamycin, netilmycin, tobramycin, tetracycline, ampicillin, ceftazidim (or ceftibuten, cefixime, cefepim), aztreonam, nalidixic acid, levomycetin.

Before starting the study, the biological properties of Y. pestis strains (18 museum and 13 recently isolated strains) were studied. Recently isolated strains had typical properties for the plague pathogen. Museum strains (isolated in 2017-2018) total 18 strains, typical – 6 (33.3%) and atypical – 12 (66.7%). Atypical strains were characterized by a low content of F 1 and a low content of pigmented colonies and were taken in an experiment for comparative study of the effectiveness of ABP.

The study used antibiotics related to ABP I group (streptomycin, gentamicin, doxycycline, ciprofloxacin, rifampicin) and II group (kanamycin, tetracycline and levomycetin), as well as other antibacterial preparations: vancomycin, erythromycin, azithromycin, benzylpenicillin, oxacillin. 

To evaluate the results obtained, tables with boundary values of growth inhibition zones were used, which allow assigning the studied culture of the microorganism to one of three categories: “sensitive", “intermediate”, and “stable". The diameter of the growth inhibition zone obtained by the disco-diffusion method (DDM) is associated with the value of the MSC (minimum suppressive concentration) of the antibiotic.

The growth of all strains and their inhibition zones was observed on MH agar and AH after 24 hours. There was a more gentle uniform growth of Y. pestis cultures on the AH, the growth retardation zones had smooth edges; on the AH, the growth inhibition zones of all Y. pestis strains increased after 48 hours. All strains are sensitive (S) to the studied groups of antibiotics, resistant (R) were not detected. In experiments using HiCOMB MIC test (E-test) ("HiMedia", India) and octodisks (Combi IV - ("HiMedia", India) obtained equivalent results with DDM – all strains were sensitive to experimental antibiotics used in the treatment of plague.

In experiments with a concentration of suspensions of 106 and 109 m.c./ml, equivalent results were obtained with the only difference that the results of experiments with suspensions of the highest concentration were taken into account after 24 hours. The use of a suspension with a concentration of 109 m.c./ml for Y. pestis allowed getting the final result in 24 hours. E-test and octodisks are an accelerated method, and it is also recommended to sow the tested crops from suspensions with a concentration of 109 m.c./ml. The results obtained using the AH and the MH agar, to a large extent duplicate each other. Experiments on the study of antibiotic sensitivity by disk methods, E-test and octodisks are presented in attachment A, figure A 5.

Typical and atypical recently isolated and museum strains of Y. pestis had the same sensitivity to antibacterial preparations. No resistant strains to antibacterial preparations I and II groups were found.

1.2.3 Comparative sensitivity study of recently isolated and museum strains of L. monocytogenes

Properties of 15 recently isolated and 15 museum strains of Listeria were studied. Analysis of the phenotypic properties of L. monocytogenes showed that the vast majority of cultures had similar properties. 

21 antibiotics from the following groups were used: penicillins: benzylpenicillin, ampicillin, oxacillin, amoxicillin; cephalosporins: 1 generation – cephalotin, cefamesin; 3 generation – ceftriaxone, longacef, epocelin; macrolides: erythromycin, azithromycin, tetracyclines: tetracycline; aminoglycosides: streptomycin, kanamycin, gentamicin; fluoroquinolones: 2nd generation – ofloxacin, pefloxacin, ciprofloxacin; 3rd generation – lomflox; levomycetin and lincomycin.

The experiments included antibiotics from Protocol No. 9 of August 16, 2016 "Clinical Protocol for diagnosis and treatment, Listeriosis", approved by the joint Commission on the quality of medical services of the Ministry of health and social development of the Republic of Kazakhstan – ciprofloxacin, amoxicillin, azithromycin, Ceftriaxone, levofloxacin, pefloxacin.

100% resistance to cephalosporins was noted. 83±0.5% of the strains were resistant to lincomycin. 70±0.5% of the strains were sensitive to benzylpenicillin. Among semi-synthetic penicillins: 95±1.5% of Listeria strains were sensitive to ampicillin; 80±1.0% to oxacillin; 95±1.5% to amoxicillin. Listeria was characterized by sensitivity to the majority of aminoglycosides: all strains showed sensitivity to gentamicin, streptomycin, kanamycin, and gentamicin. Erythromycin was quite effective against most strains; 95±1.5% of the strains were sensitive to it. It turned out to be effective against Listeria and tetracycline: 95±1.0% of the strains were sensitive to it, the remaining strains showed resistance to it. Most of the studied strains (80±0.5%) showed average sensitivity to levomycetin (chloramphenicol). Fluoroquinolones of 2nd and 3rd generations were active against more than 99.9% of the strains. The spread of sensitivity to antibacterial preparations (sensitive, moderately sensitive) and resistant forms were observed in Listeria strains isolated from humans.

1.2.4 Investigation of the activity of new disinfectants against test strains and recently isolated strains of plague microbe, pasteurellosis

A study was carried out on the activity of new disinfectants against the Y. pestis EV SRIEG test strain and newly isolated (recently isolated) strains of the plague microbe and pasteurella. 

Before starting the study, the biological properties of typical strains of Y. pestis (13 recently isolated strains) and P. multocida (13 recently isolated strains) were studied. The properties of the strains were typical. 

The results of testing the effectiveness of DS are presented on the example of Chlor-DP (attachment A, tables A 2, A 3). 

The effectiveness of disinfectants for especially dangerous infections was studied on the strains Y. pestis EV, Y. pestis and P. multocida.

The choice of disinfectants should take into account a number of principles, but primarily on the basis of microbiological data on the activity of the preparations against microbial strains. To obtain these data, microbiological monitoring of the sensitivity of bacteria to disinfectants should be carried out. Preparation of concentrations of disinfectants is shown in attachment A, figure A 6. 

The results of testing the bactericidal properties of disinfectants "Chlor-DP", "Deosteril-PREMIUM", "Oxidecil" with test strains of plague microbe and staphylococcus, recently isolated strains of plague microbe, pasteurella without protein load are identical to the results with protein load and indicate the effectiveness of disinfectants.

1.2.5 Analysis of the results of sensitivity to antibacterial preparations and new disinfectants of strains of the causative agent of plague, yersiniosis and pasteurella

In our research, we performed standardization at all stages using 30 strains of Y. pestis (15 museum and 15 recently isolated). Antibiotics related to ABP I group (streptomycin, amikacin, gentamicin, doxycycline, ciprofloxacin, Cefotaxime, rifampicin) and II group (kanamycin, tetracycline, and levomycetin) were used.

Collection and recently isolated strains of Y. pestis were highly sensitive to various groups of ABP related to I and II groups used for the treatment and prevention of plague. The results of various methodological approaches correlate with each other. The advantages of accelerated methods based on the E-test (MICTM STRIP GEN and HiCOMB MIC) are obvious: ease of use and speed of formulation, reliability of the results obtained.

Standardization implies high-quality consistent implementation of all the main stages of testing: preparation of nutrient media; preparation of a suspension of the studied microorganisms (inoculum); inoculation; incubation; accounting and interpretation of results, formulation of treatment recommendations; diffusion methods also include the stage of applying disks or strips of E-test to a dense nutrient medium.

In experiments studying the sensitivity of pasteurella (12 recently isolated and 5 museum strains), 23 antibiotics from the following groups were used: penicillins: benzylpenicillin, ampicillin, amoxicillin, oxacillin; cephalosporins: 1st generation – cephalexin; 2nd generation – cefazoline; 3rd generation – ceftriaxone; 4th generation – cefepim; macrolides: erythromycin, clarithromycin, azithromycin; tetracyclines: tetracycline, chlortetracycline, doxycycline; aminoglycosides: streptomycin, kanamycin, amikacin, gentamicin; fluoroquinolones: 2nd generation - ofloxacin, pefloxacin, ciprofloxacin; 3rd generation – lomflox and levomycetin.

Recently isolated pasteurella cultures were sensitive to fluoroquinolones (ofloxacin, pefloxacin, ciprofloxacin), including lomflox – fluoroquinolone of the 3rd generation, which was not previously used in our experiments. To levomycetin, tetracyclines, aminoglycosides, penicillins, macrolides, and cephalosporins, there was a variation in sensitivity from sensitive to resistant strains. 

When studying the sensitivity of museum strains, similar results were obtained with the only difference that the spread of sensitivity to levomycetin; tetracyclines, aminoglycosides, penicillins, macrolides, cephalosporins was more expressed - from moderate sensitivity to resistant strains. 

Results of testing the bactericidal properties of disinfectants: SporGon. TX 651 (TexQ), Peridox RTU, Bleach-RITE, sodium hypochlorite 12%, Ushbetin, Baladez®Ultra plus, Farmdesin-ultra plus, with test-strains, with strains of the plague microbe, yersinia, pasteurella with and without protein load indicate the effectiveness of disinfectants. 

Thus, tests of bactericidal properties of disinfectants "Chlor-DP", "Deosteril-PREMIUM", "Oxidecil" with test strains of plague microbe and staphylococcus, recently isolated strains of plague microbe, pasteurella without protein load are identical to the results with protein load and indicate the effectiveness of disinfectants.

1.3 Scientific studies to identify the territories of Kazakhstan with the circulation of highly dangerous viruses, as well as “re-emerging”, emerging and delivered viral infections, to adequately respond to internal and external threats

1.3.1 Research materials and methods
Ticks were captured in nature (open habitats), in the premises of an animal or collected from wild rodents and farm animals. Tick trapping in open areas where vegetation is present was carried out using the "flag" method to collect and account for the number of ixodid ticks in natural foci of infections.

The geographical information system of the ArcGIS program was used to plot the tick capture points. 

The study of field material for the presence of RNA viruses was carried out by PCR analysis for the presence of RNA viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever. To prepare the PCR mixture "master mix", designed primers were used for each infection separately. RNA isolation from suspensions of ticks and mosquitoes was performed using the "Ampli Prime RIBO-sorb" and "Ampli Prime RIBO-prep" kits (Russia). Amplification was performed by "RocheLightCycler 2.0" devices with capillaries with fluorescence detection of the results.

1.3.2 Retrospective analysis of human morbidity, ectoparasite infection with especially dangerous viruses in Kazakhstan in 2000 - 2017, differentiation of the territory by the degree of risk of infection with CCHF, HFRS

A retrospective analysis of the epidemiological characteristics of foci of especially dangerous viruses circulating in Kazakhstan (CCHF, HFRS) was carried out. The results of the species composition and infestation of potential vectors (ticks, rodents) of especially dangerous CCHF and HFRS viruses circulating on the territory of Zhambyl, Kyzylorda, South Kazakhstan and West Kazakhstan regions were obtained. Differentiation of the studied territories by the degree of risk of infection with CCHF, HFRS and mapping of the results by focal areas was carried out (attachment A, figures A 7, A 8).

1.3.3 Construction of primers for identification of “re-emerging” and undiagnosed viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever that cause human diseases

By analyzing the literature data, analyzing the nucleotide sequences and their alignment, primers for real-time PCR were developed, and primers for Karshi, Tamdy, Issyk-Kul and Syrdarya valley viruses were obtained. A total of 24 oligonucleotide primers and 9 fluorescent probes were synthesized: Karshi (Karshi virus) – 4 primers, 2 probes; Tamdy (Tamdy virus) - 4 primers, 2 probes; Issyk-kul (Issyk-Kul fever virus) – 4 primers, 2 probes; CarSet, Cardio-uni (Syrdarya valley fever virus) – 12 primers, 3 probes.

The designed primers were optimized. The developed primers were tested with 185 samples of RNA from ticks, 2 samples were found to contain RNA of Tamdy virus, which confirmed the specificity of the primers. The obtained results allow performing identification of Karshi, Tamdy, Issyk-Kul fever and Syrdarya valley fever viruses by PCR.

A protocol for carrying out of PCR with developed primers for Karshi, Tamdy, Issyk-Kul and Syrdarya valley viruses was developed, which was implemented in Kyzylorda, Shymkent, and Zhambyl APS and three implementation certificates were received. The developed primers can be used for detection of Karshi, Tamdy, Issyk-Kul and Syrdarya valley viruses by PCR from the field material.

1.3.4 Scientific basis of the etiological role of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever in the occurrence of diseases that cause hemorrhagic, febrile conditions in people in the territory of the South Kazakhstan, Zhambyl, and Kyzylorda regions

The conducted retrospective analysis allowed us to characterize the current state of natural foci of Crimean-Congo hemorrhagic fever and hemorrhagic fever with renal syndrome located in the territories of the South Kazakhstan, Kyzylorda, Zhambyl and the West Kazakhstan regions. According to the results obtained, there are signs of expansion of the geographical distribution of focal areas in the regions. Human morbidity and the presence of virus vectors are detected in areas where these infections have not been recorded for a long time. The analysis of data on human morbidity and infection of ticks with CCHF virus in recent years showed signs of the emergence of new focal areas. This statement is supported by the fact, that for today foci of CCHF exist in all districts of Turkestan region, without exception. Until recently, Tulkibas district was considered as “safe” area for CCHF, but, 1 case of CCHF was registered in 2017. It should be noted, that over the past five years, cases of human disease have been recorded in some districts of Zhambyl region, where this disease has not been manifested for several decades: Talas district (1 – 2012, 1 – 2013, 1 – 2015, 1 – 2016), Zhambyl district (2 – 2015, 2 –2016, 1 – 2017), Bazak district (1 – 2016, 3 – 2017). The spread of focal areas is also evident in Kyzylorda region, CCHF was registered in Karmakshi, Zhalagash districts (2014, 2016), and Aral district (2010, 2016), where this disease has not been registered within the past few decades.

A study to detect viruses of Karshi, Tamdy, Issyk-Kul fever, and Syrdarya valley fever was carried out in these regions. This group of viruses causes fever conditions in people, but to date there is no information about the vectors of infections and the results of studies conducted by molecular genetic method.

2804 ticks were caught and examined, 444 of them from Turkestan region, 818 from Kyzylorda region and 1542 from Zhambyl region. The species composition of the captured ticks was analyzed, the composition of ticks is represented by 9 different species: Hyalomma scupense, Hyalomma asiaticum, Hyalomma turanicum, Hyalomma anatolicum, Haemaphysalis sucata, Haemaphysalis punctata, Dermacentor niveus, Rhipicephalus pumilio, Rhipicephalus schulzei (attachment A, table A 4).

A total of 257 pools of tick suspension were prepared, out of them 54 pools from Turkestan region, 93 pools from Kyzylorda region and 110 pools from Zhambyl region. The prepared tick pools were examined by two methods: ELISA was carried out for the presence of CCHF virus antigens, PCR using the developed primers was carried out for the presence of RNA of Karshi, Tamdy, Issyk-Kul fever and Syrdarya valley fever. The results of the analyses are shown in attachment A, table A 5.

The tick analysis revealed 2 positive samples for CCHF virus by ELISA (H. asiaticum and H. scupense); 2 positive samples for Tamdy virus (H. asiaticum) and 1 positive sample for Syrdarya valley fever virus (H. scupense). Positive samples for Tamdy and Syrdarya valley fever viruses were additionally tested by PCR for the presence of CCHF and tick-borne encephalitis viruses to exclude cross-reaction with other viruses.

Information was obtained about the natural infestation of ticks with H. asiaticum and H. scupense by Tamdy and Syrdarya valley fever viruses. 

H. asiaticum and H. scupense ticks remain one of the main vectors of viral infections in the territories endemic for CCHF for today. 

The developed primers for Karshi, Tamdy, Issyk-Kul and Syrdarya valley viruses can be used in monitoring and diagnostics of febrile diseases of unclear etiology.

1.4 Development of modern test-systems for the indication and identification of the plague pathogen

1.4.1 Research materials and methods
43 Yersinia pestis strains from 8 foci of plague of the Republic of Kazakhstan were used. The specificity of PCR using the "Plague PCR" test system was controlled on strains of 13 heterologous species: Y. enterocolitica, Y. pseudotuberculosis, Y. kristensenii, Listeria AU, L. monocytogenes, Shigella flexneri, Pseudomonas aeruginosa ATCC, Escherichia coli, Salmonella typhi, S. typhimurium, Bacillus anthracis, Francisella tularensis, Staphylococcus aureus. 1130 samples of suspensions of fleas, ticks, internal organs of rodents collected in spring-summer 2019 were used for testing the "Plague PCR" kit. in the territories of the Republic of Kazakhstan enzootic for plague, DNA from samples of field material was isolated using the QIAamp DNA MiniKit kit according to the manufacturer's instructions, and from bacterial cell suspensions – using a high-temperature method. PCR was performed on veriti®ThermalCycler amplifiers (AppliedBiosystems, USA) with electrophoresis detection, RotorGene 6000 (CorbettResearch, Australia). The commercial set "AmpliSens. ®. Yersiniapestis-FL" (Russia, reg. certificate of the FSR 2012/13303 from 11.04.2012).

The designed test system "Plague PCR" is designed to detect the plague microbe in RT PCR by three species-specific genes: YPO2088 (chromosomal DNA), caf1 (pFra) and pst (pPst). The original design of primers was developed.

1.4.2 Development of a test system for the indication and identification of the plague pathogen in a polymerase chain reaction in real time 

The design of primers was developed using the online programs "PrimerQuest" and "Primer3Plus" using generally accepted criteria. Primers to the marker genes YPO2088 F/R, caf1 F/R and PST F/R were developed (attachment A, table A 6).

Based on the developed primers, a test system was designed for detecting the plague microbe in multiplex RT PCR. The amplification program is presented in attachment A, table A 7.

Primers and probes were developed with unique nucleotide sequences for specific regions of three marker genes of the plague microbe: caf1, pst, and YPO-2088, for the detection and identification of Y. pestis in RT PCR. A test system is constructed based on them. 

1.4.3 Checking the effectiveness of the developed test system for the detection and identification of plague microbes in real-time PCR

The effectiveness, stability of the results of the amplification reaction using a designed test system, specificity and sensitivity were evaluated by RT PCR with the DNA of 43 Y. pestis strains from the collection of RCM and DPEDI NSCEDI. DNA isolation from cell suspensions of Y. pestis strains was performed by high-temperature exposure. The results are shown in attachment A, table A 8.

The sequence of the caf1 gene responsible for F1 synthesis was detected in 16 strains of Y. pestis in which the immunological test did not detect F1. Experiments showed 100% reproducibility of PCR results and stability of amplification parameters with the developed test system. Three closely related strains and five strains of heterologous microbial species were introduced into the experiments; the test system did not detect the DNA of other microbial species. The sensitivity of the designed test system is 100 fg for primers YPO-2088 F/R, in terms of microbial cells, this corresponds to 100 m.c. in 1 ml. For the caf1 F/R and pst F/R primers, the lowest DNA concentration they detect is 10 fg (single m.c. in 1 ml).

Thus, a new test system for detecting Y. pestis was designed based on real-time multiplex PCR, which can specifically detect only Y. pestis strains, has high sensitivity, detecting DNA at a concentration of 100-10 fg/µl, i.e. from 10 to individual bacterial cells in 1 ml, good reproducibility and stability of results.

The developed test system was tested on field material (internal organs of rodents, fleas and ticks) collected in enzootic plague areas in the spring and summer of 2019.  Testing of the test system on field material revealed traces of plague microbe circulation only in the territory of the North-Aral Autonomous focus and in Zhambyl region (attachment A, table A 9).

The test system can be recommended for identification of Y. pestis strains, screening of field material during routine surveys of the plague-foci area, and diagnostic studies. The created PCR test system is named "Plague PCR".

1.4.4 Implementation of research results on the development of a test system for the detection and identification of plague microbes in real-time PCR

Based on the results of the research, a Certificate for the object of copyright No. 11914 dated September 8, 2020 was issued and received for "Test system for indicating and identifying a plague microbe using a multiplex polymerase chain reaction based on synthetic oligonucleotide primers in real time" (scientific invention). 

Based on the research results, a package of documents was prepared for registration of the test system in the State register of medical devices of the Republic of Kazakhstan.  The prepared main documents are presented in (attachment A, figures A 5 – A 9). 

The procedure for registering the "Plague qPCR" set in the state register of MH of the Republic of Kazakhstan has begun. The dossier for the PCR test system "Plague qPCR" was prepared for filing an application for registration in the State Register of the Ministry of Health of the Republic of Kazakhstan to obtain the opportunity to sell it on the market of Kazakhstan.

During the entire period of implementation of the STP, the personnel of the APS laboratories were trained at thematic seminars for the use of RT PCR using the "Plague qPCR" kit for monitoring the plague. A total of 10 implementation certificates were received.

1.5 Scientific studies on genotyping and microbiological characterization of Vibrio cholerae strains circulating in the territory of Kazakhstan to determine typical reference properties

1.5.1 Research materials and methods

It was used data obtained on the basis of microbiological study of Vibrio cholerae strains isolated in different years and at different times (1993-2018) in Turkestan (South Kazakhstan region), Kyzylorda, Almaty, the West Kazakhstan, Mangystau, the East Kazakhstan region, Akmola, Karaganda and Kostanay regions, isolated from people and from environmental objects: open water, waste water, as well as archival materials of the M. Aikimbayev’s NSCEDI. 

Research methods: epidemiological, statistical.

For genetic studies, primers for detecting ctxA and tcpA genes were used. The studies were performed using real-time PCR. We used test systems manufactured by AmpliSens. soleraefl", LLC "Isogen laboratories" (Russia) and primers. The R program was used for statistical processing. To create a database of reference strains of Vibrio cholerae, the EpiInfo 7 program was used, and certification was performed in the ArcGIS 10.6 program.

1.5.2 Study and selection of cholera Vibrio strains isolated in the territory of the RK by their microbiological and genetic characteristics for the selection of regional reference strains

For microbiological and genetic studies, 104 strains of Vibrio cholerae isolated from the environment (58 strains) and from people (46 strains) were selected and studied.

All selected strains were studied using standard microbiological and molecular genetic methods. PCR was performed in "Real time" mode for the presence of ctxA and tcpA genes in selected strains. The PCR result showed the presence of ctxA and tcpA genes in 25 Vibrio cholerae strains (attachment A, figure A 10).

Based on microbiological and molecular genetic data, it was found that out of 104 strains of Vibrio cholerae, 25 strains are hemolysis negative, have virulence and toxicogenicity genes ctxA and tcpA. The remaining strains were hemolysis positive and are not epidemiologically dangerous. The predominant number of hemolysis negative strains was isolated in the Karaganda and Almaty regions.

1.5.3 Construction of a linear model of the studied strains of Vibrio cholerae isolated in the territory of nine regions of the Republic of Kazakhstan for the selection of reference strains used for indication and identification of the cholera pathogen 

For the selected 104 V. cholerae strains, a linear model was built, the strains were encoded with numbers for further statistical processing. 

Linear modeling (lm modeling) was performed in the RGui (32-bit) program. The following encodings were used for modeling: >dir() [1] "10.06.19.xls[3] "cholera.csv">long=read.csv(""cholera.csv")>long=read.csv("cholera.csv") lregress=lmregion~object, data=long)> summary(lregress).

Linear modeling was performed using the following parameters: the source of isolation, areas, the ratio to O-serum, and the number of isolated cultures. 

The results of linear modeling are shown in attachment A, figures A 11 and a 12. As can be seen from attachment A, figure A 11, there is no statistically significant difference between the strains isolated in South Kazakhstan (Turkestan) and Mangystau regions at p-value: 0.2113 (Residuals: Min 1Q Median 3Q Max - 0.6250 -0.3846 0.3750 0.3750 0.6154). From attachment A, figure a 12, it can be seen that there is no statistically significant difference between the selection source and these two regions at p-value: 0.1026 (Residuals: Min 1Q Median 3Q Max - 0.6471 -0.3333 0.3529 0.3529 0.6667).

Based on microbiological studies and linear modeling in the RGui (32-bit) program of 104 strains of Vibrio cholerae, 12 strains were identified as reference strains: 6 from humans and 6 from the environment.

1.5.4 Creating a database of reference strains of Vibrio cholerae from nine regions of Kazakhstan in the Epilnfo 7 program. Electronic certification of regional reference strains of  Vibrio cholerae using the ArcGIS 10.6 program

An electronic database of 104 Vibrio cholerae strains was created in the EpiInfo 7 program. the database includes the following V. cholerae strains: V. cholera non O1 – 8 strains; V. cholerae O1 Eltor Ogawa – 62 strains; V. cholerae O1 Eltor Hykoshima – 2 strains, V. cholerae O1 Eltor Inaba – 32 strains (attachment A, figure A 13). The electronic database can be constantly updated. 

Regional properties of 104 studied strains of Vibrio cholerae were also determined in the program R. Linear modeling of hemolytic activity showed that strains of Vibrio cholerae have statistical significance (p-value=0.000195) regardless of the region (attachment A, table A 10). Strain passport data can be used in QGIS and online ArcGIS programs (attachment A, figures A 14, A 15).

104 strains of Vibrio cholerae isolated in Kazakhstan from 1993 to 2018 were certified in the ArcGIS 10.6 program. GIS passport data is visualized, mapped, statistically analyzed, and updated. 

A methodological guide for the indication of Vibrio cholerae using regional reference strains of Vibrio cholerae has been developed.

1.6 Scientific investigations to study the current state of the fauna and the spread of ixodid ticks - vectors of pathogens of especially dangerous infections on the territory of natural foci of EDI

1.6.1 The study of scientific literature and reporting data, analysis of collection material. Development and updating of an electronic database on ixodid ticks. Compilation and publication of the determinant on ixodid ticks
As a result of the investigations, 90 literature sources were studied on the fauna, distribution of ixodid ticks in the world, and in the Republic of Kazakhstan, and on the diseases they carry. The reporting data and collections of Taldykorgan, Zhambyl, Shymkent, Kyzylorda, Aktobe, Mangystau, Atyrau, and Ural anti-plague stations were studied. 9569 tick sp. of 9 tick species from the collection of M. Aikimbayev’s NSCEDI museum and the collection of the “Institute of Zoology” museum of the SC MES RK were inspected. 

The electronic database (EDB) on ixodid ticks in Kazakhstan in the ExCell format has been developed and compiled. Based on the data obtained, the Kazakh-Russian illustrated determinant on ixodid ticks in Kazakhstan was compiled and published, including the defining tables of 5 genera and 48 species of Ixodidae found in the Republic.

1.6.2 Collection and study of ixodid ticks in natural foci of EDI of Kazakhstan. Replenishment and digitization of the scientific collection of ectoparasites

Ticks were collected in Balkash district of Almaty region, Moiynkum district of Zhambyl region, and Arys district of Turkestan region. A total of 225 tick specimens were collected. 12 tick species belonging to 5 genera were registered during species differentiation.

12 species of ixodid ticks were registered on the territory of natural foci of EDI in the South and the South-East of Kazakhstan.

1.6.3 Replenishment of the scientific collection, processing, and entering the results obtained into the electronic database. Mapping the distribution of ixodid tick species in the regions understudy 

Ticks were collected in Zhanakorgan, Shieli, Kazaly, Aral, and Syrdarya districts of Kyzylorda region, Shalkar, Alga, Khromtau, Martuk, Mugalzhar districts of Aktobe region, and Tupkaragan, Beineu, and Mangystau districts of Mangystau region. A total of 8,591 tick specimens were collected. 20 species of ticks belonging to 5 genera were registered during species differentiation.

In total, 20 tick species of the Ixodidae family have been registered in the South-West of Kazakhstan. Also, ticks were collected in Kurmangazy, Isatay, Zhylyoi, Makhambet, and Inder districts of Atyrau region and Akzhaiyk, Karatobe, Syrym, Zhanibek districts of the West Kazakhstan region. A total of 403 tick specimens were collected. 10 species of ticks belonging to 5 genera were registered during species differentiation on the territory of natural foci of EDI in the North-West of Kazakhstan. 

The collected material was placed into the collection and is kept in the museum of M. Aikimbayev’s NSCEDI. Information on ticks was entered into the electronic database (EDB).

The scientific collection of the zooparasitological museum of M. Aikimbayev’s NSCEDI was replenished with new specimens of ixodid ticks collected in natural foci of EDI in the territory of the West Kazakhstan and Atyrau regions.

Distribution maps were compiled for each tick species to visualize the tick ranges in the territory of the natural foci of EDI. The maps were compiled based on the electronic database using the ArcGis program. The maps reflect data on tick research in Kazakhstan from 2018 to 2020. A total of 25 tick species were mapped (Attachment A, figures A 16 – A 18).

1.6.4 Analysis and generalization of the obtained data, replenishment of scientific collections, and the electronic catalog of Ixodidae
Analysis of investigations revealed that the fauna of ticks of the Ixodidae family in natural foci of EDI includes 30 species of 5 genera. The distribution of tick species in the studied area has its topical features. We collected and placed 27 species of ticks into the collection of M. Aikimbayev’s NSCEDI, and also studied three more species from the collections of anti-plague stations.

During the research period, the scientific collection of M. Aikimbayev’s NSCEDI was replenished by 15,433 tick sp. of 27 species of 5 genera (Attachment A, table A 11). All the collected tick specimens are stored in the collection of the zooparasitological museum of M. Aikimbayev’s NSCEDI, and the electronic catalog of the collection has been compiled.

Currently, the EDB contains information on 129982 sp. of ixodid ticks of 33 species found from various regions of Kazakhstan from 1894 to 2020.

2 Consolidation and provision of long-term storage of collections of pathogens of especially dangerous, “re-emerging”, emerging, and delivered infections of humans and animals on the basis of a safe and protected depository of the Central Reference Laboratory (CRL)

2.1 Formation, preservation, and study of the national genetic fund of microorganisms of the EDP isolated in the territory of Kazakhstan, improvement, and introduction of new technologies for long-term storage of collections of pathogens of EDP, “re-emerging”, emerging and delivered infections of humans and animals based on the CRL depository

2.1.1 Research materials and methods
186 collection strains of Bacillus anthracis isolated in 1952-2016 and 200 virulent strains of Brucella melitensis were used to control the viability and declared properties of anthrax.

To form a microbial collection of EDP – brucella and anthrax strains, a complex of methods was used: microbiological, technological, and informational works. 

Hottinger's agar (AH), Bacillus agar, and Chocolate Agar Base were used as a nutrient medium for the anthrax pathogen. Brucella-broth and brucella-agar: Tryptone Soya Agar and Tryptone Soya Broth were used as a nutrient medium for the causative agent of brucellosis. The crops were incubated at 37°C for 24-48-72 hours. Cryoprotectant – glycerol (30%, 20%, 10%), distilled water, and brucella-broth were used for cryopreservation.

To standardize the microbial mass for long-term storage, we used a determinant of the number of microbial cells, the device «Densitymeter DEN-1B, Bioscan, Latvija». Control strains - B. anthracis STI and the Tsenkovsky vaccine strain; B. melitensis 16-M, B. abortus 544, B. suis 1330, and a reference strain from the ATCC collection: E. coli ATCC 25922 were used. To standardize biochemical parameters, a commercial color series - "Rapid-entero 200 М" was used. The initial strains were stored in the experimental laying of 2015-2017, in the amount of 2.109 m.c. in cryotubes of 3 aliquots each at minus 80°C. 

Accounting for the viability of microorganisms was conducted through 3 freeze-thaw cycles and seeding on the appropriate media for each species. The grown culture was checked for purity. The quality and quantity of viable microbial cells were determined using a semi-automatic colony counter Scan 100.

A retrospective and software-based information method based on PACS was used for the certification of collection strains of especially dangerous pathogens. 

Also, 40 collection strains of Vibrio cholerae of various origins, isolated on the territory of the Republic of Kazakhstan in 1999 – 2018 were used in the study. Reference strains V. cholerae P1, V. cholerae-878, V. cholerae 75-M, V. cholerae non-KA-37, and the patented strain Vibrio cholerae O1 Eltor B-179 were used as control strains.

20 virulent strains of Francisella tularensis and control strains of F. tularensis 15 SRIEG (Gaiski’s vaccine) and F. tularensis KA-29 (F. tularensis mediaasiatica 240, rif-R) were used.

Different technological formulations were used for strains of Vibrio cholerae, meat-peptone broth and distilled water with a single concentration of glycerol (30%) were used as the basis. For tularemia strains, formulations with glycerol concentrations of 10%, 30%, and distilled water were used.

For the first time, control of the compliance degree of species profile of microorganisms was applied to determine the species of collection strains of cholera using the VITEK 2 COMPACT device of BioMerieux (USA).

A random check of the viability of 25 collection strains of the plague microbe pathogen stored in 10 and 30% glycerol cryopreservation, 5-10 years of storage, and a random check of stability of properties were carried out.

The created electronic microbial catalog and the constantly updated database on the Y. pestis strain fund were improved.

2.1.2 Carrying out a complex of microbiological, genetic, technological, and informational work on maintaining, preserving, and expanding the collection fund, forming a microbe collection of EDP strains - brucella and anthrax based on the CRL depository

Cryopreservation (low-temperature storage) is the preferred way of long-term storage at CRL under the BSL – 3 conditions. Ideally, the cryopreservation method requires special equipment, including software freezers, transport tanks, freezers, and various expendable materials.

A revision assessment of storage methods for collection strains of anthrax (1952-2016) for compliance with the principles of biological safety was carried out. Methods of storage of collection anthrax strains in the Republican collection of microorganisms of NSCEDI MH RK are presented taking into account biosafety and risk assessment: sub-cultivation 100%, cryogenic storage of 100% and 2% of vaccine strains in a dried state.

A revision assessment of storage methods of Brucella collection strains (1955-2018) for compliance with the principles of biological safety was carried out. The method of lyophilization of brucella strains was used until 1978. Preserving brucella at low temperatures began in 2009 and is still being practiced. Current methods of storage of brucella collection strains: 1% in sub-cultivation, 93% in cryogenic storage, 6% in the lyophilized dried state, virulent, and reference strains.

The results of the investigation showed, that storing collection strains of anthrax and brucella in sub-cultivation at +4°C storage temperature on a solid nutrient media for 3-9 months provides little viability.

Cryogenic storage had an impact on spore formation. If all the studied strains form 90-100% of spores by 5-7 days of incubation at 37°C during sub-cultivation and lyophilization, but only 60-80% during cryopreservation.

When monitoring the storage of collection strains of Brucella using 10, 20, 30% glycerol and formulations (base media: brucella-broth and distilled water), an equivalent ratio of viable cells was observed. All Brucella strains had typical cultural and morphological properties at all periods during cryogenic storage. Evaluation of the viability of Brucella strains showed, that cryopreservation of brucellosis strains using 30%, 20%, 10% glycerol in saline solution and 30%, 20%, 10% glycerol in brucella-broth ensures the safety and viability of cells in acceptable ranges.

Thus, cryogenic storage ensures the viability of microorganisms for the long-term, taking into account the use of a cryoprotectant. 

The regulations of the World Federation for Culture Collections (WFCC) on microbial collections were taken as a basis for the formation of the microbial collections of anthrax and Brucella. This takes into account the requirements for maximum standardization of all components of nutrient media, species and strain characteristics, features, and laboratory study of collection strains using the entire arsenal of available tools and methods. Investigations on the formation of the museum collection of B. anthracis, Brucella spp. were conducted; catalogs of anthrax and Brucella have been compiled.
When compiling the catalog of the museum collection, the capabilities of the pathogenic material control system (PACS) were used, which allows getting complete information about each strain. PACS is not only a key tool for monitoring collection strains but also a source of necessary information when forming a collections of Y. pestis, B. anthracis, V. cholerae, F. tularensis, Brucella spp.
A random check of the viability of 200 virulent strains isolated in 2015-2016 and test strains of Brucella spp.: B. melitensis 16-M, B. abortus 599, B. suis 1330 was carried out to control the declared properties of Brucella strains. Control of passport properties of collection strains of Brucella showed stability of the declared properties. 

The created electronic microbial catalog and the constantly updated database on the B. anthracis and Brucella spp strains fund were improved. The material and technical base of PACS was updated and a new 5.8 version was installed. Customizable forms and templates of PACS were improved. The created electronic catalog is capable of performing not only reference accounting and security functions but also scientific and informative functions in the form of an audit log of the studied properties.
2.1.3 Carrying out a complex of microbiological, genetic, technological, and informational work on maintaining, preserving, and expanding the collection fund, forming a microbe collection of EDP strains - tularemia and cholera based on the CRL depository

A revision assessment of storage methods of collection strains of causative agents of cholera (1954-2018) at the Republican collection of microorganisms of NSCEDI MH RK for compliance with the principles of biological safety was carried out. Storage methods of collection strains of Vibrio cholerae are provided concerning biosafety and risk assessment: 63% sub-cultivation, 1,8% cryogenic storage, and 36% in the dried state. Vibrio cholerae strains isolated before 1992 are stored in a dried state, while more recent cholera strains are being sub-cultivated, and cryopreservation has begun. An inspection evaluation of the storage of Vibrio cholerae strains revealed heterogeneity in the storage of strains and the necessity to duplicate the storage of the same strains at different conditions.

A revision assessment of storage methods for the collection of tularemia strains stored from 1951 to 2018 was carried out. Storage of tularemia strains at low temperatures began in 2009 and is still being practiced. 1% is stored under sub-cultivation conditions, 75% - cryogenic storage, and 24% in the lyophilized dried state. The choice of storage methods for collection strains of tularemia depends on the risk assessment for storing and handling this infection.

The analysis of the card file of the Francisella tularensis 15 vaccine collection strain and maintaining its properties under different conditions for 1954 – 2015 years were carried out to assess the quality of storage. The number of passages during sub-cultivation is subject to control. The initial sample must be preserved as much as possible.

Comparison of the culture medium produced by NSCEDI and commercial culture media HiCromeTM Cholera agar was done to standardize the procedures. When studying the morphology of colonies, good growth was observed at a temperature of 37°C, regardless of the methods and periods of storage.
The viability of strains of cholera pathogen was better when using storage formulation  30% glycerol in meat-peptone broth. The typical properties of the strains were preserved after 9 months of the experiment during sub-cultivation and cryopreservation.

When evaluating the viability of growth of the tularemia pathogen in a nutrient medium with 10% and 30% glycerol, both concentrations gave 100% growth while preserving the properties of the strains.

The results of the investigation showed, that the storage of collection strains of cholera and tularemia by sub-cultivation at +4°C storage temperature on a solid nutrient media for 3-9 months provides small viability.

The results of the investigation showed, that the method of cryopreservation for tularemia and Vibrio cholerae strains is the most effective and can be used in laboratory practice.

Investigations were carried out on the formation of the museum collection of F. tularensis and catalogs were compiled.

Storage of microorganisms according to the requirements of the World Federation for Culture Collections must be in a stable state, regardless of the storage method. The stability of the storage of strains of the tularemia microbe is possible during cryopreservation with the selection of the optimal nutrient and protective environment from cryofactors.

Taxonomic and functional criteria, potential prospects for use in biotechnology for the prevention of EDI are the principles of strain selection for the collection.

To control the formation and consolidation of the tularemia collection, 25 strains (15 Holarctic and 10 Central Asian subspecies) were selected; 30 strains (V. cholerae 01 - 18 strains and V. cholerae non 01 - 12 strains).

VITEK 2 COMPACT of BioMerieux (USA) was used for the first time to reduce errors in determining the species of collection strains of cholera. Automatic VITEK identification was used to determine the biochemical profile of Vibrio cholerae strains, 2 GN maps were used for fermenting and non-fermenting gram-negative rods, including highly virulent species.

Comparison of biochemical profiles in the study using differential diagnostic media produced by NSCEDI, commercial color series "Rapid-entero 200 M" and automatic VITEK showed an identical result.

The sensitivity of collection strains of cholera to antimicrobial preparations was determined using AST GN 73 maps.

VITEK 2 GN VITEK maps for species identification are based on standard 64 biochemical substances and negative controls for evaluating carbohydrate utilization and enzymatic activity or their stability (Attachment A, figures A 19, А 20).

Control of the main biological properties of Vibrio cholerae stored under sub-cultivation and cryofreezing conditions were identical. The viability of all strains under low-temperature storage was maintained during the entire observation period. It is advisable to store strains of cholera pathogen for the long-term at low temperatures.

To informatize laboratory tests to use in routine practice for the study of collection strains of tularemia and cholera pathogens, the customizable forms of the PACS system were changed with the introduction of diagnostic tests (with an aliquot identifier) to track aliquots and their properties with different cryoprotectants. 

The new version of PACS has protection against cascading Print&Shot, which is another element of information security.

The creation of electronic passports of especially dangerous pathogens is carried out automatically, immediately after registering the strain in the first registration form, which is automatically linked to other forms, such as the number of aliquots, where it is stored, in which containers it is stored, the presence of accompanying attached files, and embedded diagnostic tests (Attachment A, figure A 21).
2.1.4 Carrying out a complex of microbiological, genetic, technological, and informational work on maintaining, preserving, and expanding the collection fund, forming a microbe collection of EDP strains – plague microbe based on the CRL depository

To assess the storage stability of collection strains of plague microbe, the technology of storage of a collection of plague microbe strains was evaluated, which is presented by sub-cultivation of 20%, cryogenic storage of 45%, and 35% in a lyophilized state.

The cryopreservation method provides long-term storage of microorganisms, requires special equipment, including software freezers, transport tanks, freezers, and various expendable materials.

Currently, the choice of methods for storing collection strains of plague microbe depends on the criteria for assessing the risk during operation, storage, and the infectious dose of the pathogen of the plague microbe.

A random check of the viability was carried out of 25 collection strains of plague microbe pathogen stored by cryopreservation of 10 and 30% glycerol, 5-10 years of storage. The morphology of the plague microbe after storage at low-temperature storage conditions is typical for the nutrient medium, the biochemical properties also remained typical.

The pathogen collection of plague microbe is stored following the standard international regulations of the World Federation for Culture Collections: in the form of subcultivation-1%, cryogenic storage-75%, in the dried state -24%.

Random checks of the viability properties of 29 collection strains of Y. pestis in different percentages of glycerol (30%, 10%) were carried out and the necessary re-laying were prepared for long-term storage, including usage of cryopreservation. The necessary storage modes of the collection fund are provided.

30% glycerol was used as a support medium during low-temperature storage (minus 80°C). Accounting for the viability of microorganisms was carried by seeding on Hottinger agar media with hemolyzed blood for each species after 3, 6, 9, and 11 months.

All strains are registered in the PACS system, combined into one information system, where requesting the search panel provides an opportunity to analyze and submit reports in accordance with the forms of regulatory documents regulating the activity of the Republican collection. 

Certification of strains, creation of catalogs, accounting databases, and movement of pathogens are carried out using innovative PACS technologies.

Reference microbial catalog of RCM and DPEDI NSCEDI for collection strains of the plague provides a centralized and digital accounting of microbial collection fund.

Digitalization of document flow (regulations on reception, transmission, destruction of EDP, strain passports) in the PACS system is carried out by specially dedicated line, without Internet access, which ensures the protection of information. The new version of PACS has protection against cascading Print&Shot, which is another element of information security. Electronic document management is carried out in conjunction with paper media as a transition stage until the full transition of digitization of documents happens. Work on the data digitalizing is continuing.

Implementation of PACS 5.8 technology provides economic, technological, informational, social, and environmental effects.
3 Creation and improvement of the standards regulating biological safety of activity of CRL
3.1 Development of indicators and analytical programs for determining biorisk when working with pathogens of plague, tularemia, brucellosis in specialized laboratories

3.1.1 Development of indicators for determining biorisks when working with pathogens of especially dangerous infections - plague, tularemia, brucellosis in specialized laboratories, and assessing potential hazards of objects

The safety assessment of the procedures was carried out by analyzing archived reports on accidents with especially dangerous pathogens in the NSCEDI departments for the period 2010-2017.

It was found that the largest number of accidents was associated with work with vaccine strains of the anthrax pathogen. Most often, accidents occurred during the infection of the bioassay and the extraction / introduction of objects.

The dangers associated with the development of intralaboratory infections (ILI) caused by Y. pestis, F. tularensis and Brucella spp were analyzed: the number and structure of ILI, initiating factors, their consequences. Dedicated online search services were used, including PubMed, Google Scholar, and the American Biosafety Association's Infection Database (https://my.absa.org/LAI) search. Most often, ILIs were observed when working with tularemia and brucellosis pathogens. Most often, accidents with infection of employees occurred during bioassay and removal / introduction of objects.

Adaptation of the existing forms (Assessment of the laboratory safety, Assessment of personnel, Assessment of personnel protection, Assessment of equipment, Assessment of accounting for storage, transfer and transportation of pathogens of groups I-II, Assessment of documentation, Assessment of inactivation of infectious or suspicious material for contamination, Assessment of medical waste management. Currently, the forms were included in the current system (policy) of biological risk management of NSCEDI (KSCQZD) / CRL and are used in the practical activities of laboratories.

3.1.2 Development of analytical programs for determining biorisks when working with causative agents of plague, tularemia, brucellosis in specialized laboratories

The software (a computer program for assessing biological risks) has been developed, which performs the functions of assessing the safety of work (Attachment A, figure A 22). The program is designed to run on a personal computer running the following operating systems: Windows (from version 8.0 and higher), Linux and MacOS, i.e. was originally planned as a cross-platform, which led to the choice of development tools: the C ++ programming language, the JUCE cross-platform graphical user interface programming environment. The program is modular.

3.1.3 Development of measures to reduce and manage the risks of infection of laboratory personnel when working with pathogens of plague, tularemia and brucellosis

Technical specifications of safety for aerosolizing pathogens Y. pestis, Brucella spp., Francisella tularensis have been developed. These specifications, as well as data on laboratory-acquired infections with plague, brucellosis and tularemia obtained from the ABSA database, a tool for assessing the compliance of laboratory procedures and risks from the International Health Regulations 2005 (IHR), were used to assess the risks of infection of laboratory personnel when working with pathogens of plague, brucellosis and tularemia.

Based on the analysis of data from its own documentation and data from ABSA, reference cards were compiled:

1) Collecting clinical material in cases of suspected plague, brucellosis, tularemia and performing the necessary diagnostic procedures with an assessment of the risk of each procedure and recommendations for its reduction.
2) Assessments of the level of infection risks during human contact with reservoirs of Y. pestis, Brucella spp., Francisella spp. according to ABSA scales (rapid risk assessment): with the development of a benchmark risk table for the laboratory platform (recommended biosecurity level for the procedure, biohazard level of the pathogen).
3) For the first time, standards of diagnostic procedures were identified for laboratories of different levels.
Based on these assessments, a strategy was developed for managing the risks of infection of laboratory personnel when working with pathogens of plague, brucellosis, tularemia. The developed technical specifications of pathogens (Y. pestis, Brucella spp., Francisella tularensis), data on laboratory-acquired infections obtained from the ABSA database, a tool for assessing the compliance of laboratory procedures and risks from the International Health Regulations 2005 (IHR) were used to assess the risks. Based on these assessments, a strategy was developed for managing the risks of infection of laboratory personnel when working with pathogens of plague, tularemia, and brucellosis.
We carried out: the assessment of the implementation of the risk management system to improve anti-epidemic measures to ensure biosafety and biosecurity when working with the causative agents of plague, tularemia, brucellosis.

The assessment of the existing biological risks associated with the study and storage of the above aerosolizing pathogens was carried out according to the CWA 15793 standard (later - ISO 35001). According to the standard, the assessment is carried out in three stages, consisting of three steps:

Stage 1: Identification of hazards; Stage 2: Assessment of risks (the probability of a hazard); Stage 3: Assessment of the strength of influence (impact) of risks (catastrophic, critical, medium or marginal and insignificant).

Each of the stages consists of three steps:

Step 1: Assessment of hazards (risks and strength of influence) due to the properties of the biological agent; Step 2: Assessment of hazards (risks and power of influence) caused by human or animal influence); Step 3: Assess the hazards (risks and strength of influence) due to the influence of the work performed and / or laboratory equipment.

The risk tolerance was then assessed using a risk matrix. Evaluation of the effectiveness of the implementation of the developed biosafety standards was carried out by interviewing the staff of the CRL belonging to various departments.  

The risks were assessed as acceptable. Technically, the biological safety (protection) system provides reliable isolation of aerosolizing pathogens. The main risks of accidents are associated with the human factor: intentional and unintentional violation of SOPs. Based on the standards CWA 15793 and ISO 35001, biosafety indicators for the activities of the CRL have been developed and implemented.

4 Creation of system of fast information support of epidemiological monitoring of diseases of the person and animals for effective counteraction to the outbreaks of diseases in Kazakhstan

4.1 Improving the system of rapid response to emergency situations during outbreaks of especially dangerous human and animal diseases in the Republic of Kazakhstan

4.1.1 Information support for early warning and management of public health emergencies caused by dangerous infectious diseases common to humans and animals

A review of international and domestic experience in early warning and dealing with public health emergencies caused by outbreaks of infectious diseases, as well as acts of bioterrorism, was carried out.

We conducted a systematic literature review (post-1993) and examined expert opinion on system planning, coordination, and emergency response to public health emergencies.

The assessment of the national system of anthrax surveillance was carried out. The study was carried out on the basis of the CRL of NSCEDI in August 2018. The surveillance system attributes were ranked as good, average and bad.

Analysis of domestic and foreign literature made it possible to establish that there are no risk assessment procedures for socially significant infections, including fatal ones of international importance. Weakness and uncertainty in the flow of information between the departments concerned delay decision-making. Experience with the Ebola pandemic has highlighted the value of case studies in training emergency response personnel. However, case studies devoted to complex measures in relation to especially dangerous infections have not been developed both in domestic and foreign practice of epidemiological trainings.

Data quality and flexibility of the national anthrax surveillance system were rated as moderate; other attributes are assessed as good. Recommendations for improving the system were given: it was recommended to introduce enzyme immunoassay as a screening method into the anthrax diagnostic system, change the standard case definitions, increase the duration of prophylactic antibiotic treatment to 7 days, introduce an estimate of the prevalence of anthrax in wild animals in high-risk areas.

4.1.2 Development of a unified system of analysis and prompt response to public health emergencies caused by dangerous infectious diseases common to humans and animals

The effectiveness of the national plague surveillance systems was assessed and the national anthrax surveillance system continued to be assessed.

An integrated system for monitoring the plague of humans and animals is extremely important for Kazakhstan due to the large plague-endemic territory and the activity of foci.

An integrated monitoring system for anthrax in humans and farm animals is extremely important for Kazakhstan due to the fact that there are soil foci of anthrax in all regions of the Republic. As our experience in investigating an outbreak on the territory of the Karaganda region in 2016 shows, mass infection of people can occur even in territories that were considered safe. The activities of the three ministries involved in the implementation of epidemiological surveillance activities (Ministry of Health, Ministry of Agriculture, Ministry of Education and Science) are well coordinated due to the unity of the regulatory documents used and the exchange of information. Interaction between veterinary and medical services is a good example of realizing the concept of One Health for humans and animals.

At the time of assessment, the plague and anthrax surveillance system is quite effective and coordinated and allows timely detection of cases among humans and animals and the organization of a set of control measures to prevent the spread of infection (Attachment A, figure A 23).

A system of syndromic surveillance for febrile hemorrhagic syndrome has been proposed.

4.1.3 Increasing the preparedness of Kazakhstani health care to resist the threat of bioterrorism, ensuring safety in organizing and carrying out work with PBA (including in the EDI foci), as well as implementing control measures

The especially dangerous infection case management curriculum has been developed with its subsequent evaluation primarily for healthcare worker carrying out triage, case detection and early management of suspected and probable cases of especially dangerous infections.

The case management process for a high-risk infection was described on a generally accepted 9-point scale: screening, assessment, risk stratification, planning, application (care management), follow-up, transition, communication and assessment.

Approaches to syndromic supervision in a hospital for hemorrhagic syndrome with fever, bubo syndrome, skin ulcer syndrome, severe acute respiratory syndrome have been developed.

Programs for prevention and infection control in hospitals have been developed: triage, approaches to case isolation, development of standard recommendations, personal protection, isolation and protection of medical workers, patient flow and monitoring.

The outbreak investigation process in the framework of field epidemiology was divided into four blocks. Described were: general terminology (concept of an outbreak, epidemic, pandemic; establishing the fact of an outbreak; emergency alert system for an outbreak; ten steps of outbreak investigation; outbreak response; primary data collection.

It was described especially dangerous infection cas management as an outbreak management tool: triage, isolation arrangements, contact tracing and infection control. 

Evaluation of the curriculum effectiveness of was assessed using pre- and post-tests developed in Google forms (attachment А, figure А 24): https://forms.gle/XHjgKkKK7Uzj3HpTA

Based on the results of the analysis of answers in pre- (12.2 points out of 20 possible) and post-tests (15.3 points out of 20 possible), it is planned to change the lecture and practical material. Insufficient effectiveness of training can be due to both the format of training (completely online) and the contingent of students (epidemiologists involved in the elimination of the COVID-19 outbreak in Kazakhstan).

The process of investigating an outbreak of a particularly dangerous infection (intralaboratory plague) within the framework of applied epidemiology and biosafety was formalized in the form of a case study “Investigation of a respiratory infection in a bacteriological laboratory worker”. The case study is used to train students according to the Applied Epidemiology work curriculum (108 hours). The contingent is represented by clinicians, epidemiologists, employees of diagnostic and research laboratories.

The case study is presented in facilitator versions with answers to questions and comments on the cycle, as well as a student version that contains only questions.

Evaluation of the effectiveness of the case study was assessed using the developed questionnaires, which were completed by students after completing the training.

The development of a case study of the investigation of an outbreak of an unknown intralaboratory infection (using the example of pneumonic plague) within the framework of the cycle on applied epidemiology of especially dangerous infections was carried out.

The case study is primarily intended for biosafety professionals and epidemiologists who conduct case detection, risk assessment and early management of suspected and probable especially dangerous infections.

Based on the results of the analysis of the answers to the questionnaires, a high level (at least 80%) of the course effectiveness was established.

The implementation into practice and evaluation of the effectiveness of the training system for physicians in the field of field epidemiology, biosafety and case management of an especially dangerous infection was carried out on the basis of the International Training Center of the NSCEDI. The effectiveness of the program was assessed by pre- and post-tests, as well as by analyzing students' answers to questionnaires.

4.2
Information support and analysis of monitoring of natural foci of especially dangerous infections in Kazakhstan (plague, tularemia, CCHF, HFRS, etc.) “re-emerging”, emerging and delivered infections using geo-information technologies
4.2.1 Development of scientifically based information materials for monitoring and analyzing the activity of natural foci of especially dangerous infections using GIS technologies
The algorithm for using GIS technologies in epidemiological surveillance was developed. ESRI software program - ArcMap, GARD, 3.0.3 version of Quantum GIS, GeoDa were used.

Electronic databases have been created based on the results of investigations of natural foci of plague, anthrax, tularemia, and CCHF - Attachment A, figure A 25 [53, 54].

Data on anthrax, tularemia, and plague was examined in the DesktopGARP program. Ecological modeling was carried out and a forecast for geographical changes in the area of epizootological territories was made [55].  
Data on parameters necessary for research performance [55-61]: environmental variables (temperature, vegetation index, soil pH, soil moisture, height above the sea level, precipitation); the average characteristics of the linear trend of anomalies of seasonal and annual sums of atmospheric precipitation averaged over the territory of Kazakhstan were collected from open data sources (Institute of the geography of the RK, the website of the national scientific portal of the RK). 

Based on the conducted investigations, electronic maps have been developed that can be used to suggest changes in the area of territories enzootic for plague, anthrax, and tularemia in the Republic of Kazakhstan.
GIS database was created to evaluate spatial models of anthrax foci in Zhambyl and Turkestan regions. The software program for performing cluster analysis – Quantum GIS of version 3.0.3 (an open-source GIS application) was used for creating spatial databases and for visualization. Global Moran's I, Getis-Ord GI*, and LISA analyses were performed in GeoDa of version 1.12.1.139. [62].

The heat map of the distribution of anthrax foci, differentiated by a mortality rate of infected livestock, illustrates that the highest values are in the South-Western part of the study area (Kazygurt, Baidibek, and Zhualy districts).

Clustering of soil foci of anthrax in the southern region of Kazakhstan was revealed (z-score: -63.03; p = 0.001) when processing the data using Average Nearest neighbor's analysis. Identification of clusters High-High and High-Low shows that the accumulation of active foci in two regions of the southern region of Kazakhstan is not accidental. They are located in Kazygurt and Baidibek districts of Turkestan region and Zhualy district of Zhambyl region and represent a single core of the occurrence of anthrax outbreaks. These areas should be target areas for epidemiological intervention (Attachment A, figure A 26).

4.2.2 Analysis of natural foci of especially dangerous infections, settlements permanently unfavorable for anthrax using GIS technologies

Data on cases registration of anthrax pathogen in the territory of the Republic of Kazakhstan were entered into the Microsoft Office Access database and provided with a geographical reference using ArcGIS 10.5 (ESRI, Redlands, CA). The series of maps were prepared using software products of GIS: ArcView GIS, ArcGIS Spatial Analyst, and ArcGIS Geostatistical Analyst (ESRI, Redlands, CA).

GIS analysis of the environmental relevance of SUP to soil and landscape zones in Kazakhstan showed, that the territory of the Republic of Kazakhstan can be divided into two zones – unfavorable for anthrax and safe. Unfavorable for anthrax zone is located on flat and foothill landscapes. High rates of heat supply and humus content are noted in these territories, which can contribute to the vegetation of anthrax pathogen and the stabilization of soil foci. Districts highly and very highly unfavorable for anthrax are located in these territories.

Data on registration of human cases of tularemia registered in Kazakhstan in the period from 1980 to 2018 and case registration of the pathogen in vectors and vectors in the same period were studied. As a result of the analysis of the landscape relevance of areas of persistent tularemia, it was found that the most common manifestations of tularemia are registered in the valleys of large and small rivers, swampy areas. The results of the Getis-Ord analysis revealed hot spots (areas of high case density) in the West of Kazakhstan and cold spots (areas of low case density) in the Central, the South-Eastern, the North-Eastern and the Eastern regions (Attachment A, figure A 27).

A study was conducted on the example of the situation on CCHF in Turkestan region, where natural foci of this infection are located and the main vectors are Hyalomma ticks, and a map was developed using the territory interpolation method (Attachment A, figure A 28).

4.2.3 Creation of information and prediction-analytical geo-information expert systems

Means and methods of obtaining information, rapid response, and decision-making in the event of outbreaks of especially dangerous infections among people and animals, and activity of natural foci have been developed.

The prediction-analytical geo-information expert systems have been implemented into the work of the anti-plague service for rapid response and decision-making in the event of outbreaks of especially dangerous infections among people and animals, the activity of natural foci.

Interactive work with the informational database of prediction-analytical geo-information expert systems and operative presentation of the analysis results was carried out.
The capabilities of the ArcGIS Online site were used in the work, which provides open access and allows creating full-fledged electronic maps in real-time for specialists without programming skills.

The efficiency of prediction-analytical geo-information expert systems was assessed.

Geographic visualization and data analysis is a significant tool for identifying opportunities to improve the effectiveness of EDI surveillance. The obtained data allow specialists of the sanitary and epidemiological service to take a new look at the geographical development and dynamics of epidemic and epizootic processes, and can also correctly analyze the situation, presenting a more complete picture than a table or diagram can offer.

Online maps of the epizootic state of natural plague foci in Kazakhstan have been developed, which can be changed at any time when new data is received. The results obtained are the basis for improving the tactics of epizootological monitoring of natural foci of EDI of the Republic of Kazakhstan and planning the volume of preventive measures.

CONCLUSION

A collection and database of 50 strains of B. anthracis and 50 strains of F. tularensis were created for comparative genetic studies, typical strains and strains suitable for vaccine production were identified. The genetic properties of 50 B. anthracis strains were studied by the presence of pag, cap genes in PCR, and the tularemia microbe – by the presence of fop A genes in PCR.
The optimal methods of DNA isolation from strains of anthrax pathogen and tularemia microbe have been determined. The results of comparative experiments showed that when DNA was isolated using the QIAamp® DNAMiniKit, the protein concentration was much higher (188 ng/ul versus 21 ng/ul).

A comparative identification of the specificity genes of the anthrax pathogen and tularemia microbe in PCR with DNA samples isolated by different methods was carried out. The results of the study showed that specific cap, pag, and fopA genes were detected in the PCR reaction in B. anthracis and F. tularensis strains, regardless of the method and kits for DNA isolation (QIAamp®DNA MiniKit and DNA-Sorb-B).

The developed MLVA typing protocols using 31 VNTR markers and 25 VNTR markers were used to conduct MLVA canSNP typing of B. anthracis and F. tularensis strains, respectively, and to obtain MLVA profiles of B. anthracis and F. tularensis pathogen strains circulating in Kazakhstan.

MLVA typing of collection strains of anthrax (31 VNTR markers) and tularemia microbe (25 VNTR markers) was carried out for the first time. VNTR loci of 50 strains of the anthrax pathogen and 50 strains of the tularemia microbe were determined, and the size of amplicons was determined. For the first time, clusters and genotypes of anthrax and tularemia microbe strains were identified using genetic mapping of DNA. The range of genetic variability of the anthrax pathogen and tularemia microbe was determined. Methods for differentiating pathogens have been improved. Phylogenetic analysis clustered 50 anthrax strains into three clusters and 24 genotypes, of which 15 genotypes are represented by single strains. Cluster analysis of tularemia strains indicated that in the foci of Kazakhstan there are strains that are part of five clusters and 16 genotypes, of which 6 genotypes are represented by single strains.

Conclusions:

1) The obtained data of phylogenetic analysis indicate that typing of strains using MLVA 31 (for B. anthracis) and 25 (for F. tularensis) VNTR markers allows to determine the genotype with high reliability, to distinguish atypical strains from typical ones.

2) A comparative study of the molecular biological properties of strains of B. anthracis, tularemia microbe, made it possible to draw a conclusion about both intraspecific variability and interspecies similarities between anthrax bacilli and the tularemia microbe causative agent.

3) Optimization of the processes of identification and differentiation of strains can be facilitated by the use of MLVA typing on 31 VNTR markers for the anthrax microbe, MLVA typing on 25 VNTR markers for the tularemia microbe.

4) Typing of strains using MLVA 31 (for B. anthracis) and 25 (for F. tularensis) VNTR markers makes it possible to establish a link between the genotypes of the anthrax pathogen and the tularemia microbe with territorial affiliation. Cluster analysis allows to identify differences between strains isolated in different territories and to identify the relationship of identified genotypes with the source and time of isolation.

5) The profiles of the analyzed Kazakhstani strains are unique and do not coincide completely with any of the studied strains from MLVA bank.

The results of the study will be used in medical and veterinary institutions involved in laboratory diagnostics of anthrax and tularemia, in epidemiological and epizootological monitoring.

For the purpose of comparative study of means of general and special prevention of plague according to the world literature, 57 foreign sources on means of special emergency prevention and treatment of plague were analyzed, 40 of them in English. A review of data on the timeliness and adequacy of prescribing antibiotics has been compiled. Aminoglycosides are the main group of preparations that are effective for plague infection. Streptomycin remains the reference preparation with which the effectiveness of other antibiotics is compared.

Monitoring of the antibiotic sensitivity of recently isolated and museum strains of Y. pestis from various autonomous foci of the Central Asian desert natural plague foci was carried out: to 13 antibacterial preparations from the aminoglycoside group (I generation - streptomycin, neomycin, kanamycin; II generation - gentamycin, tobramycin; III generation - amycin); carbapenems (imipenem); cephalosporins (I generation - cefazolin; II generation - cefuroxime; III generation - ceftriaxone); fluoroquinolones (II generation - ofloxacin, pefloxacin, ciprofloxacin). Resistant strains were not found.

In order to experimentally assess the prospects for expanding the arsenal of etiotropic plague therapy, sensitivity to two new antibacterial preparations was evaluated: cefepim (cephalosporin IV generation), and lomflox (fluoroquinolone III generation). Typical and factionless strains of the plague microbe were taken to the experiment. Strains of the plague microbe were sensitive to cefepime and lomflox regardless of the phenotype. These antibacterial preparations can add to the arsenal of means of etiotropic therapy of plague.

The properties of 25 yersinia strains were studied: 15 recently isolated and 10 museum strains were tested by 13 tests, and a comparative study of the sensitivity to antibacterial preparations of these yersinia strains was conducted. 23 antibiotics from different groups were used.

All yersinia were sensitive to fluoroquinolones (we used lomflox for the first time). All museum strains of yersinia were sensitive to levomycetin; among the recently isolated strains of yersinia, strains with intermediate sensitivity were noted. Variation in sensitivity to tetracyclines among both museum and recently isolated strains was noted. Among both groups of strains, stable forms were found – more often in recently isolated strains. All museum strains of yersinia were sensitive to aminoglycosides: recently isolated strains were also sensitive to antibiotics of this group, with the only difference that strains with intermediate sensitivity were noted here. All recently isolated strains were resistant to cephalosporin of the 2nd generation – Cefazolin; among the museum strains, there were strains with intermediate sensitivity. To another representative of this group of cephalosporins – cefuroxime, both recently isolated and museum strains showed a variation in sensitivity from intermediate sensitivity to stable. All museum strains of yersinia were sensitive to cephalosporins of the 3rd generation – Ceftriaxone and Cefotaxime, while the recently isolated strains occasionally had strains with intermediate sensitivity. All strains were sensitive to cephalosporin of the 4th generation cefepim (this was the first time we used this antibiotic). Resistance of all strains to benzylpenicillin was noted.

Antimicrobial therapy is still the most effective tool for treating infectious diseases caused by P. multocida. To select the appropriate therapy, it is necessary to isolate the pathogen and determine its sensitivity to in vitro antibiotics. Long-term and systematic monitoring of antimicrobial resistance of a pathogen is important to understand how antimicrobial resistance changes over time among these pathogens, to identify significant trends and clusters in resistance, and to assess whether this data can be useful for practitioners.

The use of disinfectants that prevent the transmission of microorganisms is currently the best way to prevent diseases caused by this pathogen.

The suspension of the studied strains and the Y. pestis EV SRIEG test strain were standardized based on the optical density of the turbidity standard. Two concentrations of suspensions (inoculums) were used: 106 and 109 m.c./ml. To standardize the counting of results, the zones of inhibition of the test strain Y. pestis EV SRIEG were recorded, comparing the results with the acceptable values. The obtained values for the control strain are included in the acceptable intervals. To correctly evaluate the results, we first took into account the inhibition zones of the Y. pestis EV SRIEG test strain, comparing the results with acceptable values.

In order to standardize zoning assessment, the time interval between inoculation and antibiotic application was minimized; the quality of the overlay discs was checked for good diffusion. The diameter of the zone of inhibition of growth, obtained with the formulation of DDM, is related to the value of the MIC.

В экспериментах с использованием MICTM STRIP GEN и  HiCOMB MIC test (Е-тест) ("HiMedia", Индия) получены эквивалентные с ДДМ результаты – все штаммы были чувствительными к взятым в эксперимент антибиотикам.

In experiments using MICTM STRIP GEN and HiCOMB MIC test (E-test) (HiMedia, India), results equivalent to DDM were obtained – all strains were sensitive to antibiotics taken to the experiment.

In experiments with the concentration of suspensions of 106 and 109 m.c./ ml, equivalent results were obtained with the only difference that the results of experiments with suspensions of the highest concentration were taken into account already after 24 hours. The use of a suspension with a concentration of 109 m.c./ ml in relation to Y. pestis made it possible to obtain the final result already after 24 hours. The E-test is also an accelerated method, inoculation of the tested cultures from suspensions with a concentration of 109 mc / ml can also be recommended. The results obtained using AX and MX agar are largely duplicated.

Thus, standardization implies high-quality consistent implementation of all the main stages of testing: preparation of nutrient media; preparation of a suspension of the studied microorganisms (inoculum); inoculation; incubation; accounting and interpretation of results.

In a comparative study of the sensitivity of recently isolated and museum strains of P. multocida, it was found that recently isolated pasteurella cultures were sensitive to fluoroquinolones (ofloxacin, pefloxacin, ciprofloxacin), including lomflox – fluoroquinolone of the 3rd generation, which was not previously used in our experiments. There was a variation in sensitivity from sensitive to resistant strains to levomycetin; tetracyclines (tetracycline, chlortetracycline, doxycycline); aminoglycosides (streptomycin, kanamycin, amikacin, gentamicin), penicillins (benzylpenicillin, ampicillin, amoxicillin, oxacillin), macrolides (erythromycin, clarithromycin, azithromycin); cephalosporins (cephalexin, cefazoline, ceftriaxone, cefepim). When studying the sensitivity of museum strains of pasteurella, similar results were obtained with the only difference that the spread of sensitivity to levomycetin; tetracyclines, aminoglycosides, penicillins, macrolides, cephalosporins was more pronounced – from medium sensitivity to resistant strains.

The study of the activity of new disinfectants against test strains and recently isolated strains of the plague microbe and other yersinioses was carried out with disinfectants: SporGon. TX 651 (TexQ), Peridox RTU, Bleach-RITE, sodium hypochlorite 12% used in the Central Reference Laboratory. Escherichia coli № К-12, Y. pestis EV SRIEG and Bacillus cereus were used as test strains. A patented strain of Listeria monocytogenes B-KKZI-KA-46 bacteria was also used as a reference culture for a unified and standardized assessment of the effectiveness of medical prevention tools.

The experiment took 5 recently isolated strains of the plague microbe and 5 recently isolated strains of other yersinia – one Y. intermedia strain, two Y. kristensenii strains, one Y. pseudotuberculosis strain, and one Y. enterocolitica strain.

Results of testing the bactericidal properties of SporGon. TX 651 (TexQ), Peridox RTU, Bleach-RITE, sodium hypochlorite 12% used in the Central Reference Laboratory with test strains, with recently isolated strains of the plague microbe and strains of other yersinioses without protein load are identical to the results with protein load and indicate the effectiveness of disinfectants.

Investigation of the activity of new disinfectants in relation to test strains and recently isolated strains of the plague microbe, pasteurella. Experiments with disinfectants: Ushbetin, Baladez®Ultra plus, Pharmdesin-ultra plus were carried out under conditions close to practical.

The results of testing the bactericidal properties of disinfectants Ushbetin, Baladez®Ultra plus, Pharmdesin-ultra plus with a test strain, recently isolated strains of the plague microbe, pasteurells without a protein load are identical to the results with a protein load and indicate the effectiveness of disinfectants.

Tests of bactericidal properties of disinfectants "Chlor-DP", "Desosteril-PREMIUM", "Oxydecyl" with test strains of the plague microbe and staphylococcus, recently isolated strains of the plague microbe, pasteurella without a protein load are identical to the results with a protein load and indicate the effectiveness of disinfectants.

Conclusions:
1) Comparative studies of general and special prophylaxis for plague according to the world literature indicate that aminoglycosides are the main group of preparations effective for plague infection. Streptomycin remains the reference preparation against which the effectiveness of other antibiotics is compared.

2) Monitoring of antibiotic sensitivity of recently isolated Y. pestis strains to antibacterial preparations from the groups of aminoglycosides, carbapenems, cephalosporins, and fluoroquinolones did not reveal resistant strains.

3) In the in vitro experiment, the sensitivity of strains of the plague microbe to two new antibacterial preparations was assessed: cefepime (4th generation cephalosporin) and lomflox (3rd generation fluoroquinolone). Plague microbe strains, regardless of their phenotype, were susceptible to cefepime and lomflox. These antibacterial preparations can add to the arsenal of preparations for the etiotropic therapy of plague.

4) A comparative study of the sensitivity to antibacterial preparations of recently isolated and museum strains of yersinia to antibiotics from the groups: levomycetin, fluoroquinolones, tetracyclines, aminoglycosides, cephalosporins, penicillins, macrolides indicated their sensitivity to fluoroquinolones, levomycetin, aminoglycosides, cephalosporins of 3, 4 generations. Resistance of strains to benzylpenicillin was noted. These data are consistent with the literature. Sensitivity variation was most often observed in recently isolated clinical isolates.

5) When conducting research to determine the sensitivity of microorganisms to antibacterial preparations, it is very important to standardize experiments at all stages of the study.

6) Collection and recently isolated Y. pestis strains were highly sensitive to various groups of ABP related to preparations of I and II series and used for the treatment and prevention of plague.

7) The results of applying various methodological approaches correlate with each other. The advantages of accelerated methods based on the E-test (MICTM STRIP GEN and HiCOMB MIC) are obvious: ease of use and speed of formulation, reliability of the results obtained.

8) In experiments on the sensitivity of recently isolated and museum strains of pasteurella, their sensitivity to fluoroquinolones (ofloxacin, pefloxacin, ciprofloxacin) was noted, including lomflox – fluoroquinolone of the 3rd generation, which was not previously used in our experiments. To levomycetin; tetracyclines, aminoglycosides, penicillins, macrolides; cephalosporins there was a variation in sensitivity from sensitive to resistant strains among recently isolated strains. The spread of sensitivity to the same preparations among museum strains was more pronounced – from medium sensitivity to resistant strains.

9) Investigation of the activity of new disinfectants in relation to test strains and recently isolated strains of plague microbe and other yersinioses with disinfectants: SporGon. TX 651 (TexQ), Peridox RTU, Bleach-RITE, sodium hypochlorite 12% indicates the effectiveness of these disinfectants. The results of testing the bactericidal properties of the disinfectants Ushbetin, Baladez®Ultra plus, Farmdezin-ultra plus with test strains, with recently isolated strains of the plague microbe, pasteurella with and without protein load indicate the effectiveness of disinfectants. Tests of the bactericidal properties of disinfectants "Chlor-DP", "Deosteril-PREMIUM", "Oxidecil" with test strains of plague microbe and Staphylococcus, recently isolated strains of plague microbe, pasteurella indicate the effectiveness of these disinfectants.

A retrospective analysis of human morbidity, species composition and infection of vectors of infections revealed signs of a shift in the boundaries of natural foci of CCHF and HFRS viruses towards areas where they were not recorded for a long time or were completely absent. The results obtained show that H. asiaticum and H. scupense ticks remain today one of the main vectors of viral infections in areas endemic for CCHF.

The developed primers to the viruses of Karshi, Tamdy, Issyk-Kul fever and Syrdarya valley fever can be used in the monitoring and diagnosis of diseases associated with fever of unknown etiology. As a result of the molecular genetic tests of tick samples, information was obtained on the natural infection of ticks H. asiaticum, H. scupense with Tamdy viruses and fever of the Syrdarya valley, as well as the role of these tick species in the preservation and transmission of viruses in Turkestan region. The detection of viruses of Tamdy and fever of the Syrdarya valley in ticks indicates the possibility of their etiological role in the occurrence of febrile diseases with an unclear etiology among the population.

Within the framework of the STP, a specific, highly sensitive test-system has been developed for detecting the plague microbe in real-time multiplex PCR. The assessment of its diagnostic efficiency was carried out.

Conclusions:
1) Specificity and sensitivity were monitored for 43 Y. pestis strains from 8 plague foci in Kazakhstan and 13 heterologous bacterial species. The "PlagueqPCR" test system identified only strains of the plague microbe, incl. the so-called fraction-free strains.

2) As a biological material for testing the developed PCR test-system, 1130 suspensions of fleas and ticks, suspensions of internal organs of rodents, collected in spring-summer 2019 in plague foci, were used. Plague epizootics have not been detected in these territories by generally accepted methods. The circulation of Y. pestis was confirmed only by the results of RT PCR using the "PlagueqPCR" kit: the DNA of the plague microbe was detected in three suspensions of ectoparasites collected on the enzootic territory of Aktobe and Zhambyl regions.

3) Basic documents have been prepared for the dossier for registration of the "PlagueqPCR" kit in the State Register of MH RK.

4) The test-system for the detection of Y. pestis in multiplex PCR-RT is specific and sensitive. PCR results are stable and reproducible. The test system can be recommended for identification of Y. pestis strains, screening of field material during routine examinations of plague-focal areas, and for diagnostic studies.

The study and selection of phenotypic, genotypic properties of Vibrio cholerae strains isolated from environmental objects and from people in nine regions of the Republic of Kazakhstan for the selection of regional reference strains was carried out.

Based on linear modeling of the studied Vibrio cholerae strains, 12 reference strains were selected in the RGui (32-bit) program.

The created database of 104 strains of Vibrio cholerae in the EpiInfo 7 program was statistically processed in the R program. Linear modeling of cholera vibrio strains in the R program showed that cholera vibrio strains have statistical significance for hemolytic properties regardless of the region.

Electronic certification of regional reference strains of Vibrio cholerae was performed using the ArcGIS 10.6 program.

1 methodological guide has been developed for the indication and identification of Vibrio cholerae using regional reference strains of cholera microbe.

Based on the study of literary sources, reporting data and collections of anti-plague stations, collections from “M. Aikimbaev’s NSCEDI” and "Institute of Zoology" museums and own collections in the natural foci of the EDI, new data on the current state of the fauna of 30 species of ixodid ticks found in the foci of the EDI of Kazakhstan were obtained. Electronic database (EDB) for 33 species of ixodid ticks in Kazakhstan has been compiled and updated with new information. New data on the distribution of tick species in EDI foci were obtained. For all the studied tick species, the range boundaries were clarified, and the range expansion of some tick species was noted in recent years. The species of ticks with wide, moderate and narrow ranges have been identified. The species of ticks with a wide, moderate and narrow range were identified. The first include 4 species: Dermacenrorniveus, Hyalommaasiaticum, H. scupense, Rhipicephaluspumilio. The species of ticks with a moderate range include: Dermacentormarginatus, D. reticulatus, Hyalommaanatolicum, H. punctata, Rhipicephalusturanicus, Rh. schulzei. All species of the genus Ixodes, Dermacentorpavlovskyi, Haemaphysalissulcata, H. pospelovashtromae, Hyalommaaegyptium, H. dromedarii, H. excavatum, H. marginatum, H. turanicum, Rhipicephalusannulatus belong to the species of ticks with a narrow range. Identified 3 new species for the territories of the regions. Rhipicephalusannulatus is new for the territory of Kyzylorda, Zhambyl and Atyrau regions. Dermacentormarginatus and H. turanicum are new species for the Kyzylorda region. Ixodes ricinus is a new species for the territory of the Kyzylorda region and for the territory of Kazakhstan and is most likely introduced with migratory birds or migratory mammals, which requires more detailed research. Hyalomm arufipes lives on the African continent and is not a species characteristic for the territory of Kazakhstan and is most likely brought into the Kyzylorda region with migratory birds. All 15433 specimens of 27 species of ticks collected during the study period were placed in the collection of ectoparasites of the zooparasitological museum of the M. Aikimbaev’s NSCEDI, a catalog of the scientific collection of ixodid ticks has been compiled. The electronic database includes information on 33 species of ticks found in Kazakhstan. Using the ArcMap program, maps of the distribution of 25 species of ixodid ticks found in Kazakhstan were compiled. A guide for imago of 48 species of ixodid ticks found in Kazakhstan has been compiled and published. The results obtained in the course of the research and published works are the basis for scientific research for studying the current state of the fauna and the spread of ixodid ticks – vectors of pathogens of especially dangerous infections in the territory of natural foci of EDI.

Organizational and technical measures were taken to preserve and develop collections of infectious agents, optimization the conditions for their storage and maintenance of viability with the help of a complex of microbiological, technological and informational works in order to expand the collection fund. The microbial collection of EDI – brucella and anthrax strains was formed on the basis of the CRL Depository.

A scientific assessment of storage methods and stabilization regimes for collection strains of anthrax and brucellosis was carried out, which showed a high degree of biological safety assessment and the optimal choice of storage methods to ensure their long-term storage in a viable state with unchanged properties in accordance with international experience and standard international rules of the World Federation for Culture Collections.

A revision assessment of the technology and methods of storage of the microbial collection of tularemia and cholera strains was carried out with an assessment of the degree of biological safety in the formation of the national fund of microorganisms of the EDI.

The method and recipe for storing tularemia and cholera strains at low-temperature storage (minus 80 °C) was standardized; 30% glycerol in meat-peptone agar was used as a cryoprotectant for cholera; tularemia – 30% glycerol in distilled water. Long-term storage of cholera strains at low temperatures without cryoprotective agents is not effective.

During the formation, preservation and control of the microbial collection of microorganisms, the production processes were standardized: commercial culture media, test systems and automated systems were used; reference and patented strains were used to control the stability of the properties of the strains.

The VITEK system helps in controlling the stability of biochemical properties and indirectly solves the issue of microbiological purity of the strains put into storage and taken after storage.

To carry out the certification of tularemia and cholera strains, the custom forms were changed and entered into the database of the PACS version 5.8. A catalog of tularemia and cholera strains has been created.

The material and technical base of the CRL, training and implementation of BS principles in BSL-3 conditions ensures the standardization of storage, study and accounting (PACS) of the microbial collection fund. The use of such approaches provides a modern level of research, corresponding to the world level in this field.

A new modernized version of PACS has been introduced, with the classification features of the digital catalog. PACS version 5.8 provides economic, technological and informational benefits.

Conclusions:
1) An audit assessment of the technology and methods of storing the microbial collection of anthrax, brucellosis, tularemia, cholera and plague pathogens strains showed a high degree of biological safety during the work and storage of especially dangerous infections strains for the formation of a national fund of microorganisms of the EDI.

2) The method and formulation of low-temperature storage of strains of anthrax, brucellosis, tularemia, cholera and plague (minus 80 °C) have been standardized.

3) To control the storage stability of the microbial collection of strains of especially dangerous infections, production processes were standardized: the use of reference, patented strains, commercial culture media, test systems and automated systems.

4) To control the stability of the biochemical properties of strains of pathogens of especially dangerous infections, the commercial color series "Rapid-entero 200 M" and the automatic VITEK system were used for the first time.

5) A new upgraded version of PACS has been introduced to form and consolidate strains of pathogens of especially dangerous infections
The analysis of scientific and regulatory literature on the problems of aerosolizing bacterial pathogens was carried out.

The safety assessment of the performed procedures was carried out by analyzing archived reports on accidents related to work with especially dangerous pathogens in the NSCEDI divisions for the period 2010-2017.

One set of data on risks was created when working with PBA from archives: the largest number of accidents was associated with work with vaccine strains of the anthrax pathogen. Most often, accidents occurred during the infection of laboratory animals and the extraction / introduction of objects.

The hazards associated with the development of ILI caused by Y. pestis, F. tularensis, and Brucella spp were analyzed. Specialized online search services were used, including PubMed, Google Scholar, and a search of the American Biological Safety Association's database of intra-laboratory infections (https://my.absa.org/LAI). The most frequent ILI were observed when working with pathogens of tularemia and brucellosis in accidents during the infection of laboratory animals and extraction / introduction of objects.

Indicators were compiled to assess the level of laboratory biorisks during the functioning of laboratories and working with causative agents of plague, tularemia and brucellosis, grouped into sections. Indicators were used to develop modules for analytical computer programs.

By using the programs, the following conclusions were made:

1) Based on the CWA 15793 standard, indicators of biosafety of activities have been developed and implemented.

2) Technically, the biological safety (security) system provides reliable isolation of aerosolizing pathogens. The main risks of accidents are associated with the human factor: intentional and unintentional violation of SOP.

3) The risks associated with the storage and use of especially dangerous pathogens were assessed as acceptable.

The results of research work have been introduced and are used in the practical activities of the divisions of the NSCEDI CRL and can be used in the biological risk management system of biomedical laboratories.

A review of international and domestic experience in early warning and dealing with public health emergencies caused by outbreaks of infectious diseases, as well as acts of bioterrorism, was carried out.

A systematic review of the literature (publications after 1993) was carried out with the study of expert opinion on system planning, coordination, emergency response in case of emergencies in the field of public health.

An assessment of the domestic systems for epidemiological surveillance of anthrax and plague was carried out through personal interviews with persons involved in the organization and implementation of epidemiological surveillance of anthrax and plague, as well as a review of documentation. Surveillance system attributes were ranked as good, average, and bad.

An integrated plague monitoring system is extremely important for Kazakhstan due to the large plague-endemic territory and the activity of foci. The activities of the departments involved in the implementation of epidemiological surveillance activities are well coordinated due to the unity of the regulatory documents used and the exchange of information.

An integrated monitoring system for anthrax in humans and farm animals is extremely important for Kazakhstan due to the fact that there are soil foci of anthrax in all regions of the Republic. The activities of the three ministries involved in the implementation of epidemiological surveillance activities (Ministry of Health, Ministry of Agriculture, Ministry of Education and Science) are well coordinated due to the unity of the regulatory documents used and the exchange of information.

At the time of the assessment, the system is sufficiently effective and coordinated and allows timely detection of cases among humans and animals and the organization of a set of control measures to prevent the spread of infection. The interaction of the veterinary and medical services is a good example of the implementation of the One Health concept for humans and animals.

Both systems are not devoid of a number of shortcomings that need to be eliminated, which made it possible to develop a number of recommendations for its improvement.

A system of syndromic epidemiological surveillance for febrile hemorrhagic syndrome has been proposed.

On the basis of the NSCEDI International Training Center, an integrated system for training specialists in the field of epidemiology and public health was developed and put into practice, which includes working training programs with elements of distance learning in field epidemiology, biosafety and case management of especially dangerous infection.

The study of the regional features of the territorial distribution and the manifestation of the activity of stationary anthrax-unfavorable points using GIS revealed the ecological confinement of anthrax foci to certain soil and landscape zones. It was found that the unfavorable territories, in which the majority of the points unfavorable for anthrax were registered (68.7%), are the plain and lowland-foothill parts of the Republic of Kazakhstan, which are distinguished by high heat supply and humus content in the soil, which corresponds to the revealed patterns.

It was found that areas with a high degree of potential epidemic danger for tularemia and a multiplicity (more than 10-15 years) of its manifestations (cultures isolation, registration of human infection) occupy 17% of the country's territory. On the territory of the Republic of Kazakhstan, 62 sites of persistent conservation of natural foci of tularemia were identified, mainly in the West, as well as in the South-East and East of the country.

The study of data on CCHF in geographic information systems showed that the CCHF virus is active in most areas of Turkestan region.

Interactive maps are operated by web browsers while retaining the benefits of working in a GIS environment. The interactive map does not require installation, is ready to work immediately after copying it and can be very quickly updated when quantitative or any other data changes.

The results obtained are the basis for improving the tactics of epizootic monitoring of natural foci of especially dangerous infections in the Republic of Kazakhstan and planning the scope of preventive measures.

The use of interactive electronic maps provides the ability to quickly and timely create maps of the epidemiological situation, save effort and money, and also supports the ability to change the content of the map in the face of a rapid change in situation. As a result, the efficiency of decision-making based on the processing of large amounts of data and their presentation in the course of decision-making increases.

The set tasks of the STP were fully completed. The data obtained can be used to improve the epidemiological surveillance of especially dangerous infections.

The list of published works on the scientific and technical program for 2018-2020 is presented in attachment B.

Attachment C indicates the work schedule for 2018-2020 and additional agreement No. 1 from October 3, 2018 to the agreement №106 from April 20, 2018.

Attachment D contains copies of materials confirming the implementation of the results obtained: security documents, scientific publications, acts of implementation.
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Attachment A, figure A 1 - Fragment of anthrax strains cluster analysis

[image: image1.emf]
Attachment A, figure A 2 – fragment of a phylogenetic tree for tularaemia microbe strains, constructed on the basis of 25 VNTR markers

Attachment A, table A 1 – Connection of clusters and genotypes of anthrax and tularaemia microbe with geographical origin

	Geographic

region (area)
	Cluster
	Genotype 
	Geographic

region (area)
	Cluster
	Genotype 

	anthrax pathogen
	tularaemia microbe agent

	Turkestan r.
	1
	18, 11,24,14,

12,16,15,5,2
	Aktobe r.
	1,2
	1,2,3,7,12,13

	Almaty r.
	1
	10,1
	Pavlodar r.
	1,2
	2,5,7,13

	Kyzylorda r.
	1
	10,17
	WKR
	2
	4.5.6,8,10,13

	Zhambyl r.
	1
	22,3,11,4,2,10
	Almaty r.
	2,3,4
	7,9,11,13

	EKR
	1
	10,17,16,43,22,5
	Zhambyl r.
	4
	13

	WKR
	1
	17,19
	Karaganda r.
	4
	13

	Aktobe r.
	1
	8
	WKR
	5
	15,16

	Pavlodar r.
	1,3
	20,35
	-

	Karaganda r.
	2,3
	1,19,20,5,23
	


[image: image7.jpg]@ 3 wnacrep, knana

2 wnapa, knacrep

1 wnana, knacrep




Attachment A, figure A 3– Minimum core tree of anthrax

strains 
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Attachment A, figure A 4– Minimum core tree of tularemia microbe

strains
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Attachment A, figure A 5 – Experiments with the study of antibiotic sensitivity using disk methods, E-test and octodisks.

Attachment A, table A 2– Bactericidal activity of the “CHLOR-DP” disinfecting product with reference to the staphylococcus strain test

	DP concentration,  %
	Contact duration, min
	St. aureus

	0,01/0,01+NHS 
	90
	-/-

	0,015/0,015+ NHS
	60
	-/+

	0,03/0,03+ NHS
	60
	-/-

	0,06/0,06+ NHS
	60
	-/-

	
	90
	-/-

	0,1/0,1+ NHS
	30
	-/-

	
	60
	-/-

	
	120
	-/-

	Culture control, CCU in 1 ml
	1,07×109


Attachment A, table A 3 – “CHLOR-DP” DP bactericidal activity in relation to plague microbe and pasteurella strains

	DP concentration, %
	Contact duration, min
	Y. pestis EV
	Y. pestis
	P. multocida

	0,015/0,015+ NHS
	90
	-/+
	-/+
	-/+

	0,03/0,03+ NHS
	60
	-/-
	-/-
	-/-

	0,06/0,06+ NHS
	30
	-/-
	-/-
	-/-

	
	90
	-/-
	-/-
	-/-

	0,1/0,1+ NHS
	120
	-/-
	-/-
	-/-

	Culture control, CCU in 1 ml
	1×109
	1×109
	1×109
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Attachment A, figure A 6 – Preparation of disinfecting products concentrations
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Red is high risk, brown – medium risk and yellow – low risk.

Attachment A, figure A 7– Differentiation of territories of Kyzylorda, Turkestan and Zhambyl regions by the degree of CCHF contamination risk during the period from 2000 to 2017
[image: image11.jpg]



Red is high level (50% of infected and above), pink – average level (from 20-50% of infected), light brown – low level (less than 12%).

Attachment A, figure A 8 – Differentiation of territories of the West Kazakhstan region on degree of risk of HFRS infection during the period from 2000 to 2017
Attachment A, table A 4 – Species composition and number of ticks caught in three regions to conduct the research
	Regions
	Hyal.scupense


	Hyal. asiaticum
	Hyal. turanicum
	Hyal. anatolicum
	Haem. sucata
	Haem. punctata
	D. niveus
	Rhip. pumilio
	Rhip. schulzei
	Total

	
	number of ticks

	Turkestan r.
	186
	138
	21
	0
	54
	0
	25
	20
	0
	444

	Kyzylorda r.
	0
	766
	0
	25
	0
	15
	11
	0
	1
	818

	Zhambyl r.
	0
	305
	0
	0
	0
	0
	1237
	0
	0
	1542

	Total by species
	186
	1209
	21
	25
	54
	15
	1273
	20
	1
	2804


Attachment A, table A 5 – Results of ticks study by IEA and PCR methods

	Regions
	CCHF

virus (IEA)
	Karshi virus (PCR)
	Tamdy virus

(PCR)
	Issyk-Kul fever virus

 (PCR)
	Syrdarya Valley fever virus

(PCR)

	
	positive sampleы number/total sampleы number

	Turkestan r.
	1/54
	0/54
	2/54
	0/54
	1/54

	Kyzylorda r.
	0/93
	0/93
	0/93
	0/93
	0/93

	Zhambyl r.
	1/110
	0/110
	0/110
	0/110
	0/110


Attachment A, table A 6 – Nucleotide sequences of primers and probes for detecting plague microbe species-specific genes

	Primers 
	Nucleotide sequences
	Detection channel

	pst
	F-Primer
	GCGTCAGAGGTGCTGTTCTC
	Orange

	
	R-Primer
	CGGTGTCCCTCAGTATATTGCA
	

	
	probe
	ROX-TCATAAGCCTCCTTCCCTCGAAGCA-BHQ-2
	

	caf1 
	F-Primer
	GGCAGCCAGGATTTCTTTGTTC
	Yellow

	
	R-Primer
	GGTTACGGTTACAGCATCAGTG
	

	
	probe
	R6G-TCAATTGGTTCCAAAGGCGGTAAAC-BHQ-1
	

	YPO-2088
	F-Primer
	GGCGGTAATATCGGGATGAGA
	Green

	
	R-Primer
	GATGCCGTCCAATGCATGTTAG
	

	
	probe
	FAM-AACGCGGGTGTCATGGACGTAT-BHQ-1
	


Attachment A, table A 7 – Amplification program for multiplex Real-time-PCR

	Pitch 
	Temperature, °C
	Time in min:sec
	Cycles number

	Preliminary denaturation
	95
	02:00
	1

	Denaturation 
	95
	00:15
	45

	Annealing
	60
	00:40
	

	Storage
	4
	∞
	1


Attachment A, table A 8 – Amplification results using test-system for multiplex Real-time-PCR 
	Sample
	Gene

	
	pst
	caf1
	YPO-2088

	Y. pestis
	negat.
	+
	+

	Y. pestis( F1-)
	negat.
	negat.
	+

	Y. pestis
	+
	+
	+

	Y. pestis( F1-)
	negat.
	negat.
	+

	Y. pestis( F1-)
	negat.
	+
	+

	Y. pestis( F1-)
	+
	negat.
	+

	Y. pestis( F1-)
	+
	negat.
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	negat.
	+
	+

	Y. pestis
	negat.
	+
	+

	Y. pestis( F1-)
	+
	negat.
	+

	Y. pestis
	negat.
	+
	+

	Y. pestis( F1-)
	+
	negat.
	+

	Y. pestis( F1-)
	negat.
	+
	+

	Y. pestis( F1-)
	negat.
	negat.
	+

	Y. pestis( F1-)
	negat.
	negat.
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis( F1-)
	+
	+
	+

	Y. pestis
	+
	+
	+

	Y. pestis
	+
	+
	+

	К-
	negat.
	negat.
	negat.

	К+
	+
	+
	+


Attachment A, table A 9 – Real-time-PCR results using designed test-system to detect plague microbe. Testing on field material 
	Enzootic territory , APS
	Sample
	Gene 

	
	
	pst
	caf1
	YPO-2088

	Enzootic by plague territory, Zhambyl APS
	Y. pestis
	+
	+
	+

	
	Flea pool № 1 (1-6)
	negat.
	negat.
	negat.

	
	Flea pool № 2 (27-53)
	negat.
	negat.
	negat.

	
	Flea pool № 3 (53-67)
	negat.
	negat.
	negat.

	
	Flea pool № 4 (68-85)
	+
	negat.
	negat.

	
	Flea pool № 5 (86-99)
	+
	+
	+

	
	Flea pool № 6 (100-141)
	negat.
	negat.
	negat.

	
	Flea pool № 7 (154-164)
	negat.
	negat.
	negat.

	
	Flea pool № 8 (172-232)
	+
	+
	negat.

	
	К+
	+
	+
	+

	
	К-
	negat.
	negat.
	negat.

	North-Priaral a/d , Aktobe region
	Tick susp. H. asiaticum1
	+
	+
	+

	
	Tick susp. H. asiaticum2
	negat.
	negat.
	negat.


	
	Tick susp. H. asiaticum3
	+
	+
	+

	
	Tick susp. H. asiaticum4
	negat.
	negat.
	negat.

	
	Tick susp. H. asiaticum5
	negat.
	negat.
	+

	
	Tick susp. H. asiaticum6
	negat.
	negat.
	negat.
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Attachment A, figure A 5 – Instruction for using the “PlagueqPCR” reagent kit (project)
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Attachment A, figure A 6 – Organization standard for “PlagueqPCR” reagent kit for detection of Y. pestis DNA by Real-time-PCR method”
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Attachment A, figure A 7 – SOP on application of “PlagueqPCR” reagent set (for 100 reactions)
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Attachment A, figure A 8 – Layout of “PlagueqPCR” set secondary packaging
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Attachment A, figure A 9 – Specification for “PlagueqPCR” medical device
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	Quantit. data for CyclingA.Green
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Attachment A, figure A 10 – Graphic curve of PCR research results
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	Attachment A, figure A 11 – Statistical difference between Vibrio cholerae strains isolated in Turkestan and Mangystau regions
	Attachment A, figure A 12 – Statistical difference between Vibrio cholerae strains isolated from people and water in Turkestan and Mangystau regions
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	Attachment A, figure A 13 – Database of cholera vibrio reference strains in EpiInfo 7


Attachment A, table A 10 – Statistical parameters of linear modeling of cholera vibrio strains correlation and their hemolytic activity

	Value
	Standard deviation
	Error 
	t-value
	r-value

	Intersept
	2011.397
	2.141
	939.449
	< 2e-16

	Hemolytic  activity
	-6.256
	1.618
	-3.866
	0.000195
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	Attachment A, figure A 14 – Cholera vibrio strains isolation points in Kazakhstan
	Attachment A, figure A 15 – Electronic passportization of cholera vibrio strains
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Attachment A, figure A 16 – Map of Dermacentor genus ticks species distribution
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Attachment A, figure A 17 – Map of Hyalomma genus ticks species distribution
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Attachment A, figure A 18– Map of Rhipicephalus genus ticks species distribution

Attachment A, table A 11– Ixodid ticks from M. Aikimbayev NSCEDI collection 

	Ticks species 
	Number of ticks instances,

collected from regions 
	Number of ticks by species

	
	Almaty r., Zhambyl r., Turkestan r.
	Kyzylorda r., Aktobe r., Mangystau r.
	Atyrau r., Western-Kazakhstan r.
	

	Dermacentormarginatus
	27
	2202
	2
	2231

	D. niveus
	372
	352
	22
	746

	D. reticulatus
	2090
	75
	2
	2167

	Haemaphysaliserinacei
	399
	63
	30
	492

	H. punctata
	221
	36
	-
	257

	H. sulcata
	47
	-
	-
	47

	H. pospelovashtromae
	1
	-
	-
	1

	Hyalommaaegyptium
	-
	370
	-
	370

	H. anatolicum
	484
	518
	-
	1002

	H. asiaticum
	898
	1793
	24
	2715

	H. dromedarii
	-
	1335
	-
	1335

	H. excavatum
	-
	233
	-
	233

	H. marginatum
	-
	-
	9
	9

	H. rufipes
	-
	1
	-
	1

	H. scupense
	1361
	1508
	5
	2874

	H. turanicum
	10
	20
	-
	30

	Ixodeslaguri
	-
	3
	-
	3

	I. persulcatus
	43
	2
	-
	45

	I. ricinus
	-
	2
	-
	2

	I. occultus
	1
	-
	-
	1

	I. stromi
	1
	-
	-
	1

	Rhipicephalusannulatus
	11
	4
	3
	18

	Rh. leporis
	1
	-
	-
	1

	Rh. pumilio
	555
	70
	12
	637

	Rh. rossicus
	1
	-
	-
	1

	Rh. schulzei
	16
	1
	21
	38

	Rh. turanicus
	143
	3
	-
	146

	Всего экз. клещей
	6682
	8591
	160
	15433
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Attachment A, figure A 19– Biochemical composition of GN Map
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Attachment A, figure A 20 – Laboratory procedures in VITEK 2 COMPACT system
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Attachment A, figure A 21– Electronic strains passportization
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Attachment A, figure A 22 – Biological risk assessment computer program
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Attachment A, figure A 23 – Algorithms for operational response and standard actions in case of a plague threat
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Attachment A, figure A 24 – Automated assessment of material assimilation by listeners (GoogleForms)
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Attachment A, figure A 25– Points of pathogens infections detection on the territory of Kazakhstan

[image: image39.jpg]Kapra KnacTepos 04aros CM6UPCKOiA s138bi B XKaMBbINCKOI 1 TypKECTaHCKOM
06nacTsix, 0CHoBaHHas Ha LISA

TloKanbHbIe MHANKATOPS!
NpOCTpaHCTeHHiX Casaeih
[ -1.5944 - 1.4065
[0 1.4065 - 4.4075
B 4.4075-7.4084
B 7.4084 - 104094
I 104094 - 13.4103





Attachment A, figure A 26 – Areas of high risk of anthrax infection
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Attachment A, figure A 27 – Identification of “hot” and “cold” tularemia clusters in the territory of Kazakhstan
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Attachment A, figure A 28 –CCHF high risk plots obtained by interpolation method
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Basic tasks for 2018

	Cipher task,  phase
	Name of the task, stage
	Planned terms of performance of work, quarter, year

	1
	2
	3
	4

	01
	Introduction of modern means and methods of indication, identification of pathogens  of especially dangerous, “re-emerging”, emerging and delivered infections for ensuring adequate response to internal and external threats of the biological nature, including the spontaneous out-breaks of diseases, emergency situations of epidemic character in case of natural cataclysms and technogenic catastrophes, and also possible acts of bioterrorism

	01.01
	Molecular genetic certification of strains of pathogens of especially dangerous infections
	03.04. 2018
	31.12. 2020

	01.01.01
	Molecular genetic certification of anthrax pathogen strains isolated in Kazakhstan from 1952 to 2017 for indication and identification of the pathogen
	03.04. 2018
	31.12. 2018

	
	Identification, study of phenotypic variability of natural and vaccine strains of the anthrax pathogen to determine typical strains, selection of suitable strains for the manufacture of vaccines
	II quarter 2018 

	
	Genotypic characterization of strains of a particularly dangerous infection - anthrax by the presence of pag and cap genes in PCR.
	II quarter 2018 

	
	Comparative characteristics of DNA extraction methods from anthrax pathogen strains.

Creating a collection of DNA samples from strains of a particularly dangerous infection - anthrax, isolated in Kazakhstan
	III quarter 2018 

	
	Development of MLVA typing protocol using 31 VNTR markers.
	IV quarter 2018 

	01.02
	Scientifically basic approach to the study of the peculiarities of the antibiotic susceptibility of the plague microbe and the pathogens of co-infections from the natural foci of Kazakhstan, modern approaches to the monitoring of the sensitivity of disinfectants
	03.04. 2018
	31.12.2020

	01.02.01
	Monitoring of antibacterial and disinfectant preparations effective against pathogens of plague and co-infections
	03.04. 2018
	31.12. 2018

	
	Comparative study of means of general and special prophylaxis in the plague according to the world literature
	II quarter r 2018

	
	Experimental evaluation of the prospects for expanding the arsenal of etiotropic plague therapy due to new representatives of different groups of antibacterial preparations based on monitoring the antibiotic susceptibility of recently isolated strains of Y. pestis
	II quarter 2018 

	
	Comparative study of sensitivity to antibacterial preparations of recently isolated and museum strains of Yersinia
	III quarter 2018 

	
	Study of the activity of new disinfectants means in relation to test strains and recently isolated strains of plague microbe and other yersiniosis
	IV quarter 2018.

	01.03
	Scientific studies to identify the territories of Kazakhstan with the circulation of highly dangerous viruses, as well as “re-emerging”, emerging and delivered viral infections, to adequately respond to internal and external threats
	03.04. 2018
	31.12.2020

	01.03.01
	A retrospective analysis of the incidence of people, infection of ectoparasites with especially dangerous viruses in the territory of Kazakhstan from 2000–2017, differentiation of the territory according to the degree of risk of infection of CCHF, HFRS.
	03.04. 2018
	31.12. 2018

	
	Comparative characteristics of foci of highly dangerous viruses circulating in Kazakhstan (CCHF, HFRS), recurring and “re-emerging” viral infections.
	 II quarter 2018 

	
	Determining the species composition of ectoparasites, potential vectors of the especially dangerous CCHF virus circulating in the territory of the Zhambyl region, indication of the CCHF pathogen in the samples studied, identifying new focal areas, differentiating the Zhambyl region according to the risk of infection of CCHF people to develop adequate preventive measures. 
	II quarter 2018 

	
	Determination of the species composition of ectoparasites, potential vectors of the especially dangerous CCHF virus circulating in the Kyzylorda and South Kazakhstan regions, indication of the CCHF pathogen in the samples studied, identification of new focal areas, differentiation of the Kyzylorda and South Kazakhstan regions on the degree of risk of infection of CCHF people to develop adequate preventive measures.
	III quarter 2018 

	
	Determination of the species composition of rodents, potential vectors of a particularly dangerous recurring virus (HFRS) in the West Kazakhstan region, indication of the pathogen in the samples studied, identification of new focal areas, differentiation of the West Kazakhstan region by the degree of risk of infection of people with the HFRS virus for the development of adequate preventive
	IV quarter 2018 г.

	01.04
	Development of modern test-systems for the indication and identification of the plague pathogen
	03.04. 2018
	31.12.2020

	01.04.01
	Development of a test-system for indication, identification of the causative agent of the plague in real-time polymerase chain reaction.
	03.04. 2018
	31.12. 2018

	
	Construction of primers for real-time PCR: development and design of primers for marker sites of specific genes of the plague microbe and probes
	II quarter 2018 

	
	Construction of PCR test-systems based on the developed primers for the indication and identification of the plague microbe in real time
	II quarter 2018 

	
	Optimization of the parameters of the polymerase chain reaction using a developed PCR test-system.
	III quarter 2018 

	
	Investigation of the specificity and sensitivity of the developed  test-system for the indication and identification of the plague microbe in real time PCR
	IV quarter 2018 

	01.05
	Scientific studies on genotyping and microbiological characterization of Vibrio cholerae strains circulating in the territory of Kazakhstan to determine typical reference properties
	03.04. 2018
	31.12.2020

	01.05.01
	Creating regional reference strains of Vibrio cholerae to determine geographic affiliation
	03.04. 2018
	31.12. 2018

	
	Study and selection of Vibrio cholerae strains isolated in Almaty, Kyzylorda regions according to their microbiological and genetic characteristics for the selection of regional reference strains
	II quarter 2018 

	
	Study and selection of Vibrio cholerae strains isolated in the South Kazakhstan and Mangystau regions according to their microbiological and genetic characteristics for the selection of regional reference strains
	II quarter 2018 

	
	Study and selection of Vibrio cholerae strains  isolated in the West Kazakhstan region according to their microbiological and genetic characteristics for the selection of regional reference strains
	III quarter 2018 

	
	Study and selection of cholera vibrio strains isolated in Kostanay, East Kazakhstan, Karaganda and Akmola regions according to their microbiological and genetic characteristics for the selection of regional reference strains
	IV quarter 2018 г.

	01.06
	Scientific investigations  to study the current state of the fauna and the spread of ixodid ticks - vectors of pathogens of especially dangerous infections on the territory of natural foci 
	03.04. 2018
	31.12.2020

	01.06.01
	Development of a scientific basis for study ticks – vectors  of pathogens circulating in the natural foci of especially dangerous infections of the South, and the South-East of Kazakhstan
	03.04. 2018
	31.12. 2018

	
	The study of scientific literature and reporting data, analysis of collection material. Development of the structure of an electronic database and determinant on ixodid ticks
	II quarter 2018 

	
	Collection and study of ticks in natural foci of Almaty, Zhambyl and South Kazakhstan regions. Replenishment and digitization of the scientific collection of ectoparasites
	II quarter 2018 

	
	Replenishment of the scientific collection, processing and entering the results into the electronic database. Mapping the distribution of ixodid tick species in the regions under study
	III quarter 2018 

	
	Analysis and synthesis of the obtained data, replenishment of scientific collections and the electronic catalog Ixodide
	IV quarter 2018 

	02
	Consolidation and provision of long-term storage of collections of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections of humans and animals on the basis of a safe and protected depository of the central reference laboratory (CRL)

	02.01
	Formation, preservation and study of the national genetic fund of microorganisms of the EDP isolated in Kazakhstan, improvement and introduction of new technologies for long-term storage of collections of pathogens of EDP, “re-emerging”, emerging and delivered infections  human and animal infections based on the CRL depository
	03.04. 2018
	31.12. 2020

	02.01.01
	Carrying out a complex of microbiological, genetic, technological and informational work on maintaining, preserving and expanding the collection fund, forming a microbe collection of EDP strains - brucella and anthrax based on the CRL depository
	03.04. 2018
	31.12. 2018

	
	Evaluation of storage methods and modes of stabilization of collection anthrax and brucellosis strains to ensure their long-term storage in a viable state with unchanged properties
	II quarter 2018.

	
	Formation and consolidation of anthrax and brucella strains isolated from humans and animals and environmental objects in Kazakhstan, according to standard international rules of the World Federation of Culture Collections.
	II quarter 2018 

	
	Carrying out random checks of the viability and controlled passport properties of collection strains of Brucella and Anthrax, preparation of repeated bookmarks for long-term storage, including using cryopreservation.
	III quarter 2018 

	
	Certification of strains, the creation of catalogs, a database of records and movements of pathogens of especially dangerous infections - anthrax and brucellosis using the PACS system
	IV quarter 2018 

	03
	Creation and improvement of the standards regulating biological safety of activity of CRL

	03.01
	Development of indicators and analytical programs for determining biorisk when working with pathogens of plague, tularemia, brucellosis in specialized laboratories
	03.04. 2018
	31.12. 2020

	03.01.01
	Development of indicators for determining biorisks when working with pathogens of especially dangerous infections - plague, tularemia, brucellosis in specialized laboratories, assessing the potential hazards of objects
	03.04. 2018
	31.12.2018

	
	Identification of existing hazards associated with the activities of the laboratory when working with pathogens of the plague, tularemia, brucella microbes.
	II quarter 2018 

	
	The main aspects of biosafety and biosecurity in laboratories when working with strains of plague, brucellosis, tularemia microbes
	II quarter 2018.

	
	Development of indicators for assessing biosafety, external environment when working in the laboratory with strains of plague, tularemia, and brucella microbes
	III quarter 2018 

	
	Development of indicators for assessing of biosecurity when working in the laboratory with strains of plague, tularemia, and brucella microbes
	IV quarter  2018 

	04
	Creation of system of fast information support of epidemiological monitoring of diseases of the person and animals for effective counteraction to the outbreaks of diseases in Kazakhstan

	04.01
	Improving the system of rapid response to emergency situations during outbreaks of especially dangerous human and animal diseases in the Republic of Kazakhstan
	03.04. 2018
	31.12. 2020

	04.01.01
	Information support for early warning and control of public health emergencies caused by dangerous infectious diseases common to humans and animals
	03.04. 2018
	31.12.2018

	
	Assessment of the problems of emergency response to public health emergencies and case management of especially dangerous infections common to humans and animals
	II quarter 2018.

	
	Identification of the risks of the spread of particularly dangerous infections of humans and animals in Kazakhstan
	II quarter 2018 

	
	Comparative evaluation of international and domestic experience in early warning and control of public health emergencies
	III quarter  2018 

	
	Comparative evaluation of the effectiveness of decision-making tools for early warning and coping with public health emergencies caused by dangerous infectious diseases common to humans and animals
	IV quarter 2018 

	04.02
	Information support and analysis of monitoring of natural foci of especially dangerous infections in Kazakhstan (plague, tularemia, CCHF, HFRS, etc.) “re-emerging”, emerging and delivered infections using geo-information technologies.
	03.04. 2018
	31.12.2020

	04.02.01
	Development of scientifically based information materials for monitoring and analyzing the activity of natural foci of especially dangerous infections using GIS technologies
	03.04. 2018
	31.12. 2018

	
	Development of an algorithm for using GIS technologies in the epidemiological surveillance of especially dangerous infections
	II quarter 2018 

	
	Creating databases of outbreaks of especially dangerous infections for integration into the ArcGIS environment for visualization into electronic maps and use for information support of monitoring and response in outbreaks of especially dangerous infections
	II quarter 2018 

	
	Determination of the activity of natural foci of especially dangerous infections, “hot spots” using the GARP program 
	III quarter 2018 

	
	Cluster analysis of foci of especially dangerous infections to identify an increased risk of infection in humans and animals
	IV quarter 2018 


Basic tasks for 2019

	Cipher task,  phase
	Name of the task, stage
	Planned terms of performance of work, quarter, year

	1
	2
	3
	4

	01
	Introduction of modern means and methods of indication, identification of pathogens  of especially dangerous, “re-emerging”, emerging and delivered infections for ensuring adequate response to internal and external threats of the biological nature, including the spontaneous out-breaks of diseases, emergency situations of epidemic character in case of natural cataclysms and technogenic catastrophes, and also possible acts of bioterrorism

	01.01
	Molecular genetic certification of strains of pathogens of especially dangerous infections
	03.04. 2018
	31.12. 2020

	01.01.02
	Molecular genetic certification of tularemia strains isolated in Kazakhstan from 1952 to 2017 in different natural foci
	03.01. 2019
	31.12. 2019

	
	The study of phenotypic variability of natural and vaccine strains of the tularemia  pathogen, selection of strains for the manufacture of vaccines
	I quarter 2019 

	
	Genotypic characteristics of tularemia strains  in PCR
	II quarter 2019 

	
	Comparative characteristics of DNA extraction methods from tularemia  strains.

Creating a collection of DNA samples from tularemia strains, isolated in Kazakhstan
	III quarter 2019 

	
	Development of MLVA typing protocol using 25 VNTR markers
	IV quarter 2019 

	01.02
	Scientifically basic approach to the study of the peculiarities of the antibiotic susceptibility of the plague microbe and the pathogens of co-infections from the natural foci of Kazakhstan, modern approaches to the monitoring of the sensitivity of disinfectants
	03.04. 2018
	31.12.2020

	01.02.02
	Monitoring of antibacterial and disinfectant preparations effective against pathogens of plague and co-infections
	01.01. 2019
	31.12. 2019

	
	Standardization of the conditions for the determination of antibioticograms of recently isolated and museum strains of Y. pestis on various nutrient media
	I quarter r 2019

	
	Comparative study of the sensitivity of recently  isolated and museum strains of P.multocida
	II quarter 2019 

	
	Study of the activity of new disinfectants in relation to test-strains and recently isolated strains of the plague microbe, pasteurella
	III quarter 2019 

	
	Analysis of the results of sensitivity to antibacterial preparations and new disinfectants  of strains of the causative agent of plague and pasteurella
	IV quarter 2019

	01.03
	Scientific studies to identify the territories of Kazakhstan with the circulation of highly dangerous viruses, as well as “re-emerging”, emerging and delivered viral infections, to adequately respond to internal and external threats
	03.04. 2018
	31.12.2020

	01.03.02
	Designing primers for the detection of “re-emerging” and not diagnosed Karshi, Tamdy, Issyk-Kul fever, and Syrdarya Valley fever
	03.01. 2019
	31.12. 2019

	
	Designing primers for the detection of Karshi, Tamdy, Issyk-Kul fever, and Syrdarya Valley fever
	 I quarter 2019 

	
	Optimization of PCR staging conditions for detection of Karshi and Tamdy viruses
	II quarter 2019 

	
	Optimization of the conditions for the production of PCR to detect viruses of the Issyk-Kul fever, fever of the Syr Darya valle
	III quarter 2019 

	
	Development of protocols for carried out  research on samples to detect Karshi, Tamdy, Issyk-Kul fever, and Syrdarya Valley fever according to the results of optimizing PCR formulation conditions
	IV quarter 2019

	01.04
	Development of modern test-systems for the indication and identification of the plague pathogen
	03.04. 2018
	31.12.2020

	01.04.02
	Checking the effectiveness of the developed test-system for the detection and identification of the plague microbe in real-time PCR
	01.01. 2019
	31.12. 2019

	
	Study of the specificity of the developed PCR real time test system for detecting DNA of plague microbe
	I quarter 2019 

	
	Study of the specificity of the developed PCR test system for detecting plague microbe DNA in real time. Testing the test system for PCR RV on biological material.
	II quarter 2019 

	
	Testing the test system for PCR RV on biological material. PCR parameter correction
	III quarter 2019 

	
	Testing the test system for PCR RV on biological material. Correction of PCR parameters. Development of instructions for using the test-system
	IV quarter 2019 

	01.05
	Scientific studies on genotyping and microbiological characterization of Vibrio cholerae strains circulating in the territory of Kazakhstan to determine typical reference properties
	03.04. 2018
	31.12.2020

	01.05.02
	Creation of regional reference strains of Vibrio cholerae to determine geographical affiliation
	01.01. 2019
	31.12. 2019

	
	Construction of a linear model of the studied strains of Vibrio cholerae from Almaty, Kyzylorda regions for the selection of reference strains used to indicate and identify the causative agent of cholera
	I quarter 2019 

	
	Construction of a linear model of the studied strains of Vibrio cholerae from the South Kazakhstan, Mangystau regions for the selection of reference strains used to indicate and identify the causative agent of cholera
	II quarter 2019

	
	Construction of a linear model of the studied strains of Vibrio cholerae from the West Kazakhstan region for the selection of reference strains used to indicate and identify the causative agent of cholera
	III quarter 2019 

	
	Construction of a linear model of the studied strains of Vibrio cholerae from Kostanai, East Kazakhstan, Akmola, Karaganda regions for the selection of reference strains used to indicate and identify the causative agent of cholera
	IV quarter 2019

	01.06
	Scientific investigations  to study the current state of the fauna and the spread of ixodid ticks - vectors of pathogens of especially dangerous infections on the territory of natural foci 
	03.04. 2018
	31.12.2020

	01.06.02
	Development of the scientific basis for the study of Ixodid ticks - vectors of pathogens that circulate in the natural foci of EDI in the south-west of Kazakhstan
	01.01. 2019
	31.12. 2019

	
	The study of literary sources and reporting data, the analysis of collection material. Replenishment of the electronic database of Ixodid ticks. Compilation of the identifier of Ixodides
	I quarter 2019 

	
	Collection and study of Ixodid ticks in the natural foci of the Kyzylorda, Aktobe and Mangystau regions. Replenishment and digitization of the scientific collection of ectoparasites
	II quarter 2019 

	
	Replenishment of the scientific collection, processing and entering the results into an electronic database. Mapping of the distribution of Ixodid ticks in the studied regions
	III quarter 2019 

	
	Analysis and synthesis of the obtained data, replenishment of scientific collections and the electronic catalog of Ixodids
	IV quarter 2019 

	02
	Consolidation and provision of long-term storage of collections of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections of humans and animals on the basis of a safe and protected depository of the central reference laboratory (CRL)

	02.01
	Formation, preservation and study of the national genetic fund of microorganisms of the EDP isolated in Kazakhstan, improvement and introduction of new technologies for long-term storage of collections of pathogens of EDP, “re-emerging”, emerging and delivered infections  human and animal infections based on the CRL depository
	03.04. 2018
	31.12. 2020

	02.01.02
	Carrying out a complex of microbiological, genetic, technological and informational work on maintaining, preserving and expanding the collection fund, forming a microbe collection of EDP strains - tularemia and cholera based on the CRL depository
	01.01. 2019
	31.12. 2019

	
	Evaluation of storage methods and stabilization modes of collection strains of tularemia, cholera to 

ensure their long-term storage in a viable state with unchanged properties. Implementation of 

nomenclature revision of the collection strains based on traditional and modern research methods
	I quarter 2019

	
	The formation and consolidation of tularemia strains isolated from humans and animals, environmental objects in Kazakhstan, in accordance with standard international rules of the World Federation of Cultural Collections
	II quarter 2019 

	
	The formation and consolidation of cholera strains isolated from humans, environmental objects in Kazakhstan, in accordance with standard international rules of the World Federation of Cultural Collections
	III quarter 2019 

	
	Passportization of strains, creation of catalogs, a database of registration and movement of pathogens of especially dangerous infections - tularemia, cholera using the PACS - system.
	IV quarter 2019 

	03
	Creation and improvement of the standards regulating biological safety of activity of CRL

	03.01
	Development of indicators and analytical programs for determining biorisk when working with pathogens of plague, tularemia, brucellosis in specialized laboratories
	03.04. 2018
	31.12. 2020

	03.01.02
	Development of analytical programs for determining biorisk when working with pathogens of plague, tularemia, brucellosis in specialized laboratories
	01.01. 2019
	31.12.2019

	
	Development of modules of analytical computer programs for assessing biosafety and biosecurity risks during the functioning of laboratories and work with the plague pathogen
	I quarter 2019 

	
	Development of modules of analytical computer programs for assessing the risks of biosafety and biosecurity during the functioning of laboratories and work with the causative agent of tularemia
	II quarter 2019

	
	Development of modules of analytical computer programs for assessing biosafety and biosecurity risks during the functioning of laboratories and work with the causative agent of brucellosis
	III quarter 2019 

	
	Development of SOPs for assessing, identifying and analyzing risks when working with pathogens of plague, tularemia, brucellosis in specialized laboratories.
	IV quarter  2019 

	04
	Creation of system of fast information support of epidemiological monitoring of diseases of the person and animals for effective counteraction to the outbreaks of diseases in Kazakhstan

	04.01
	Improving the system of rapid response to emergency situations during outbreaks of especially dangerous human and animal diseases in the Republic of Kazakhstan
	03.04. 2018
	31.12. 2020

	04.01.02
	Development of a unified system of analysis and rapid response to public health emergencies caused by dangerous infectious diseases common to humans and animals
	01.01. 2019
	31.12.2019

	
	Assessment of the system of tracking EDI  in Kazakhstan within the framework of the concepts of field epidemiology and the uniform health of man and animal Development of a unified system of analysis and operational response, a standard and algorithm of actions in case of threat, importation and identification of patients with plague and cholera
	I quarter 2019

	
	Development of a unified system of analysis and rapid response to anthrax, a standard and algorithm for actions in case of threat, importation and identification of anthrax patients
	II quarter 2019 

	
	Development of a unified system of analysis and rapid response to plague. Development of a standard algorithm of actions in case of threat, delivery and the appearance of patients with hemorrhagic fever
	III quarter  2019 

	
	Development of a unified system of analysis and rapid response, a standard algorithm of actions in case of threat, delivery and the appearance of sick people infected with pathogens of “re-emerging”, emerging and delivered infections
	IV quarter 2019 

	04.02
	Information support and analysis of monitoring of natural foci of especially dangerous infections in Kazakhstan (plague, tularemia, CCHF, HFRS, etc.) “re-emerging”, emerging and delivered infections using geo-information technologies.
	03.04. 2018
	31.12.2020

	04.02.02 
	Analysis of natural foci of especially dangerous infections. in settlements permanently unfavorable for anthrax using GIS technologies
	01.01. 2019
	31.12. 2019

	
	Carried out a paired analysis of the ecological confinement and activity of natural foci of plague using geo-information technologies
	I quarter 2019 

	
	Carried out a paired analysis of the ecological confinement and activity of stationary dysfunctional sites for anthrax using geo-information technologies
	II quarter 2019 

	
	Carried out a paired analysis of the ecological confinement and activity of natural foci of tularemia using geo-information technologies
	III quarter 2019 

	
	Carried out  a paired analysis of the ecological confinement and activity of natural foci of viral infections using geo-information technologies
	IV quarter 2019 


Basic tasks for 2020

	Cipher task,  phase
	Name of the task, stage
	Planned terms of performance of work, quarter, year

	1
	2
	3
	4

	01
	Introduction of modern means and methods of indication, identification of pathogens  of especially dangerous, “re-emerging”, emerging and delivered infections for ensuring adequate response to internal and external threats of the biological nature, including the spontaneous out-breaks of diseases, emergency situations of epidemic character in case of natural cataclysms and technogenic catastrophes, and also possible acts of bioterrorism

	01.01
	Molecular genetic certification of strains of pathogens of especially dangerous infections
	03.04. 2018
	31.12.2020

	01.01.03
	Genetic mapping of anthrax and tularemia microbe pathogen collection strains
	03.01.2020
	31.12. 2020

	
	Genetic mapping of anthrax collection strains using multilocus analysis (MLVA-8, MLVA-31)
	I quarter 2020

	
	Genetic mapping of tularemia microbe collection strains using multilocus analysis (MLVA-25) 
	II quarter 2020 

	
	Determination of the range of genetic variability of anthrax and tularemia microbe pathogen. Improvement of pathogen differentiation methods. Publication of monograph “Prevention of anthrax in Kazakhstan”
	III quarter 2020

	
	Establishment of possible connection of anthrax and tularemia microbe pathogen identified genotypes with geographical origin, source and time of strain isolation. Study of the possibility of using molecular genetic typing of strains by MLVA method in combination with phylogenetic analysis for epidemiological analysis of disease outbreaks among people and animals
	IV quarter 2020

	01.02
	Scientifically basic approach to the study of the peculiarities of the antibiotic susceptibility of the plague microbe and the pathogens of co-infections from the natural foci of Kazakhstan, modern approaches to the monitoring of the sensitivity of disinfectants
	03.04. 2018
	31.12.2020

	01.02.03
	Monitoring of antibacterial and disinfectant preparations effective in treating plague pathogens and co-infections
	03.01.2020
	31.12. 2020

	
	Comparative study of the efficacy of antibacterial preparations to determine the priority of their choice for etiotropic therapy of plague based on monitoring of antibiotic sensitivity of freshly isolated and museum strains of Y. pestis
	I quarter 2020

	
	Comparative study of sensitivity of freshly isolated and museum strains of L. monocytogenes
	II quarter 2020 

	
	Study of the activity of new disinfectants in the relation to test-strains and the plague microbe, pasteurellosis “re-emerging” strains
	III quarter 2020

	
	Analysis of results of sensitivity to antibacterial preparations and new disinfectants of strains
	IV quarter 2020

	01.03
	Scientific studies to identify the territories of Kazakhstan with the circulation of highly dangerous viruses, as well as “re-emerging”, emerging and delivered viral infections, to adequately respond to internal and external threats
	03.04. 2018
	31.12.2020

	01.03.03
	Scientific justification of the etiological role of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever in the emergence of diseases causing hemorrhagic, feverish conditions in humans, in the territory of South Kazakhstan, Zhambyl, Kyzylorda regions
	03.01. 2020
	31.12. 2020

	
	Determination of species composition of ectoparasites, potential vectors of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever circulating in Zhambyl region, indication of pathogens in investigated samples in PCR, identification of focal areas
	I quarter 2020

	
	Determination of species composition of ectoparasites, potential vectors of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever circulating in Kyzylorda region, indication of pathogens in investigated samples in PCR, identification of focal areas
	II quarter 2020 

	
	Determination of species composition of ectoparasites, potential vectors of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever circulating in South Kazakhstan region, indication of pathogens in investigated samples in PCR, identification of focal areas
	III quarter 2020

	
	Establishment of territories, species composition of ectoparasites - vectors of “re-emerging” viruses of Karshi, Tamdy, Issyk-Kul fever, Syrdarya valley fever circulating in Kyzylorda, Zhambyl, South Kazakhstan regions, causing hemorrhagic, fever states in humans for development of adequate preventive measures
	IV quarter 2020

	01.04
	Development of modern test-systems for the indication and identification of the plague pathogen
	03.04. 2018
	31.12.2020

	01.04.03
	Implementation of research results on development of a test system for detecting and identifying the plague microbe in real-time PCR 
	03.01. 2020
	31.12.2020

	
	Development of normative documents (SOP, organization standard) for the developed PCR test-system for indication and identification of the plague microbe in real time
	I quarter 2020

	
	Preparation a package of documents for obtaining a security document for the developed PCR test system for indication and identification of the plague microbe and filing a patent application to the national patent bureau
	II quarter 2020 

	
	Preparation of set of documents for registration of the developed test-system for PCR RV in the State register of medical devices of the Republic of Kazakhstan
	III quarter 2020

	
	Beginning the procedure of registration of the test system for PCR RV in the State register of medical devices of the Republic of Kazakhstan
	IV quarter 2020

	01.05
	Scientific studies on genotyping and microbiological characterization of Vibrio cholerae strains circulating in the territory of Kazakhstan to determine typical reference properties
	03.04. 2018
	31.12.2020

	01.05.03
	Creation of regional reference strains of Vibrio cholerae for determination of geographical belonging
	03.01. 2020
	31.12. 2020

	
	Creation of  cholera vibrion reference strains database from different regions of Kazakhstan in the EpiInfo 7 program
	I quarter 2020

	
	Determination of regional properties of reference strains of cholera vibrio using statistical processing of obtained microbiological, genetic data of cholera vibrio strains in the R program
	II quarter 2020 

	
	Electronic certification of regional reference strains of cholera vibrio using ArcGIS 10.6 program
	III quarter 2020

	
	Development of methodical manual for cholera vibrion indication using regional reference strains of cholera vibrion
	IV quarter 2020

	01.06
	Scientific investigations  to study the current state of the fauna and the spread of Ixodid ticks - vectors of pathogens of especially dangerous infections on the territory of natural foci
	03.04. 2018
	31.12.2020

	01.06.03
	Development of the scientific basis for the study of Ixodid ticks - vectors of pathogens circulating in natural foci of the EDI of North-West of Kazakhstan.
	03.01. 2020
	31.12. 2020

	
	Study of scientific literature and reporting data, analysis of collection material. Replenishment of the electronic database on Ixodid ticks. Publication of Ixodids determiner
	I quarter 2020

	
	Collection and study of Ixodid ticks in natural foci of Atyrau and West-Kazakhstan regions. Replenishment and digitization of scientific collection of ectoparasites.
	II quarter 2020 

	
	Replenishment of the scientific collection, processing and inclusion of the obtained results into the electronic database. Mapping the distribution of Ixodid ticks of the studied regions.
	III quarter 2020

	
	Analysis and synthesis of the obtained data, replenishment of scientific collections and the electronic catalog of Ixodids
	IV quarter 2020

	02
	Consolidation and provision of long-term storage of collections of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections of humans and animals on the basis of a safe and protected depository of the central reference laboratory (CRL)

	02.01
	Formation, preservation and study of the national genetic fund of microorganisms of the EDP isolated in Kazakhstan, improvement and introduction of new technologies for long-term storage of collections of pathogens of EDP, “re-emerging”, emerging and delivered infections  human and animal infections based on the CRL depository
	03.04. 2018
	31.12.2020

	02.01.03
	Conducting a complex of microbiological, genetic, technological and informative works to maintain, preserve and expand the collection fund, forming a microbial collection of strains of EDI - the plague microbe on the basis of the central reference laboratory depository
	03.01. 2020
	31.12. 2020

	
	Assessment of storage methods and modes of stabilization of the plague microbe collection strains to ensure their long-term storage in a viable state with unchanged properties
	I quarter 2020

	
	Formation and consolidation of plague microbe strains isolated from human, rodents and ectoparasites in Kazakhstan, according to standard international rules of the World Federation of Culture Collections
	II quarter 2020 

	
	Conducting random testing of viability and controlled passport properties of plague microbe collection strains, preparation of repeated bookmarks for long-term storage, including using cryopreservation
	III quarter 2020

	
	Passportization of strains, developing of catalogs, database of admission, accounting and movement of the pathogen of especially dangerous infection - plague using PACS - system
	IV quarter 2020

	03
	Creation and improvement of the standards regulating biological safety of activity of CRL

	03.01
	Development of indicators and analytical programs for determining biorisk when working with pathogens of plague, tularemia, brucellosis in specialized laboratories
	03.04. 2018
	31.12.2020

	03.01.03
	Development of measures to reduce and manage the risks of infecting laboratory personnel when working with plague, tularemia, brucellosis pathogens
	03.01. 2020
	31.12. 2020

	
	Development of contamination risks management strategy for laboratory personnel when working with plague pathogens
	I quarter 2020

	
	Development of contamination risks management strategy for laboratory personnel when working with brucellosis pathogens
	II quarter 2020 

	
	Development of contamination risks management strategy for laboratory personnel when working with tularemia pathogens.
	III quarter 2020

	
	Assessment of risk management system implementation for improvement of antiepidemic measures to ensure biosafety and biosecurity when working with plague, tularemia, brucellosis pathogens
	IV quarter 2020

	04
	Creation of system of fast information support of epidemiological monitoring of diseases of the person and animals for effective counteraction to the outbreaks of diseases in Kazakhstan

	04.01
	Improving the system of rapid response to emergency situations during outbreaks of especially dangerous human and animal diseases in the Republic of Kazakhstan
	03.04. 2018
	31.12.2020

	04.01.03
	Increasing the readiness of Kazakhstan's health care to resist the threat of bioterrorism, providing security in the organization and conduct of work with the PBA (including in the foci of the EDI), as well as implementation of control measures
	03.01. 2020
	31.12. 2020

	
	Development and evaluation of the effectiveness of the training program on management of a especially dangerous infection case.
	I quarter 2020

	
	Development and evaluation of a training program on outbreak investigation
	II quarter 2020 

	
	Creating a package of thematic studies on especially dangerous infections
	III quarter 2020

	
	Implementation and evaluation of a system for training of doctors in the area of field epidemiology, biosafety and case management of a especially dangerous infection.
	IV quarter 2020

	04.02
	Information support and analysis of monitoring of natural foci of especially dangerous infections in Kazakhstan (plague, tularemia, CCHF, HFRS, etc.) “re-emerging”, emerging and delivered infections using geo-information technologies
	03.04. 2018
	31.12.2020

	04.02.03
	Creation of information and prediction-analytical geo-information expert systems
	03.01. 2020
	31.12. 2020

	
	Development of means and methods of obtaining information, rapid response and decision-making in appearance of outbreaks of especially dangerous infections among people and animals, activity of natural foci
	I quarter 2020

	
	Implementation of prediction-analytical geo-information expert systems in the work of the anti-plague service for rapid response and decision-making in appearance of outbreaks of especially dangerous infections among people and animals, activity of natural foci
	II quarter 2020 

	
	Interactive work with the informational database of prediction-analytical geo-information expert systems and operative presentation of the analysis results.
	III quarter 2020

	
	Assessment of efficiency of prediction-analytical geo-information expert systems
	IV quarter 2020


On behalf of the Customer:                                                                                     On behalf of the Contractor:                                                                   

Vice- minister of Health                                                                                         A.   Director of the RSE REM “M. Aikimbayev’s Kazakh

of the  Republic of Kazakhstan                                                                              Scientific Center for Quarantine and Zoonotic Diseases”

                                                                                                                               of the Ministry of Health of the Republic of Kazakhstan

__________________ L. Aktayeva                                                                      _____________________E. Sansyzbayev

                                       «____»   ______________ 2018                                    «____»   ______________ 2018 

 P.p.                                                                                                                        P.p.
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‘BHCADEINC COBPEMCHILIX CPECTB 1t MCTON0B HHAMKALIN, WIEHTHOHKAUNK BOS0YANTEACH 06060 ONACHELX, «BOIBPAMAIONIXCSD),
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0101

‘Moaexy.1upno-reneT eckas nacnopTHIAWAS WITaMMOB B03yANTENCH 0c000 ONacHLL underuii

03.04.2018 | 31.12.2020

01001

MoKy ApHO-TeHETHUECKAN NACHOPTH3AUNS MITAMMOB BOIYNHTEAS CHOMPCKOF SI3BLI, BLLICAEI-
meax wa TeppuTOpiM Kasaxcrana b nepuoa ¢ 1952 1o 2017 ozt IS HHAHKANII 1 WCHTHUKALIK
BosymHTES.

03.04.2018 | 31.12.2018

VAeHTHHKELIA, oY HCHHE (eHOTHIHICCKOR BApHAGCTHHOGTH MDHPOMHEIX W BAKIAABIX LITANMOB BO3GY-
AUTEA CHGUPCKO A3BH /TR OTIPEETEHHA THIOBHIX TITAMMOB, 1I01GOD ITAMMOB FOZHBIX /U1 H3TOTOBTC-
A Bk

T Knapran 2018 1.

TEHOTHIYECIA XapAKTEpHCTHRA LITaNOB 0000 GacHOR WIPEXTH - CHOMpOKOT R385 10 HATHIO Te-
0w pag cap o TILLP.

T kpapran 2018 1.

‘CpaBHNTE 1112 XAPAKTEPHCTHKA METOR0B BbuTeTeHnA JIHK W3 LITaMMOB BO30YTHTEA CHOWpCKOT 1305,
Cosnane Konnexunw 0Gpasion JIHK i3 Uramho 0¢oBo onacoit mibexium ~ CHOMPEKOR 1383, Hi0TMpo-
nannax » Kasaxcravie.

T keapran 2018 r.

PaspaGoria nporokona MLVA THIMpowaiiin ¢ noromioarnew 31 VNTR Hapkepos. FSAaine Motorpapin
lpodyurarrika cHOUPCKof 43861 b Kasaxcrasen.

IV kmapran 2018 1.

0102

Hay O 060CHOBANHELH OO K H3YHeHHIO 0COGENHOCTEH ANTHOOTHKONYBCTBHTELHOCTH HYMHOTO
MHKpOGa 1 BosCyAuTeNEH CouETaNIMLX MHEKIN ) IPUPOLHKIX 04aron Kazaxcrana, conpemeiuie

| AAG. OHINYODHAI 5t e AEHB UMDY ot s v - !

03042018 | 31.12.2020
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MoRITTOPRT STTHGRITORAREWITE W A peRHORTIAI TP SeApAToR SpPeTRBRA B Gromemn
sosGyaNTeneH Ayt CONCTANNGIX HEBerT,

03.04.2018 ‘ 31.12.2018

‘CPABHHTEbHOE HIyHeHHE CPEICTR ODueli 1 CreUHATLHON MPOGIIAKTHKN IpH UYME 10 JGHHBM MHPOBOR

Il aapran 2018 1.
urreparyps.

I KCIEPMEHTATE A OLIEHKE IEPCTICKTHD PACUMpeHA POERANA CPEACTS STHOTDOTHON TEpaTH Ty 50
‘CUET HOBLIX TIDSTCTARITEH PALTHHBIX FPYIT QHTHOIKTEHATLHNLX TPENAPITOR Ha OCHOBE MOHITOPHHTA T kaapran 2018

ATHOHOTHKOUYBCTBHTEIIBHOCTH CBEXEBBICNCHHHX UITaMMOB Y. pestis

‘CPABHITELIIOC HECHCIOBANAC HYBCTBHTEIHOCTH K AHTHOAKTEPHAIHHbM NPETAPATAN CHEXCBACICHHbX
W yseHHBIX IITaMMOB HepCHiM.

1l keapran 2018 r.

Viceneonauie axTHBHOGTH HOBSX CPeACTA ACSHAQCKINIH 5 OTROWIGHHH TECT-IITANNOB 1 o
LI UITAMMOB 'yMHOFO MHKPOG U ADYTIEX HEPCHHHO30.

=

IV knapran 2018 1.

01.03

Haysmsie nccacionanis 0 phABACHHI TEPPHTOPHIL KAsAXCTaNA ¢ UMDKYRINEH 0000 OMACHLX
BUPYCOR, @ TAICKC BOIBPAIIAIOUIHXCS! 1 BHOBS BOTHMKAIOUUY BUDYCHLX MIexuli, 115 RIEKBATHO-
| ro pearnponauns na piyrpemme w pnenuie yrpos.

03.04.2018 [ 31122020 |

01.03.01

PeTpocnexTHBRLIi aHATI 3960;1€DAEMOCTH A101EH, 3APAKEHHOCTH DKTONAPANTOR 0C000 ONACHBIMI
‘upycamn na eppTopuu Kasaxcrana n nepior ¢ 2000 — 2017 ronet, anddepenumaunia Tepputopus
no crenent pueica sapaxemns KL, ITIC.

03.04.2018 | 31.12.2018

‘CpapiifTeLan XaIKTEPHCTHKA 0NAT0B 0CO00 OTIACHHX FHPYCOR, HHPKYTHPYIOUIAX 1 TEppHTOpHH Ka-
| saxcrasa (KKIJL, [ITIC). nosppaimaromuns u BHOBb BOSHMKAIOWUAX BUDYCHEIX HENIUIH.

1l kmapran 2018 .

‘Onpeerientie BHAOROTO COCTARA SKTONGPATHTOR, NOTEHIMATHHHX MEPEHOCTHKOB 0C060 OMACHOTO BHPYCa
KKI'JL, wipicypyiomero ua eppyropu HKawGrnckoit obnacts, wiwkaus osGyawrens KL b necie-
AYMbIX IPOGEX, BHABICHHC HOBHIX OMarOBLIX TEPPHTOPHH, Andpepermais Kanbbickofi 0612CTH 110
remenn pricxa sapaxens mozeit KKT'JI 11 paspaGOTK! @EKBATHIX MPORHAKTHHECKINX MepONpHTI.

Il knapran 2018 1.

‘Onpeieeiie DHIOBOTO COCTABA SKTONEPAIATOB, MOTEHIMATHHAX TIEPCHOCHHKOD 0COGO ONACHOTO BHPYCA
KKI'JL, tapiynnpyoutero na Teppirropisax Keissunophcioi 1 10swo-Kasaxerarcxol o0actel, Wimika-
1w BosGyaurren KKIJI B HCCACAYEMBIX MPOGAX, BEIABIEHHE HOBBIX 0Naromsix TeppHTOpH, AMddepeiui-
| aunn Kessinopmmcxoii n I0so-Kasaxcranckof 06aacTeii o crenenm phcka sapaxeins nionehi KKIJT
| anw paspaGoTiH aexBATHAX NPOBHIGKTHIECKHX MEPONDHATHE.

11l ksapran 2018 .

‘Onpeiencie RITOROTO COCTARa FPAI3YIION, IOTEHIUIAbHbIX HOCHTEREH 0060 OTIZCHOTO HOBS POIBPAIA-
loueroca mipyca (TJITIC), Ha TeppuTophu Janmno-KasxcrascKoll 061acTH, HATAKAILAA B06YITETA &
HCCTEAYEMLX MPOBEX, BIRICHHE HOMX OYAIONSIX TePPHTOpHH, M GHbepernau anaio - Kasaxcrai-
cKoit 06nacTH N0 CTerenH pHcKa JapaKcrH A0TeH BHpyco [IIIC 1715 paspACOTRH ATEKBITHX MPOPH-
ARTHICCKIN MEPOMPHATH.

01.04

IV kaapran 2018 1.

PapaGorka conpesen TN /LIS WL 1 WIS TH MK BOSGYAUTEA HYMB

03.04.2018 | 31.12.2020

01.04.01

Paspaborica TcT-CHETEMLL /LI MINAMKAIN, MACHTHGHIALAN BOCYIHTEIR “IYMbi B 0ANMEPAIHOH
LCNHOT PeaKINM B PEIME PAILIOND WpeMEIIL.

03.04.2018 | 31.12.2018

Konerpywponanite npuitvepon 1 [1LLP 1 pee pEaToHOTO BPONEH: paspaCOTRa i AWSAHH MPAINEPOB K

X TEHON MYMIOTO MHKDOA 1 30HA0B.

1 keapran 2018 .
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Koncrpyposarie LIP TECT-CHCTeMS 12 0CHOBE PA3pAGOTAHHAN NPAHMEPOB S HATAKAILIA 1 HACITH-
KA SYMHOTO MHXPOG B pesnve peansitoro ppeei.

1l knapran 2018 1.

OTTMW3AL TIPANETOB MOHMCPasHO LCTIOR PeaKLI © ACTOTH3ORAIEN CKOHCTyHpORERHO TLIP
recT-cHCTEMS.

T koapras 2018 r.

Vicenienonaiie CemnpIHOCTH 1 MyBCTBHTEALHOCTH CKOHCTPY HPOBAIHOR TOCT-CHCTEMbI U HIANKALIAM H.
| Mewuxany aywioro wipoGa b TTLIP p pexnve pearsioro ppevein.

1V kpapran 2018 7.

ay'Hble HCCACLOBANMS O TEHOTMIMPOBANMIO 1 MHKPOOHOIOTHHECKOH XAPAKTEPHCTIKE UITAMMOB
XOAICPHOTO BUGPHON, IMPIYAHPYIOUIIX Ha TeppUTOPHH KasaXcTana /{1 ONpEACEHHS THIIOBBIX Pe-
‘epenibix epolicTs,

03.04.2018 | 31.12.2020

[01.0501

Cosaanme PErmoNAALLX DEPEPEITHLIY HITANMOR XOACDHOTD BHOPHONA 18 ONPEACEHI 1eorpa-
uneckoit npuHaLICAHOCTH.

03.04.2018 | 31.12.2018 |

Maysenue n OTOOP LITaMNOB XoRGpHOTG BHOPHOM, BSECTGHARX 5 AMVATHCKoR, KeSEmopAmicKoH oBra-
CTAX 110 1X MHKPOGHOJIOTHNCCKIM  TCHCTHYECKVM XaPEKTEPYCTHKAM ZUTA OTGOPA PETHOHATBHEIX pedbe-
permix urTason.

Il xaapran 2018 1.

Fisyscine oG0P UITaMMOB X0H€PHOT BHOHORA, BHACTEHIEX B TOKO 1 MaHTCTayckoR 06macta fio

X MHKPOGHOTOTHHCCKIM W TEHETHeCKiM XapaKTepHCTHKAM 1115 0TOOP PETHOHATHHAIX. pelpepentii

I kaapran 2018 .

MsyucHile # OTOOD WTAMMOB XO/EPHOTO BHOPHONA, BELIETEHANIX B 3KO N0 HX MHKPOGHOMOTHCCKIN i
TeHETIeCKIM XapAKTEDHCTHKAM 1A 0T60pa PETHORANbHX PPEINTHSX IITAMMOB.

Il knaprazn 2018 1

Viyienne W OT00p WITAMMOB XOICPHOTO BHOPHOHI, Belieiciibix b Kocranaicod, Bocrowno-
KasaxCTarcko, Kaparanausioxo i AXMOMIHEKOfi 0B1ACTX 10 WX MHKPOGHOTOHSECKNN M ICHCTHECKIM
XUPAKTEpHCTHXAM 115 0T60PA perHONATHIINX pEdbepeNTHbX LITa\MOS.

IV knapran 2018 1.

‘Hayuibie HCCACIOBANNA LTS H3YHCHHS COBPEMEHHOTO COCTORHMS GaYHEL H PACTIDOCTPAREN NS HicCO-
OBLIX Keuieil ~ NepeH0CHHKOD BosyANTENCH 0050 ONacbx IMAEKuNil N TEPPHTOPUN MPHPOI-
Huix ouaro OOH. i

03.04.2018 | 31122020

Pa3paboTK HAYUNLIX OCIOB H3YNEHHS NKCOIOBBIX KICIICH — TIEDEHOCIHKOB BOSOYANTEEH, HADKY-
aupyionmx B NpHpOEIX ovarax OOH KOra, u I0ro-Bocroia Kasaxcrana.

03.04.2018 | 31.12.2018

Visyuciue HaysHoii THTCPATYpHI  OTUETHLIX JAHHHIN, GHAIH3 KOTEKLWOWNOTO NGTEpHATA, PaipaboTi
CIpYKTYDH S7eKTPOHHOI Gasit JAHHSIX 1 OMDEETHTENS 10 HKCOTOBAIM KA.

1l kpapran 2018 1.

CGop 1 syWcHIe KCOROBMX. KieilieH B MPHPOMISIX 0%arax ATMaTHCKOM H IKaMGRICKON i IORG0-
Kasaxcrancrol ofnacrei. Tono/ere 1 0Lyi$poBK Hay4HON KOLIEKIMK DKTONapasHTOD.

1 kpapran 2018 1.

Tlono e Hay O KOTEKIVH, OGPATOTKG H BHCCHE TOTYEHHBIN PESYALTATOR  STEKTPONITG 603
By, CocTaBrie KAPT PACTIDOCTpAHCHA BHIOB WKCOAOBEI XTEIEH i3y TacE peTHOHOD

11 kwapran 2018 1.

Ananis 1 060GULEHHE NOAYHEHHLIX 1AHHEIX, TOTOARCHHE HayUHBIX KOAIeKIUi i S1EKTPONOTO KaTATOra
ko,

IV keapraa 2018 1.

KonCoANAR I 1 OGEETev e AANTETLHOTo X AHSHIA KORAEKIVH Doy TTench o600 OTACHRTS, DUSDPAIHAINCER, BHORE B~

HUKIONINX H 3ABOSHBIX MiGeIIMii HEN0REKa M AHBOTHBIX Ha 6a3€ GE30NACHOT 1 IALIMILCHNOTO Aeno
depenc aGopatopun (LIPJT).

HTAPUS UeHTPANLIOI De-
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DopMUpORANIE, COXPANCHAE W 1Ty TENIE HANORAALIOND TERETHAECKOrD (O MHKPOOPTAMIINOD
OOH, BLETIeHNbIX A TEPPHTOPHN Ka3aXCTAHA, YCOBEDUIEHCTROBAITHE 1 BHETDEHIE HOBLIX TEXHO-
Aormit A3% ATMTEALHOTO Xpanens KoLTCKUNI BoIYANTEICH OOH, «BOIBPAANMIXCSH), BHOBE
oMK 1 3ABOIMLIX MHeRIM HENONCKa 1 AKNBOTHLIX na Gase AenoTapNS IIP.L.

03.04.2018 | 31.12.2020

02,0101

Tiponezenne KOMILIEKC MHKDOGHOOTHIECKIX, EHETHYECKHY, TEXHONOMMECKHX H WH(ODMALHOH-
Hbix PAGOT 10 MOAEHANIIO, COPAENHIO 1 PACHIMPENIO KOAAEKIHONHOTO ponia, GopMMpoBaNHE
MiKpoGHoii KoazeKny mTavvon OOH - Gpyuean i cubupexoit n3mw wa Gase aemosuTapus IPL.

03.04.2018 | 31.12.2018

(OlleHKa METOAOB XPAHCHI 1 PEXIMOB CTADHMSEILH KOTIEKIHONHLIX LUITaMMOB CHOHPCKOR 43561  OpYIl-

€A7e3a 1 OOECTIEHEHHA WX LUINTEHOTO XPAHEHHS B KHIHECTIOCOGHOM COCTORIH ¢ HEHSMEHEHHBMH
cooficTaan.

Il kaapran 2018 1.

DopMMpORarHe i KONCOTAALLAA HITAMMOB CHOMPCKOR 47551 M GPYLEI, BHLACTCHHEX OT 4EA0BCKA M AH-
BOTHbX W 00BEKTOB BHEIHE/ CPeTs! Ha TEPPUTOPHH KA3XCTARA, COTTACHO CTAHMIPTHEX MEXIYHIpOT-
HEIX mpania BoemnpHoit benepauih KoTeKl KYTSTYP.

11 ksapran 2018 1.

TIponereiie BHOOPOUIEIX TpOBEPOK AHINECTIOCODHOCTH 1 KOHTPOTHPYCNBIX ACTIOPTHAX CBORCTS KO-
IEKUHOHHbIX LITaMMOB GPYLEAT H CHOMDCKOF #3861, TONOTOBKA TIOBTOPHAIX SAKTATIOK KA ATHTETSHOE Xpa-
HeHHE, BT, C HCTIOTLIOBANHEN KPHOKOHCEpHAILAH.

T knapran 2018 .

TIGCIOPTH3ALIIA ITANMOB, COSTaFHE KATATOTOB, Ga3Hl AaHISX Y4CTa H ABIKCHIA BOIGYANT
onacHbX wrdheKwH - CHOWDEKOH 385 1 GPYIIENTESA ¢ HeroAb3OBaHHEM PACS — CHETEM.

| Viaspran2018r.

3 Cosaanue U yCOBEPIICHCTEOBAHME CTANAAPTOB, PEIYNPYIOUMX GHOAOTHYeCKYI0 GesonacnocTs AenteanHocrn LIPJ
[0301 Pa3paGoTka HHANKATOPOR W AHATHTHIECKHX NPOTPAMM AR OMPEACACHNR GHOPHCKOB IPH padore ¢ | 03.04.2018 | 31.12.2020
BOYGYAUTE MM 1YMbi, XOTEDbI, TYIAPEMH B CTICUMAHIHPOBAHHbIX 1360DATODHSX
03.01.01 | PaspaGorka WHAMKATOPOB 113 ONIpEACCHINS GHOPHEKOB IDH PAGOTE © BO3YINTEARMN 0¢0G0 onac-| 03,04, 2018 | 31122018
X MUK — TyMOR, TYTTPEMMEH, GpYIIEATE30M B CTIEUNAMIHPOBAHHLIX JA6OPATOPHSIX, OlIEHKH
nOTeNIHATLHLIX OnacHOCTEH ObEKTOD.
‘BBt CYUIECTBYIOUIAX ONGCHOCTeH, CHTNHHX ¢ ASATENIIOCTHO Ta00pATOpHH pH PAGOTE © 5030y~
UITEAMI 4YMHOTO, TYISpEMUIHOTO, GpYUEIEHOTD MAKDOGOS. _ Mamn20ley.
‘OCHOBIILC ACTICKTH OGeCIICUCHHA GHOGC3OTIACHOCTH W GHOAULNTH B TACOPRTOPILEX IpH pacore co rmav- | 11
J——
Mavy styvHoro, GpynenneaNoro, TyAIpEMHIOTO MitKPOGOD.
PaspuGOTRG HHAHKATOpOB 1 OLEHK! GHOOE3ONGCHOCTH, 30 ASHEITAR BIICHNICH CPOAT WA PAGOTe 03360~ | o f
[PATOpM CO LITAMMAMH 4YMHOTO, TYAAPENHINOIO, GPYICIIESHOTO MHKDOGOB. st
Paspaiotica ARLHKETOpOB A3 OLCHIKH GHOYIIUTIY W PIGOTC b 19GOPATOPIH Co BITAMMAMI TYMIHOTO, Ty~ | [y o e
napewuiinoro, Gpyuenemoro wukpaGon. d
04 Cosanme crcress G Goaearieit aenoneia 1 -
BoTHLIX 1215 HexTHMION o nenpmcam saGonenaunii b Knsaxcrame. =
0401 | Conepumencrnonamme cucrema o pearupopanin na “pesnbiaiineic crryawnn npi | 03.04. 2018 | 31122020
emuimiax ocofo omacinix 3Gt cnonescn n wmornbx b PecnyGmice Kasaxera
040101 03.04.2018 | 31.12.2018
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OueHKa NPOGIeM SKCTPEHHOTO PearHpOBAHNA Ha YPCIBLINAlNEIE CHTYAIIMH B 0BTACTH OGUIECTBEHHOTD 310~

Pobist 1 besemun cyax 0coBo onacHo MK, O6UIEH 113 HenOREK N AMBOTHBX [ 20l

BISIRIEAN: NMSIOUJOIS PHEOR PACBpOCTALEIH 0505 OTACINK iRJSKLUN eToReRa AT B K- o T

CpamIeTmaN OIS MEXEyTapOIIIorS W OTSNSETIHOTD QTR PATHOrS MRSy TR 7 GOpee o

spesnuafintann cuyaiutmI § oG RCTH OBECTREMORD 510OBEA 1l Kaapran 2018

CpaBTeIILA oieta X)CKTHEIOCTH HHCTPYMEITTOR TpHSHTH DI 7% PAIHETO TpEATpEATErn
1 GOpEGH © HpEIBHMAHbII CHTYAIHAMM B OBACTH OBLICCTBEHHORO 310PORLS, BEIIBAMNLIX ONACHLIMI 1V knapran 2018 1.
MHGEKUHOHHBIMM GONCIHAMK OBUIMMH A8 Ye/IOBEKa U KHBOTHBIX

04.02

HiGopmaIoOE Obecneuene 1 AHATHS MOITODHAFA 22 HPHPOMILINA OWATaNM 0coGo onacinax | 03.04. 2018 | 31122020
idpexunii na Tepputopun Kasaxcrama (ayma, Tyaspesnss, KKTJL, LJITIC w ap.), sosspamasoumvs- |
G, BHOBL BOMINKAIOMINIL 1 23RO WAGEKIIANI ¢ NEHOALOBANHEN FEOMIOpMALMONILIX
rexsonoru

04.02.01 | PaspaBoTica naysiHo 0BOCHOBANHLIX HHPOPMAUNONNLIX MATEPHATOB AR MOWNTOPHATA M amamsa | 03.04.2018 | 31.12.2018
KTHBHOCTH IPHPOIHEIX 04AT0B 06060 OMACHbIX Wipexi ¢ Henoabsopanuen THC-Texnonormi, |
PaspaGoTia aropHTMa HooMs308aNMA T HIC-TeXHOTOTHH b SMHIEMHOIOTHIECKOM HAZIOPE 34 06060 on [F——
ey KA. |
‘Cosnaiie 543 JaHHBIX 0%ATOB 0060 OTIACHEIX ARDEKLIAF /1% WHTCTpaLAH b CpeRy ATCGIS A Bmsyamma- |
A0HH B SNCKTPORHBIC KAPTH! H HCTIOTEIOBAHAS 213 MHOPMALOHHOTO OECTEseis MONKTOpKTa 1 peary- | 11 knaptan 2018 1.
poBaiHs Npw nemBIIKaX 0c0Bo onaCHEX MderL
ONpeEIIeHHE AKTWBHOCTH NPHPOAHBIX 0%arOB 0000 OTACHEX WHGEKLITH, (TOPAAX TOHE? C TPHMEHEHH-
il o Esl GATD: I Keapran 2018 1.
TIpoBCACHE KIACTEpHOTO Haioa OYAT0B 03050 OTaCHSX HGeXILH AT BUFRICHNS NOSKIICHIOTO PHCKa | 1 oo e
sapaxens THOTEH 1 KHBOTHEIX.

Ochosmbie sanamnst wa 2019 ron
Wagp TLraunpyessie cpoki puinos
sananns Hanvenosane sazanns, >rana nemis paor, knapras, ron
srana
 § ; | I 4

o ‘BlicapenTe COBPEMERTILIX CPEACTD 1 MCTOR0B WHINKAIINMN, HACHTHONKAUNA BOI0YAMTEIEH 0C000 OMACHELS, «BOIBPANNOMILCD),
'BHOBE BOSHHKAIOUINX H 34BOSHEIX HH(EKIMF 15 05CCTCHENHS A1eKBATHOTO DEATHPOBAMIS: N BIYTENINE 1 BHMIIE YTPOTS!
GHOAOHYECKOR NPHPOIBY, BKAIOASE CHIOMTAMBIE BEMLIIKH GOAE3MEH, TPEIBLIMARMBIE CHTYIMH SMITEMIECKOrD XapaKTEDa B
Ci1ytia€ NPMPOTLIX KATAKTHIMOB H TEXHOTEHNLIX KATACTDOR, A TAIKE BOIMOKWbIX AKTOB 61O’ .

o107

MoutexyupHO-TeHeTHYECKAR NACHOPTH3AUNS WITaMMOD BOSGYAHTEeR 00060 onachuix Mdek- | 0:

04.2018 | 31.12.2020

it
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VIoAEKy AR PHO-TERETHICOKAR TACTIOP THIAILAS WITAMMOR BOIGY THTEAR TY.IHPEMHH, BLICICHILN
B TeppuTopuy Kasaxerana b nepuox ¢ 1952 10 2017 1011 B PA3HIRbIX NPHPOIHBIX O4ATAX.

03.01.2019

3112.2019

Fisyenne QeHOTHIN4ECKOH BapHAGE.THHOCTH IDHPOINI  BAKIUAHIbX WITAMMOB BOIGYUITENS Ty A~
PeMyH, TOAGOP ITANNOB 113 HITOTOBTCHIA BAKIUD

T caapr

12019

TenoTHIieCkan XapaKTepHCTHKA LITANMOB TyIAPeHHHORO Mikposa_s TTLIP.

1T koapran 2019

‘Cpanmrens
MiKpoGa. Cosnariue Konnekit 0Gpastion JIHK HITaMMOB TYARpeMHAHOTO MHKDOGA, H3OTHPORAHHHX
Kasaxerare.

XapakTepHCTHIG MeTo708 BEyeaenns JTHK 13 UITaMMOB BOY0YANTEns Ty RpeNHiNOR

M kpapran 2019 7.

Paspaborka ipoToxona MLVA TIposains ¢ wenonssosanés 25 VNTR Wapkepos. TV xaapran 2019
0102 | Haywmo obocuomanniii NOIoa K WIYNEHO 0COBEHHOCTEIl ANTHGHOTHKONYRCTRNTEALHOCTH | 03.04.2018 | 31122020
HYMHOTO MHKPOG W BO30YAMTEACH COMETAHHBIX MGCKIIMH 13 NPUPOMHBI 0%aroB Kaaxerana,
COBpeMENIILIE MOIXOALT K MORHTODHHIY 4YRCTRHTEALHOCTH ACHINBHIMDYIOIIY CpeCTR.
01,0202 | MoRNTODHAT anTHGAKTCPUATLILIX 1 ACHNDEKUNONIL NpenapaTon pdexrunnux 5 orio- | 03012019 | 31122019
~ | mennm nos6ynwreaei syws n coneranbix wdexul. =3 =
| Cramaapusauns y708HH OMpEACICHIL GHTHGHOTHKOTPANM COEACBHIACTCHREIX i MySCHHBIX WTaN- [r—
MoB . pests A pas X MITATEBHbX cpeEX
CPaBiTenLiioe HCCACIORANME ‘yBCTRNTEILHOCTH CCACBLACIEIHLX 1 MySSHHEX WITNMOR
P’:mmd? = i : = 1 xaapraa 2019
Vice e A0Baiiie AKTHBHOCTH HOBLIX CPOACTE ACHIBERILIH B OTHOUICHNH TECT-UITANMOR I BHORE Bil- T
e ICACHHbX WITAMMOB 4YMHOTO MAKDOGH, nacrepest
"AWATIS pesyIBTATOB 4YBCTBHTEHOCTH K GHTHOAKTEPHATSHSIM NPETAATAN i HOBHM ACTHHGERil- ot
OHMEIM TPENADATAM LITEMMOB BO3DYHTEA 4yMS H HACTEpELI. o
0103 | Haysubie nccacaonanis no susniexiio Tepputopuii Kusaxcrana ¢ napeyisiuieil ocobo onac- | 03.04,2018 | 31122020
| HLIX BHPYCOB, @ TaKKe BO3BPAAIONUIXCA H BHOBL, BOSHNKAIOAX BUPYCHbIX WndpeKmnii, 115 |
| anexnarhoro pearuponanus na nyrpeme u puewme yrposwi.
01.03.02 | Konerpyuposasie upaiiviepon As mACHTRGUKALMN BHOBS BOIMKOLIIN i A AHATOCHApye- | 03012019 | 31122019
wbix mupycon Kapumm, Taws, Mcewk-Kythexoll AHX0pRiKW, AHXOPAZKH A0.1HHb ChpTapHI
bW 3260ncRANNS A0ACH.
f:mz::;::;g e st Kapii, Tavzes, Viecux Ky mhcKo Tmopad- R
Ontuwsaus yeaosil octaioky TLIP, A DA DHDYCOS Kapii, Tavui. T apran 2019 1.
‘Omtususats yeaonii noctasoxu TILIP, 41 bhiABACHUA BHpYCOR Mceuk-Ky.1ucKoH THXOaH, k- p—
opaukn ot Copiaps.
Paspaboria MPOTOKOAOR MPOBACHIA HCCACORANNH P0G A BiABTCHA Bpycon Kapi, Tawii,
Flccui-Kybekof TIXopaliw, XOpAAKH J0/His CHPAGPbH COTTACHO MOTYHEHHIN PeTyTTaTaN IV Keapran 2019 1.
omaH yeroni nocTasoskn TLIP.
(0104 | Paspaboria cobpemenmsix TecT-cherem A1 ACTERIINM i WACHTHUIALIN Bo30YINTET Tywbi. | 03.04.2018 | 31.12.2020
01.04.02_| Tlposepia dexrupnocTi_paspaboTannoli_TecT-cHeTems1 A5 JeTexunn w_wnewTuduiauii | 03012019 | 31.12.2019





[image: image47.jpg]“1ym10r0 uicpoGa 1 HITP » peamme peankioro pemenn.

Wcenenosarne crieunduunoct paspaGoraiof TILIP Tect-cuerent 41a paerna JIHK ymHoro
\HKPOGa b pexsie peansioro ppewerts

Tkpapran 2019 .

Wccnenosaime creunuinocy paspaborannoit TLIP Tect-cucTembi 1A priabicanA JHK SymHoro

MUKPOGA B pexume peansoro spemerh. AnpoGauna Tec-creemsi i TTHIP PB Ha Guonoruieckon
warepiae,

Il kaapran 2019 .

Anpobauns Tect-cnerens uia [1LIP PB 1a Gosoryeckom Marepuaie. Koppexius napawerpos TP

Tixsapran 2019

‘AnpoGaun Tect-cuorews 714 TILIP PB fa Groorwieckom warepwae. Koppexiuns napavetpos [1IF
PaspaboTka HHCTPYKIU 10 MpHMEHeHHI0 TECT-CHCTCMS

IV kaapran 2019 r.

rpadueckoli npuHaLIEAHOCTH.

03012019 | 31122019

0105 | Hayunuie HCCACI0BANHS N0 FeHOTAMMDOBANWIO W MMKDOGMOTOTHWEcKON XapakTepucraxe | 03.04.2018 | 31122020
HITAMMOB X0A€PHOTO BHODHOHA, UMPKYIMPYIOUIX A TepphTopwn Kasaxcrama 11s onperec-

| nua Tumosuix pedepentiurx cnojicrs Pt

01.05.02 | Cosaatie pernoma.1LILIX PeGpeNTHLIX IITAMMOB XOAEPHOTO BHOPHOHA 415 ONpEAEACHHS €0~

TlocTpoenHe AMHEIiHON MOEIH HayCHHEX LITAMMOB XOICPHOTO BHOPHONA 13 AMMETHHCKOM, K3t
0pAMHCKOH OGAACTEli /113 OTGOPA PebepeNTILIX WITAMMO, HCTIOTIYEMSIX AT MHIMKALUM W WICH-
THuKaLY POIGYANTETS XOTEDH.

I knapran 2019 .

TlocTpocitile THEAHON NOJEAN  W3YIEHHHX UTANMOB XONEpHOTO BHOpHOHa W3 IOXIO-
Kasaxcrackofi, MarsicTayckofi 063acrefi 415 0T60pa pediepeTiLix LITaMMOB, HETOTEYeMBIX A1k
WHMKAAY W wreHTHO HKaLIH BOIBYIITES XOTEpEL

11 keapran 2019 .

TlocTpoeHvE /MHGHHOM MOACTH  HiyueHWSIX IITANMOD XOTGpHOTO BHOPWOHS 13 3anaiio-
Ka3aXCraiicKofi 061aCTs 4717 0TGP PeepeHTHHX ITaMMOB, HCTOABYEMEIX [UI% HHIHKALIH W HACH-
THMKLUIH BOIGYTITES XOTEDS

1l kpapran 2019 .

TlocTpoenme auHeiHOR MOTEIH 13y EHHEIX LITaMMOB XoR€pHOTO BHOpHONa 15 KocTanaiicKof, Bo-
‘ctouso-Kasaxcranckol, AKNOHHCKOW, Kaparanuiekoi 061acTeli 115 0T60pa pedepesasLx WTani-
MOB, HCTIOT3YMHIX 115 HHIHKAILAH W WICHTHOKAILAN BOSCYIHTENs Xonepur

1V keapran 2019 7.

= meperocikon BosdyANTEACH,
MpiyMpYIomIX 5 npHpoTHLIX ovarax OOH iora-sanaxa Kasaxcras.

0106 | Haysnbie HCCACAOBAHNS A1 WIyIemNz COBPEMENNOrO cOCTOMMNS hayHni m pacnpocpancuns | 03.04.2018 | 31122020
HIKCOROBLIX KEINel] — NIEPEHOCTHKOB. BO3GYMTEeH 0c00 ONACHBIX HHGeKUMi 1A TepPHTOHH
npupoIbIX 0%aron OOH.

01,0602 | PaspaGoTka Mayinbix ocion miywenis MKCOROBbIX Kiemen 03012019 | 3L12.2019

FiaySeiHe THTEpATYHBIX HCTOSHIHKOB 1 OTHETHBX AGHHBIX, AHATHS KOTMCKIIHORHOTO MaTepiata. ITo-
Ot STEKTPOHOH Ga3b1 JGHHEIX 110 HKCONOBBIM KTeiiiam. COCTABEHHE ONDEXEHTENS HKCOLA.

T keapran 2019 .

['C6op u usyscime ukcozosbix Kaemeii 5 MPHPOTHIX o%araX KRIWIOPIHHCKOR, AKTIOGHHCKOR |

| Manrutcraycoi obmacred. Momomee i ow$poBK Hay Ol KO:IEKIH KTONIPISHTOS.

1l keapran 2019 .

Tlonoxmense Hay4HOH KOTEKIAH, OGPADOTKA H BHECSHHE TIONYHEHHEIX PERYIETATOR B HICKTPORHYIO
Gazy saunuix. CocTanTeHye KapT PACTIPOCTDAHEH)A HKCOIOBEIX KIellleil H3YUAEMISX DErHOHOB.

I keapran 2019 .

T Auanim w oGoBierte nonyHCHHLIX JaHHbIX, ONOTHEHIE HaYMHEIX KOLIEKIIMI U HTeKTPOHHOTO KaTa-

IV xaapran 2019 r.
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02 KoHCOIHARLNS 1 0GecTIeHenNE ATHTEALIOND XPANCHNS KOAACKIIH BOIGYAMTEACH 0C000 ONACHEIX, BOIBPAINAIOUINXCH, BHOBE.
BOSHHKAIOLLIX 1 5aBOSHbIX WKl HETOREKA H AWBOTHLIX Ha Ga3¢ GEIONACHOTO 1 3AMIICHHORO AEHO3ITAPHS LEHTPATLION

| petbepenc aaboparopit. e

0201 | @opuuposanne, coxpanenne i Wysene RANHORLILHOTO TEHETHICEKOTO GONA MAKpOOpra- | 03.04.2018 | 31122020

nuswos OO, sbitexenuix wa TeppTopun KajaxcTans, YCOBEPUICHCTROBINMHE 1 BHEApentie |
HOBLIX TEXHOAOTHH A% AINTEALHOTO XpaeHMs Koaxexuui Bosyantencii OOH, «wormpama-
1OLHXCID», BHOBD BOSHHKAIOUINX 1 IABOSEIX HIBCKIIH SETOBEKa W AWBOTHBIX Ha Gase fenOsH-
‘Tapus uewtpanLoi pediepene aGopaTopu.
02.01.02 | TIponeentte KoMITeKca MHKDOGHOIOMIMECKHX, TEHETHHECKHY, TexHOAOrecknx 1 wnopwa- | 03012019 | 31122019
| UHOHHLX PAGOT O NOVIEAAIMIO, COXPAREHNI0 W PACIIHDEINI0 KOAIEKUHOKOT Gorta, Gop-
| MHpOBaRHE MUKpPOGHON KoAAeKIMM UrTayon OOH — TYISPCMIIL 1 X0TEPL 13 6336 TEROINTA-
PHS uewTpatLOf pedepenc Aa6opaTopuI. =
‘OLEHKG METO10B XPAHEHIA 1 PEAHNOD CTADWIHIAAN KOTACKIIONHE HITAMMOB TYAAPEMII, XOTEPEI
1R OBeCrIeweiA X JUTHTEIIoHOTO XPIHEHI b AI3HECTIOCOTHOM COCTORHHM ¢ HCHIMCHEHHEH CROii-
GTBaMH. OCYUIECTBICHHE HOMEHKTATYPHO PBIIMM ITaMMOB KOMTCKIUH H OCHORE TPAIMLHONHEIX
H COBpEMeHHbIX METO0B HeeeToBarHA.
DOpMHPOBANHE H KOHCOTAZAS LITANMOB TyAPEMS, BEUICTEHHAX OF NENOBCKa M AHBOTELX,
OGbeKToB BHEmHel Cpea Ha TeppHTOpMH Kasaxcrama, COMNACHO CTANASPTHSIX MEXAVHApOAHKIX 1 Keapran 2019 1.
npasin BeesmprOH deepaitni xonnexiimi kymTyp.
DOpMHpOBAHHE H KOHCOTHIAIA LITAMMOB XO7Epsl, BHACTCHHHX OT 4€0BCK, OGBCKTOB BHEIHEH
CPosl Ha TeppHTOpMH KasaXcTana, COTIACHO CTAHAGPTHEX MEXTYHAPOIHEX Npanwi Beesmphoit N kaapran 2019 .
peepatnin KomTeKH KYIFTYD. = |
TIGCIOpTH3GIUR LITAMMOB, COTEAHE KATATOTOB, Ga3H MOHHEIX YHETA H ABHACHAA BOSOYANTCIEH
00060 onacHsX HibexIUE - Ty peN, Xoneps ¢ uenooRaIEM PACS — cheTeMs.
03 ‘Cosiate 1 YCOBepUIEHCTBOANME CTANIAPTOB, PErY.AMPYIOUAX GHOAOTHHECKYI0 GE10MAEHOCTS AcTenAoETH IPIL
0301 | PaspaGoTia MIAKATOPOD 1 AHATHTINMECKWX MPOTPAMM 717 OMpENCAEHHS GHOpekoB npu pa- | 03.04.2018 | 31122020
‘GoTe ¢ BOYGYIHTEARMH 'yMbl, XOIEDbl, TYINPEMHH b EEUHATHIHPOBANIIDIX TAGOPATOPHSX -
03.01.02 | Paspaborica anaiuTiieckux nporpams: s oNpeieACHis GHOPHEKOR Hpi pagore ¢ Bosbyaute- | 03012019 | 31122019
MM Y ML, XOEDb, TYSDEMHH B CTICUMAIIHPOBANHLIX AAGOPITOPHS.
PaspaGoTa MOAYIICH GHATHTHYCCKIX KOMTHIOTEPHBIX TIPOTPAMM LTA OIICHKH PHCKOB GHOGE30acH0-
CTH 1 GHOSAUIITEL MPH by NKIUHOHWDOBAHH 719G0DATOpiHH 1 PAGOTE C BOSGYHTE eM tymst.
Pa3paGoTKa MORYICH BHATHTHYECKHX KOMTHIOTEDHIX MPOTPAMM /1A OLEHKH PHCKOB GHOBC3ONACHO-
TH 1 GoSAHTE MpH by HKUHOHHPOBAHMH naGopaTOpHii H paGOTE ¢ Bo3GyTENEM TynpeMI.
PaspaGoTia Moay7eli aHATHTHYECKIIX KOMITbIOTEPHEIX MPOTPAMM AUTA OLIEHKH PHCKOB GHOBC3OMACHO-
TV H GHO3LIIT TpH (Y KILHOHMpOBaIH NaGOPATOPHI 1 PABOTE C Bo3BYTERCH GpyETE.
Paspaorica COIT 713 MPOBEACHIA OLCHKH, WICHTHPHKAILMI H AHATIA PHCKOB TpH paGoTe © B0y~
TEAMH YN, TYAADEMIH, GPYIIEAIESA b CCHATHIMPOBAHHBIX Ta0OPETOPISX.

Ikoapran 2019 7.

IV kaapran 20191.

Txapran 2019

T keapran 2019 .

Il knapran 2019 r.

IV ksapran 2019
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BOTHLIX 215 5 dEKTHBHOTO NPOTHBOEACTBIS BembIKaM 3a601eBMMi b Kasaxerane

CoBtal e CHETEMbI GLICTPOTO HHOPMALHOHHOTO OGECTIECHIH STIAEMIHONOTHECKOTO MORHTOPHHFA Golestell ueoneia -

04.01

‘COBCPUIEIICTROBAIKE CHCTEMbI OTIEPATHBHOTO DEATHPOBARMS HA 4PESBLIaARMbE CHTVALAN TpH
BenbiKax 0€060 Onaciix 3a60eBaNMH eaOBeKa n AHDOTHS B PecnyGanxe Kasxcram.

03042018 | 31122020

04.01.02

PaspaGoTka eXuHOIl CHETEMbI AHANN3A H ONEPATHBHOTO PearMpOBANIS H 4 EIBLIANiLIC CHTY-
AN B 051ACTH OGUIECTBEHHOTO 310POBLS, BLISBAMILIE ONACHLIMH MHGEKUNONHLIMH GOTE-
M QDM /LIS YeA0BeKA U AHBOTIHLIX |

03012019 | 31122019

Oterin cuoTewst e 3a OOM b Kisaxerane & pawax somiernf Toneaoh Tmeworormn |
| camioro snoponss weroneka  AwomHoro. Paspaorka emmriol cuctews: anana u onepatuaroro |

PEArHpOBAIA, CTANIAPTA W AIFOPHTMA ACHCTI] MDH YTPO3e, 38H0% H BMABAGHIH GOTGHLX HyNOTi
xonepo’i

Ixeapran 2019 .

Pa3paGoTKa eAMHOI CHCTEMEI aHATHIA H ONIEPATHBHOTO PEATMPOBAHHA Ha CHOMPCKYIO A3BY, CTAIABPTE
W anropHTMa seHCTBI N YTPOSC, SABOSE H BUSBTEHHN GoTsHbIX CHOMPEKOH 38

1l knapran 2019 1.

PaspabOTKa CaNHOT CHETEMS AHATHI # OTIEPATHBHOTD pearHpoBaIys a dywy. PaspaboTa cranaapta
anropuTia feiCTBli MpH YTPOYe, 3ABO H NIOABTEHHI GOTHBIX TEMOPPATIECKOH THXODATKOT

PaspaGoTKa eANHON CHCTEMH GHOH3A W OMEPATHSHOTO PEATHPOBANIS, CTAHIAPTA ANTOPHTNA €
cTBill NIpH YIPOse, 3803  NIOABACHNK GOTHHHX TOTeH SAPARCHIEX BOSGYIHTETAMH BOTBPAIE-
AIXCH, BHOBS, BOSHHKAIONI 1 3AB0THEIX HHEKINE. -

04,02

1 keapran 2019 .

IV keapran 2019

TIHQOpMAIMOIOE ODECTIECHME i AHAIH MOHNTODHHTA 30 IDHPOIHLIH OATANH GO0 OMAC
Huix unpexunit wa TeppuTopun Kasaxcrana (wywa, Tyaspewms, KKTJ, TITIC n ap.), sownpa-
AWM HCS, BUOB. BOSHMKAOUIMH 1 JABOILIK HGCKIUISMA ¢ HCIONLIOBIHNEM TeOH-
opmanmonax Texioorl. o

03.04.2008 | 31.12.2020

04.02.02

"AHAM3 MPHPOHLIX 0HAFOB 0COGO ONACHEIX WAL, CTALHOHAPHO HEGAATONONY HLIX 110 Cil-
Gupexoft st3pe wacesemuuix nyukTos ¢ wenoavsosanem TC-rexoormi.

012019 | 31122009

TIpoBeeiie COPIACHHONO GHATH3A IKOTOTHIECKOR NPHYPOTEHHOCTH M AKTHBHOCTH TPHPOATHX
04roB Uy € oMo reoMHbopaONE TEXI0TOM.

Linapran 2019 .

TIpoBCAcHHE COMpSXCHNONO aHa73a SKOIOTIMECKOM MPIYPOHCHHOCTH W AKTHBHOCTH CTAIOHAPHO
HEGIArONONYHEX MYHKTOB 110 CHOMPCKOM 36 ¢ MOMOUIBIO reOHHOPMALOHHEX TexHO 0TI,

1l kpapran 2019 7.

TIposeieiie COMPTACHHOTO RTINS SKOTOTHIECKOR TIPUYPOTCHHOGTH A KTHSHOCTH NPWPOLUIX |
OATOB TYAAPEMHI C TOMOUIEO TEONHGOPAITHOHHHIX TEXHOTOTHH.

I knapran 2019 1.

Tipobe/iciiue COMPIACHHOTO. HATH3A HKOTOTHIECKOH MPUYPOTCHHOGTH 7 AKTHPHOCTH TPHPOTHNX
04arOB BAPYCHIX itheKIUAIE € TIOMOLISO TEOMHHOPMAILIONIEX TEXHOROTHIL

IV kpapran 2019 1.
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Wdp v
sazanns Hanwenonanne sanais, yrana Hewun pabor, Knapraz, rox
orana
i o Tl
of BHEADERRE COBPEMENTEIX CPACTD W METOA0R RIARKALIIH, WAEHTHNIAIH BOI0YINTE1EH 05050 OMACHLIY, <BO3BpANAIUIXERY,
DHOBE BOSMIKAIOIINX I 3ABOMLIX NAGDEKIHI A3 OGecreHHs ACKBATHOND PEATPOBAIIA 1 BHYTPEHINE 1 BUCLINHE YTPOSH
GHOAOFIHECKOf MPHPOTS, BICHIONAR CHONTAIIILIE RETIIIKH GonE3Mei, MPIBMTAIINLIE CHTYALII SMILIEMINIECKOT XAPAKTEpa B
Cynae MPHPOTMALY KATAKANIMOB W TEXHOTENHBIX KATACTpOD, & TAIKE BOIMOAKHbLX WITOR GHOTEDPOPUIMA
10T | Moaeiynnpuo-remeTiieckas MacnOpTHIANS LITAMMOB BOIYANTEACH 0coD0 onacntix ek | 03.04. 2018 | 31122020
unii,
L0103 | Tencriieckoe KapTapoRamie woReKINORNLLX HITaMMOR BO3GyITenn cHOMpeoll wamm 1 Ty-| 03012020 | 3112 2020
pewniirioro wkpota.
Tenemmicexoe KapTHPOBAHE KONIEKLUIORREN ITaNMOR CHOMPCKOR H3BH ¢ HOTOALIORAIMIEN MY
okyenoro anass (WIBA- &, MIBASI) =59 i Imaspran 20207,
Tenermicexoe KapTHPORAIIC KOICKWIONNEIX WTaNMOR Ty APEMHIHOO MAKPOGA © NG0SRI
en mynTTOKyCHORo aaza (MIIBA-25) 4 5 L et R
Onpenenciine AWAnaIoNa TEHETAECKOR HINEHNBOCTA BOIYATER CHONPCKOR ASEH W TyAADE-
MiHoro MiKpoGa. YcoBepiLCHETRORAHE MTOROB A bepeNUAIN Bo3GYTEACHL. H3aHite Mo- 1l knapran 2020 .
worpaibin Tpodmnairika cvbuperxoi 13n 8 Kasaxcrasicy.
VeTanomIeHe BOMOAHOH ChAS WACHTHHIMPOBAIIIX TEROTHTION BOI5Y AHTERA CHONPCKO A3361 1
TYARPEMMHFIONO MYKPOGA C TeOrpAGIEEKIIM TPOHCXOKACHICM, HETONHIHKOM H BDEMCHEM BALICACHIN
uTavon. Msyucuie BOSMOXHOCTH MCTIOIVIORSHI MONEKYIAPHO-TEICTHNCCKOTO. THINDORAHILA 1V ksapran 2020
urrasnion weroom MITBA B COUCTANIN € ILTOTeHETIECKIN AHATIION 1A JMHASNHOTOTIECKOr0
aaning pensmex sa60nenanna cpe Moxcl W ABOTHA, .|
02| Hayuno oBocHoRanbi MOXXOX K W3YNeNHIO ocobentoCTeR aiTHONOTHROYRCTBNTET o | 03.04. 2018 |  SL122020
“ywHOF MiKpoGa  BoIGy TNl coMeTanNLI HeKLi w3 NPMpOANLIX ovaron Kasaxctaua, |
| conpesterue moxxous e momiTopuNIY yncTRNTEALHOCTH A€MNGMIHPyIOMIX cpeCTE. P
L0203 | Monsrropnr anribaxrepuaabibix 1 Acsmnextmonix npenspaton sdextimiax o oruo- | 03012080 | 31122020

memn oYy aHTRCH yMbt M CoMETAMMLIX WHeKIE

Cpairasiioe isyieiie SOCKTHBIOCTH SITHOIKTCPHATLIE FPETAPATOR 73 OTPEAETGH TpHo-
PHTETHOGTH X BHI0PA 111A ITHOTPOMHON TEPANHH MYMLI Ha OCHOBE MORHTOPHHTE AHTHGUOTHKOUY-
CroiTentoeTH chemeRTEREHHIX 1 My3einix urrawon . pesti

I knapras 2020

‘CPaBHMTETLHOE HCCIICTIOBAHHE HYRCTBHTE/ILHOCTH CBEAKCBbACICHHSIX H MySCHHLIX LITaMMOB L. mon-
ocyiogenes

=

| 1l knapran 2020 7.

ViccAen0BaRHE aKTMBHOCTH HOBBIX CPEACTE Jc3Hide)

1AM 5 OTHOMICHHI TECT-LITAMMOB 1 BHOBS Bht-

IC/ICHHLIX IIITaMMOB UYMHOTO MHKDOG, racTepenTesa.

I keapran 2020 .





[image: image51.jpg]"AHallH3 pe3y/ILTATOB UyBCTBMTENBHOCTH K AHTHOAKTEPHATEHEIM TIPENapaTaM 1 HOBEIM AeSHHGpEKIM-
o mpenapatas wrravsiop.

1V Kpapran 2020 r.

[0103

‘Hay irbic HCCACIOBANNS 0 BLIARIEHIO TEPPHTOPH KASAXCTANA © IWPKYARINEN 06000 onac-
HLIX BHDYCOB, 8 TAIGKE BOMPAIIAIONINXCH 1 BHODD BOSHHKAIOUIHX BUPYCHbIX WHGeKuMH, L1s
AEKBATHOTO PEATMOBANMS A BHYTPCHINE 1 BHEWHE YTPO3HL.

03.04.2008 | 31122020

01.03.03

HayHoe 060CHOBANHE STHOAOTIECKOH POTH BHOBL BoSMMKAIONX BPYCon Kapu, Tavin,
Hcenti-Kya1uckoft AHX0paIkH, MXOPAIKH A0.1Hib! CLPIAPHH B BOSHHKHOBEIHN 3a601€naunii,
| Burssnaromx revopparucexme, mxoparoUHIe cocTosms y toack, Ha TeppuTOpH I0KHO-
Kasaxcrancioil, HKavuuicoli, Krigsiaopauiexoli o6aacreii.

03012000 | 31122020

‘ONpeenCiME BHAOBORD COCTARA SKTONAPATHTOR, HOTEHIUATAIX TEPETIOCTHKOB OB, BOSHHKAIO-
1o Bipycon Kapuun, Tawasi, Hccax-Kynbekol THX0paZH, THXODAIKH 107 CHPIAPEH, WHPKY-
AMpyIoLIEX Ha TeppHTOpHH IKaMGHICKOH 0GAACTH, HHIHKAIUIA BOSGYTHTEEH B HCCACAYEMBX NpOGaX
5 TILIP, psbese 04aroBuX TeppHTOpHL

Linapran 2020 .

MPEACIICHHE BILIOROTO COGTARA HKTONAPATHTOR, TIOTCHIATEHEIX NEPSHOCHHKOB BHOBS BOSHHKAIO-
X pwpycon Kapuus, Tavwss, Mechik-KymsCrOH THXOPATIH, THXOPATKH 70HE CHPIApLH, IHPKY-
THDYIOUX Ha TeppHTOpHI KE3UIOpAHHCKOH OGTACTH, HHIMKALIHA BOSBYHTENCH B HCCACIYeNBX
npofax  TILIP, hsBCHAE OYATOBEIX TepPHTOPHHL

1 xeapran 2020 .

‘OnpeAEAEHHE BIAOROTO COCTaBA SKTONGPAHTOR, MOTEHIIAATHHHX NEpEHOCHHKOR BHOB BOSHHKAIO-
1 Bipycon Kapuw, Taws, Hecaix-Kynckol THXOp&IKH, IHXOPAIKH HOTHHE! CHPIAPSH, WHPKY-
nupyiowX wa TeppiTopir OAH0-KasaxcTancioi oBnacTH, MAMKaILAS By HTENCH b HCCTCTYC-
X npoax b TILIP, sbisneise o4aroBsIX TepPUTOPHH.

1l Kkpapran 2020 7.

"V CTaHOBCHHE TEPPATOPHH, BHAOBOTO COCTABA IKTONAPAHTOR - NEPEHOCHHKOB BHOBb BOSHHKAIOWINY
‘upycon Kapunm, Tavzer, Mcchii-Ky tscKofi THXOPRIKH, HXODAIKH Z0THHE: CHIDIADEH, LUPKYTHPY-
Jou b KbisL10puicKoft, JKawGutnckol, IOio-KaaxCTaicKoft 0GnacTef, BSHBOLMX FeNoppa-
FYICCKHe, TMXOPATONNAE COCTORHHS y TOLEH 1K PApACOTKH AZEKBATHSX TPOPHIAKTHIECKHX Me-
ponpusTHi.

1V Kpapran 2020 .

01.04

Pa3paGOTIcA COBDEMEHHLIX TECT-CHCTEM 413 WIIWKATIAN 1 WICHTHOUKALIH BOS0Y ANTEIS TyM.

03.04.2018 | 31.12.2020

01.0403

| Bueapeune pesymuraton uccaeaonauiii Mo Pa3pACOTKE TECT-CHCTEMS ATR ACTERIMM # HACHTH-
dwicatnn ymsoro MkpoGa » ITIIP b pensie peaatnoro pevens.

03.01.2020 | 31.12.2020

Paspaborxa HopwaTupimix ZoKywerTo (COT, CTansapT Oprar3aIIK) Ha paspasoTantiyto TTLP TecT
CHCTEMY JU15 WHIHKAILH W HIGHTHOWKAUNH SYMHOTO MHKDOGA b PEATIIOM BPOMCH.

1 Keapran 2020 .

TIoArOTOBKa NAKCTa JIOKYMCHTOB 114 TIOTYSEHIA OXPAHHOTO JOKYMEHTA Ha paspacotatiyio IILIP

TecT-cHCTeMY % MRRAKAIIAH H WICHTHOHKAIIAH YYMHOTO MHKDOGD H TIOTASA SAABKI Ha MATEHT B
mauonanL O naTexTIOE 610p0.

I knapras 2020 ¢

TIoAroToDKa NaKeTa AOKYMEITOB 213 PErHCTpANIH PA3pABOTARHOR TecT-cHeTew s 473 TP PB b Toc-
rapeTaennoN pecerpe e MemHIANCKOTD Eatens Pecnybmi Kasaxcran

10l keapran 2020 .

‘Hauano npoueayp perncrpauus Tect-cuctessi ans TP PB b Locylaperseniom peectpe wsaeamii
MeIHCKOr HasHauerus PecnyGamin Kasaxcran.

IV knapran 2020 .
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rpaduuecicoli npunazreAnocTH.

Taywiiie WCCACIOBANNA N0 TeHOTHAWDOBANINIO  MHKpOGHOTOTWiEcKoR xapakrepnernke | 03.04.2018 | 31122020
LITAMMOB X0.1€PHOTO BHGPHOMA, UHDKYIMPYIOUIIX A TEPPHTOPHN Kasaxcrana 475 onpexeae-
s THOBLIX pedpepenTuLrx cpojieTn.

01,05.03 | Cosaanme PErnonaIbHbIX PeQepenTHLIX IITAMMOB XOIEPHOTO BHOPHONA A1 onpeacacnns reo- | 03.01.2020 |  31.12.2020

‘Coanarie Gasel THHX PEEPSHTHRX LITAMMOB XOTEPHOTO BHOPHORA 13 PAMTHIHEX 0GMACTEN Ka-
saxcraa B nporpasve Epilnfo 7.

T keapran 2020 .

Onpeaciese pernoRanbHI ChORCTR PEBEPCHTHEN ITaNMOR XOTCPHOTD BHODHONA € HEOTEA0R-
HHEM CTATHCTHYECKOIH 0GPaGOTKM 10YHEHHEIX MHKPOGHOJIOTHHECKHX, TEHETHHECKHX AAHHBIX LITaM-
308 xOn€pHOrO BHGpHOHa 8 Mporpave R.

11 kpapran 20207

[ DIeKTpOHHA MACTIOpTHSALIA PerHOHATHHEIX PEEPCHTHHX WITAMNOB XOICPHOTO BHGPHOa C HoMO-

| 1ms10 mporpaset AreGIS 10.6.

T xwapran 2020 7.

Pa3paGoTa METOTHYECKOTO PYKOBOZCTRA LA WHAHKALLAH XOTEPHOTO BHOPHOHA ¢ HCTIOMH30BAHHEM
[DETHOHATHHHIX Pe(hepEHTHEX LTaMMOB XOTEDHOTO BHODHON.

1V Keapraz 2020 .

AmOMILIX PAGOT MO MOLIEpAANIIO, COXPANENHIO H PACIPEINIIO KOATEKMOMIOTD Horza, Gop-
MUpOBaNHE MUKDOGHO' KoneKMMK nTawMOB OOH = TYARDEMH W oAEPbI Ha Oase nenoTa-

01.06 Hayunbic HCCACIOBANNS 118 WIYHCHHS COBPEMETTNOTO COCTORNINR (payHii W pacnpocTpancnns | 03.04.2018 |  31.12.2020
KCONOBLIX KAEICH — IEPEHOCTNIOD BOIBYANTCIEH 06050 ONACHBIX HHGEKUMIl Ha TepPHTOPHH
npupoxubix ouaron OOM.

01.06.03 | PaspaGoTka naywmnrx ocion Wiy<emis WKCOIOBLIX KIGWCH — WepeRoCINKOD BosGymWTench, | 03.01.2020 | 31122020
AMPKYAHPYIOMIX B npHpONHLIX 04arax OOH Cenepo- samana Kajaxerana.
Hiaysernne naysriofl THTSPATYph # OTACTHE ZAHHbX, AHATHE KOIICKIAORHOTO MaTEpHATa, TTonoHe- e

g HHE HIEKTPOHHOH Ga3bl AHHEIX 110 HKCONOBHIM KiieIaM. OMyGAHKOBAHHE ONPENEANTE:IA HKCOMA. £ "
‘CGop 1 #aysenHe MKCOROBBIX KACUIGH B IPHPOILIX ovarax ATsipayckol 1 anano-Kasaxcranckon
1l knapran 2020
oGnactefi. Tlonowesre 1t ObPOBKa HayHoli KOTTEKIN HKTOTADAIATOS.
TlononHere HayHOI KOICKILIH, OGPAGOTKA 1 SHECSHHE OAVUEHHSIX PE3yIBTATOB B JTEKTPOHHYIO
Il keapran 2020 .

Gasy nanmsix. Cocranenme KapT pacTpOCTpareNIA HKCOMOBHX KrCICH HTySaEMbIX perTomon. e |
"Awan 1 OGOBEHME MOTYSCHITAIX TAIHHX, NOMOHEIAC HAYSITEX KOTICKIU A SMEKTPONHOTD KaTa- -
0ra wKCoMHA st

) 'KONCOMMIAUNS W OGCETIEweNHeE ANTEALHOTO XPARCHHS KOATCKIIA BOIGYHTEIEH 0060 ONACHBIX, BO3BPAMAIOIIACS, BHOBE
BOSHMKAIOIII 1 JABOIHEIX HAGEKIIMIL HEAOBEKA H KHBOTHBIX HA GA3¢ GE30NACHOTO W SAINUIEHHOTO AETO3HTADHS! IEHTPATHHOI
pepepenc aabopatopun.

0201 | opmuposanme, coxpanciie  HiyuCHHe HALHORANLHOTO TeHETHYECKOo GONAA MHkpoopra- | 03.04.2018 | 31122020
niswon OOM, BLizeenibX i TepPUTOpHH Kajaxcrana, YOBEpUENCTROBINHE H BHEAPEHHE
HOBIX TEXHOAOTHH ZUTH INTEALHOTO XPAHEHNS KoaTeKMH Bo30yAHTEACH OOH, «BO3BpAIa-
JONIHXCSD), BHOBE BOSHHKAIOUINX 1 3ABOSHBIX MHGEKIN HETOBEKA 1 KHBOTHBIX HA GA3C ACTIOM-
TApHS UEHTPATLNOI pedbepenc naGopaTopmn.

02.01.03 | IpoBexcHie KOMILIEKEa MHKOGHOIOTHHECKIY, TEHETHYECKIX, TeXHOMOrHECKx 1 Migopwa- | 03012020 |  31.12.2020
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OUEHKA METOR0R XPareHIA  PEXHMOB CTAOHTHSAIIN KOTCKIAORHLIX IITANNOB HyMIOTO MAKPOG
A1 OBECTIEEHHS HX AUIHTENLHOTO XPAHEHIA b KHIHECTIOCOTHOM COCTORNHI C HEHIMEHEHHIMH CHOM-
Craawn.

1 knapran 2020 .

opNHPOBEIHE H KORCOMATALI LITANMOR TYMHOTO MAKPOG BEVISTSHHRIX OT HEOREKS, TPRIYHOD

| wprofi chenepatun ok kynTyp.

H IXTONAPASHTOB Ha TEPPHTOpHI KasaXCTANI, COTIACHO CTAHIGPTHSX MEAIYHAPOTHBIX Npasiun Bee- |

1l knapran 2020 1.

TTposeientie BHGOPOHEIX MPOBEPOK AM3HECTIOCOGHOCTH H KOHTPONHPYCMEIX NACTIOpTHbIX CBORCTS
KOIICKILHOHHEIX LITAMMOB 4yMHOTO MKPOG, TIOArOTOBKA TIOBTOPHHX TAKTAIOK Ha JIMTENHHO® Xpa-
HEHWE, B T.4. € HCTIOISOBAIHEM KPHOKOHCEDBK.

I keapran 2020 ¢

TIaCOPTIHSAMA IT&NMOB, COSTAHNHC KATATOrOB, Gashl AAHNBIX MOCTYILICHAA, yieTa H ABIKCHIA
BoBYAHTENs 00060 OnacHON MHDEKIIH - tyMsi ¢ HeTIOEI0BKHEN PACS — cHeTeM.

IV knapran 2020 .

03 ‘Coatanue u yeoBepuIeHETBODaHIE CTAIAPTOB, Pery:ADYIOX GHOTOTHHECKYI0 GE30NACHOCTS AesTebHOCTH LLPJT
0301 | PaspaboTk mmanKaTopon m anaiMTHECKNX NPOTPAMM AUIS ONPEIEACHHS GHOPHCKOB npi pa- | 03.04.2018 | 3112.2020
| | Gore ¢ BosGyawTeamMIN uyMBI, XoaCpH, TYAHpEMHN B CTEMMATIINPOBAMNLIX TaGopaTOpHEX,
| BITIOUAIOWINE MOZYITH OUEHKH TIOTEMUMATLHbIX ONACHOCTEH OGHEKTOB. |
U3.01.03 | PaspaboTca weponpusTui /u1s cuxenmst 1 YNpanieHs: PHEKAMH 3DIAEHHS nepconaa a00- | 03.01.2020 | 31.12.2020
| paopuit npw paGote ¢ osGyxmTeaRMM Yy MBI, TYHDEMIH, GpyIEAE3. ke
PaspaboTka CTpTerin yIpannCHEA PHCKANH SAPEKCHIS TIEPCOHATA Ta00DATOPHH IpH PIGOTE © BO3- .
Knapran 2020r.
= Gymmenav sy
PaspaboTa cTpaTerii yIpaBTERHA PHEKAMH S2EKEITA NEPCONANa TACOPATOPHH TIpH PAGOTE ¢ B03-
Smm e, i Lo 2020
PaspaborTa CIPATErH yIPABTCHI PHCKANH SApEAEHAR TISPCORaTa AGOpATOpHA NpH PAoOTE C 103 e a0i0r
Gymmenswn Tynspesi. L =
‘Oueriica BHCADEHI CHCTENB! YDABACHY PICKANH 411 COBEPUICHCTOBANIA MPOTHBOSTHACMHIECKITX
NEDOTPHATHF 115 OGECTIeHeHis GHOGESONACHOCTI H GHOSAIITH TP PAGOTe C BOSGYAHTEAAMH HyM, IV kmapran 2020 7.
Tynspesiw, Gpyuenesa. ]
04 ‘Coaanme cHCTeMb1 GLICTPOTO HI(OPMALHORHOTO ODECTIEH €S IHACMHOIOTHHECKOTO MOHHTODHHIA GO.1ESHEH HEA0BEKRA 1 AH-

BOTHBX 215 5 HEKTHBHOMO 1IPOTHBOAEHCTRIS BeMBIIIKAM 3a00aehannil b Kasaxcratie

CoBEPIICHCTRORHHE CHETEMI ONEPATHBHOTO DEATHPOBANMS HA HPEIBLINATNbIE CHTYATIN IDH
BenbiKax 0c060 onacHLIX saGoNenaNM eioBeKa 1 AKuBOTHEIX B PecnyGanke Kasaxeran.

03.04.208 | 31.12.2020

Tlobhimenie roToBHoCTH Ka3aXCTaHCKOrO 31pabOOXpaHEHHS IPOTHBOCTONT YIpO3e GHOTEpPO-
pHIMA, OCCTIEuEHIIO GEI0MACHOCTH HDH ODrANMSAIMK  nposenenn paGot ¢ HBA (5 Tom uncie
1 B ouarax OOM), a TAKAE OCYINCCTRICHNIO KOHTPOTHIX MepONpHSTHiL.

03012020 | 31.12.2020

Praputimes  oushia Dierruanoom yiobnoH TPOrpENMA! YDA CIREN 55050 GTACHO
| mieraunn.

I xnapraz 2020,

PaspaGoria n onenKa 2dCKTHBIOCTH y1CGHO/ IPOrPAMMb PACCICIOBAHH BOBILIKH.

T keapran 2020

‘Coananme naxera evarcckx HCCIEAORIME 10 06050 OTIACHEM WHEKLIAM.

101 kpapran 20201,





[image: image54.jpg]Bienperivie B MPAKTHKY # OlIEHKa HPPEKTHBHOCTH CHCTEMBI TIOATOTOBKM Bpayieh b 0BAGCTH TioneRol
SnmtewHoT0rHA, GHoGe3ONACHOCTS W yTpaBTeHHS cryacu 0000 onaco bexwin.

IV keapran 2020 7.

0402 | Huopwaunonsioe olecrievexe 1 AT MONNTOpHHTA 32 IPHPOXBIMM oNArawn 06060 onac- | 03.04,2018 | 31122020
wbax wndescunii ua TeppuTopmn Kasaxerana (sywa, ymapesmmst, KKLJL, TJUIIC n ap.), nowmpa-
UIOIIMICS, BHOBL BOSMIKAIOWIMI 1 SABOHBMH HHGEKINAMI ¢ HCTOAB3OBANHEM reom-
opwaumonirx Texvonor.

040203

Conanne nAGOPMAUHOHHLIX W IPOTHOIHO - AHATHTHHECKNX FEOHHBOPMAHORHELX IKCTIEPTHRIX
crerem.

03012020 | 31122020 |

PaspaGoria CrI0COGOB H METO0B MOYeHi HH(OPMALIMH, GLICTPOTO PearHpOBAIIA 1 MPHHATHA pe-
LeHR B BOSWMKIHOBCHHI BCICK 02050 OTACHBIX WKL CPeII TIOAEH 1 KWBOTHEL, AKTHAHO-
i mpupoenx ovaros.

T keapran 2020 .

‘BHepeiHe NPOTHO3HO - AHAIHTHIECKHX TCOMHOPALIONHBIN IKCTICPTHBIX CHOTEN B PaboTy TpOTH-
BOUYMIOfi CYKGH 1A GHCTPOTO PEATHPOBANHA 1 TDHATHA PELICHH B BOSHHKHOBCHHH BCBIIEK
06060 OMACHHX HEeKi CPEH THOTEH 1 KHBOTHEIX, GKTHBHOCTH TPHPOIHEIX OWaron.

Il knapran 2020 1.

Otena e KTHBIOCTH TPOTIOSHO - GHAMTHSECKIX r€ONHPOPMALIONHX JKCTEPTHEX CHOTEN. |

ViHTepaKTHBHAA PaGOTa ¢ HEQOPMAILHOHHOF Gasoli JAHHAIX NPOTHOSHO-aHATHTHYECKUX TEOMHPOPMa- |

LIMOHHEIX IKCIEDTHEIX CHCTEM W OEPATHBHOE NPE/ICTARTEHHE DE3y/ISTATOR AHATHIA.

111 kwapran 2020 1.

IV xaapran 20207,

Or venn Jakazunka: Or ivenn Hicnommrens:

- MIHHCTP 3paBoOXpaHeHIK

W.o. upexropa PITI na TIXB «Kesaxcnit naysni uesrtp

iy Kaeran KPR M 300HOH5X Wi o M. ARk Gacaa»

20181,

Munucrepera spasooxpancmin Pecnyonnkn Kaaxcran

208 r.




Supplementary agreement № 1

to the Contract for performance of research and development works

№106 of 20 April 2018

Astana city                                                                  “___” ________ 2018

State institution “Ministry of Health of the Republic of Kazakhstan”, hereinafter referred to as the Customer, represented by Vice-Minister of Health of the Republic of Kazakhstan Aktayeva L.M., acting on the basis of the order of the Minister of Health of the Republic of Kazakhstan dated March 2, 2017 № 49 “On granting the right to sign”, on the one hand, and the Set out republican state enterprise on the right of economic management “Masgut Aikimbayev’s Kazakh Scientific Center for Quarantine and Zoonotic Diseases” of the Ministry of Health of the Republic of Kazakhstan: hereinafter referred to as the Contractor, represented by Director Yerubayev T.K., acting on the basis of the Charter, on the other hand, jointly referred to as the Parties in accordance with paragraph 12.2. of Chapter 12 of the Agreement on performance of scientific research work dated April 20, 2018 № 106 (hereinafter referred to as the Agreement) on the budget program 013 “Applied scientific research in the field of health care and sanitary-epidemiological well-being of the population” and Specifics 156 “Payment for consulting services and research”, in the direction of “Science of life and health” specific direction “Development and improvement of prevention, methods of diagnosis and treatment of infectious diseases”, on the theme “Development of scientific bases of uniform system for the republic of Kazakhstan of monitoring, diagnostics and microbe collecting of pathogens of especially dangerous, “re-emerging”, emerging and delivered infections”, concluded the present additional agreement to the Treaty (hereinafter - the Agreement) on the following:

1. Make the following changes and (or) additions: 

1) in Chapter 13 “Addresses, details and signatures of the parties” of the Agreement in the details of the “Contractor” the words and figures "BIK KZKOKZKX, IIC KZ3292926180219M563000, JSC “Kazkommertsbank” replaced with words and figures "BIK HSBKKZKX, IIC KZ476017131000000690, JSC “Halyk Bank of Kazakhstan”;

2) in Annex 1 to the Work Schedule Agreement:

Main tasks for 2018:

- in task 01 of stage 01.01 of subtask 01.01.01 in the column “Name of task, stage” of the IV quarter of 2018 “Publication of monograph ‘Prevention of anthrax in Kazakhstan” to be excluded; 

- in task 03, stage 03.01 in the column “Name of task, stage” replace the word “cholera” with the word “brucellosis”.

Main tasks for 2019:

- in task 03, stage 03.01, subtask 03.01.02 in the column “Name of task, stage” replace the word “cholera” with the word ‘brucellosis”.

Main tasks for 2020:

- in task 02 of stage 02.01 of subtask 02.01.03 in the column “Name of task, stage” replace the words “tularemia and cholera” with the words “plague microbe”;

- in task 03 of stage 03.01 in the column "Name of task, stage “replace the word “cholera” with the word “brucellosis” and the words “including modules of assessment of potential hazards of objects” to exclude.

3) in Annex 2 to the Contract “Technical specification of purchased services for 2018-2020” in the column “Name of task, stage" of stage 03.01 replace the word “cholera” with the word “brucellosis”.

2. The Agreement is an integral part of the Treaty.

3. All other terms and conditions of the Agreement in the part unchanged by the Agreement shall remain in force.

4. The Agreement enters into force from the date of its registration with the territorial treasury body and is valid until 31 December 2020.

5. The Agreement is drawn up in 2 copies in the Russian language, having equal legal force, one copy for each of the Parties.

6. Requisites of the Parties
	Customer:

State institution
“Ministry of Health of the Republic of Kazakhstan”
Republic of Kazakhstan, Astana City, Mangilik el Avenue, 8 

BIN 17034000000915

IIK KZ9207010101KSN0000000

BIK KKMFKZ2A

RSU “Treasury Committee of the Ministry of Finance of the Republic of Kazakhstan”
Vice-Minister of Health of the Republic of Kazakhstan

_________________L. Aktayeva
	
	Performer:

Republican state enterprise on the right of economic management “Masgut Aikimbayev’s Kazakh Scientific Center for Quarantine and Zoonotic Diseases” of the Ministry of Health 

Republic of Kazakhstan

050000, Almaty, Zhahanger street, 14

Tel./Fax: 8 (727) 223-38-21

BIN 990240008244

IIK KZ4766017131000000690

BIC HSBKKZKX

JSC Halyk Bank of Kazakhstan

Director

________________T. Yerubayev
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