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[bookmark: _GoBack]ABSTRACT
Report 155 pages, 18 figures, 5 tables, 92 sources, 14 applications.
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Subject of research: bacterial cultures of enteropathogenic gram-negative (Salmonella spp., Escherichia coli) and gram-positive (S. aureus) strains.
Purpose of the work: Determination of the resistance profiles of enteropathogenic strains of infectious agents of agricultural animals and birds.
Research methods: microbiological, biochemical, serological, molecular genetic.
In the process of performing research, biomaterials were selected from animals and birds, products of animal origin and samples from meat processing enterprises of Kostanay and North Kazakhstan regions. The identification of microorganisms was carried out using classical and modern methods. Confirmation of the belonging of bacteria to a certain species was carried out by sequencing according to Sanger. Determination of sensitivity to antibiotics was carried out by the method of disk diffusion and E-test. The identification of genetic determinants of resistance was carried out by the polymerase chain reaction method.  
As a result of the research carried out, the selection of biomaterial from animals and birds in farms, meat processing enterprises, samples of animal products in the northern region of Kazakhstan was carried out. Isolation and identification of bacterial cultures strains. Sequencing of strains of microorganisms was carried out by the Sanger method. The level of sensitivity of microorganism strains to antibiotics was determined. The genetic profiles of antibiotic-resistant bacterial strains were determined. 
Basic veterinary indicators: monitoring of resistant pathogens will allow monitoring their circulation, changes in structure, as well as trends in the development of antibiotic resistance.
The area of application is scientific, diagnostic centers, veterinary laboratories. 
Predictive proposals - the obtained data will be applied in medical and veterinary practice and will make it possible to prepare proposals for improving the mechanisms of combating antibiotic resistance.
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TERMS AND DEFINITIONS

In this R&D report, the following terms are used with the corresponding definitions:
	Amplification
	· the process of formation of additional copies of sections of chromosomal DNA, as a rule, containing certain genes or segments of structural heterochromatin

	Antibiotic resistance 

	- the phenomenon of resistance of a strain of infectious agents to the action of one or more antibacterial drugs, a decrease in the sensitivity (resistance, immunity) of a culture of microorganisms to the action of an antibacterial substance

	Biological material 

	- part of viable tissue or biologically active fluid selected for the diagnosis of animal diseases (blood, mucus, cerebrospinal fluid, bile, pus, urine, feces, scrapings, biopsy materials)

	DNA denaturation
	- the process by which double-stranded DNA is split into single-stranded

	Pathological material 

	- biological material taken from live or dead animals, which contains or may contain a causative agent of infectious or parasitic diseases, intended for sending to a veterinary laboratory

	Resistance gene
	- gene, the product of which degrades an antibiotic or promotes its elimination from the cell, thereby ensuring cell resistance to the antibiotic

	Polymerase chain reaction (PCR)
	- experimental method of molecular biology, which allows to achieve a significant increase in low concentrations of certain fragments of nucleic acid (DNA) in biological material (sample)

	Primer 

	- it is a short fragment of nucleic acid (oligonucleotide), complementary to the target DNA or RNA, serves as a primer for the synthesis of the complementary strand using DNA polymerase (during DNA replication)

	Pure culture
	· a set of microorganisms of the same species with the same morphological and biochemical properties and the same properties of their cultures

	Sample  

	- sample taken from transported (moved) object and biological material

	Serovar (Serotype)
	- a group of microorganisms of the same species, united by a common antigenic structure, determined by serological diagnostic methods

	Strain 

	- pure culture of viruses, bacteria, other microorganisms or cell culture, isolated at a certain time and in a certain place


. 
.



















LIST OF ABBREVIATIONS AND SYMBOLS

In this research report, the following symbols and abbreviations are used:
	ABD
	- antibacterial drug

	A.Baitursynov KRU 
	- Kostanay Regional University named after Akhmet Baitursynov

	AR
	- agglutination reaction

	BSA
	- bismuth sulfite agar

	CFU / ml
	- unit of measure, indicates the number of colony forming units in one milliliter of liquid

	DDМ
	- disco diffusion method

	DNA
	- Deoxyribonucleic acid

	FPTL
	· food production testing laboratory

	МIC
	- Minimal inhibitory concentration

	МPА
	- meat peptone agar

	МPB
	- meat-peptone broth

	NCE
	- National center of expertise

	PCR
	- polymerase chain reaction

	RIAB
	- Research Institute of Applied Biotechnology

	RVS
	- medium Rappaport-Vassiliadis

	SS 
	- Salmonella-Shigella agar

	TAE
	- tris acetate buffer

	WHO
	– world health organization

	WTO 
	– world Trade organisation

	XLD 
	- xylose lysine deoxycholate agar

	YSA
	- yolk salt agar









INTRODUCTION

The relevance of research. In 2015, the 68th session of the World Health Organization adopted a global action plan on antimicrobial resistance. Recognizing the urgent need for a more coordinated and harmonized surveillance system for monitoring antimicrobial resistance at the national, regional and global levels, who invited international, regional and national partners to undertake the necessary activities to contribute to the implementation of the ambitious action plan to combat antimicrobial resistance [1].
At the end of 2016, UN member states adopted a joint statement on the need to take measures to combat drug-resistant microorganisms and to ensure control over the use of antimicrobial drugs. Throughout the history of the organization, the problem of antibiotic resistance of microorganisms has become the fourth public health issue brought up for discussion by the General Assembly after HIV infection, Ebola and non-communicable diseases (such as heart disease, diabetes and others) [2,3].
Currently, the detection of antibacterial drugs (ABD) is based on microbiological methods such as disc diffusion, serial dilution in broth, two disc method, as well as various commercial tests based on enzymatic colorimetric reactions. The listed traditional microbiological methods are suitable for the phenotypic characterization of a microorganism. However, when detecting ABP, they, at best, make it possible to assess the presence of an enzyme, but do not provide information about which of several hundred types of enzyme is present. 
In view of this, one of the promising directions in the study and diagnosis of antibiotic resistance is the use of molecular genetic approaches: polymerase chain reaction (PCR), sequencing and minisequencing [4]. Determination of antibiotic resistance using PCR allows predicting the emergence of resistance to various groups of antimicrobial drugs, as well as assessing the spread of resistant strains at the local and regional levels. Therefore, the detection of antibiotic resistance by PCR is an excellent addition to traditional microbiological testing[5]. 
The uncontrolled use of antimicrobial drugs, the widespread use of antibiotics in veterinary medicine, livestock and poultry farming, as well as in the production and storage of livestock products, raise the risk of increasing resistance globally. In the European Union, antibiotics as growth stimulants have been banned since 2006, but the resistance of microorganisms has not yet decreased [6,7]. In this regard, some EU countries (Holland, Latvia and Lithuania), since 2017, began to raise livestock without antibiotics or without the most important classes of antibiotics for humans, and some manufacturers have also announced their intentions to ban the use of antibiotics for farm animals altogether [8,9,10,11]. 
The implementation of this project will make it possible to determine, compare and evaluate the phenotypic and genotypic resistance of microorganisms in the system of raising animals, in the technological process of processing raw materials, as well as to more clearly understand the mechanisms of adaptation of bacteria in the environment. In this regard, the significance of the project lies in the establishment of changes in the phenotypic and genotypic resistance of microorganisms present in the body of animals.  
The novelty of the work. For the first time in the northern region of Kazakhstan, monitoring studies of the antibiotic resistance of enteropathogenic strains of Salmonella enterica, Staphylococcus and Escherichia coli, isolated from farm animals and animal products, were carried out. The sensitivity of the isolated cultures of microorganisms to various types of antibiotics was studied. Resistant and multidrug-resistant forms of microorganisms were identified with the determination of their genetic profile.
The practical significance of research. The data obtained will be applied in medical and veterinary practice and will allow to prepare proposals for improving the mechanisms for combating antibiotic resistance, the regulatory framework aimed at ensuring the sanitary well-being of the population.
[bookmark: z70]Objective of the study: determination of the resistance profiles of enteropathogenic strains of pathogens of infectious diseases of farm animals and birds.
Tasks:
- Isolation and identification of bacterial cultures of enteropathogenic gram-negative (Salmonella spp., Escherichia coli) and gram-positive bacteria (Staphylococcus aureus).
- Determination of antibiotic resistance / sensitivity and selection of antibiotic-resistant and multi-resistant strains.
- Determination of the genetic profile of antibiotic-resistant strains of enteropathogenic bacteria. 
In the course of preparing the final report, materials of interim reports for 2018, 2019 were used:
Monitoring of antibiotic resistance of pathogens of enteropathogenic zooanthroponotic diseases in the Northern region of Kazakhstan: research report (interim) / RSE on the RGP “KSU named after A. Baitursynov” head Rychshanova R.M. - Kostanay, 2018 .- 69p. - No. GR 0118RK00397. Stock number: 0218РK01005;
Monitoring of antibiotic resistance of pathogens of enteropathogenic zooanthroponotic diseases in the Northern region of Kazakhstan: research report (interim) / RSE on the RGP “KSU named after A. Baitursynov” head Rychshanova R.M. - Kostanay, 2019 .- 100 p. - No. GR 0118РK00397. Stock number: 0219РК01166.



























MAIN PART OF THE RESEARCH REPORT
1 Choosing a direction of research
Infections caused by bacteria resistant to commonly used antibiotics have become one of the main problems of the 21st century. Antibiotic resistance is a common problem worldwide [12].
Antibacterial drugs are used in livestock, meat and dairy and food industries, not only to treat diseases of animals and birds, but also to prevent and stimulate growth. Overuse of antibiotics in livestock has serious public health implications, as it promotes antibiotic-resistant bacteria and resistance genes that can be passed on to humans [13]. This usually occurs when food is consumed, but it can also occur through direct contact with animals or through environmental objects [14]. Ultimately, this leads to the emergence in humans of infectious diseases caused by antibiotic-resistant bacteria, which are difficult or even impossible to cure. In addition, since both food animals and food of animal origin are traded globally, antibiotic resistance may emerge in countries far from the affected countries. [15].
Resistance of foodborne zoonotic bacteria is associated with antibiotic use in farm animals, and foodborne infections caused by resistant bacteria have been documented many times in humans. Resistance to so-called “critical antibiotics” used in medicine is of particular concern. For example, the use of fluoroquinolones in farm animals led to the development of appropriate antibiotic resistance in Salmonella, which cause infectious diseases in humans [16]. At the same time, there is a statistically significant relationship between Salmonella resistance and more frequent and prolonged hospitalizations of patients, a longer course of diseases, a high risk of developing invasive forms of infections, and a twofold increase in the risk of death within two years after infection [17]. 












2 Materials and research methods
The work was carried out on the basis of the Research Institute of Applied Biotechnology of the Kostanay Regional University named after Akhmet Baitursynov in the laboratories of microbiological and molecular genetic analysis, in the Institute of Microbiology and Virology of the Lithuanian University of Health Sciences, as well as in the bacteriological laboratory of the branch of the RSE on the REM "National Center of Expertise" of the Committee protection of public health in Kostanay region.
2.1 Research materials
We used:
- Media: simple nutrient, selective, differential selective, differential diagnostic, for determining the sensitivity of microorganisms;
- Reagents: for the Voges-Proskauer reaction, L-lysine, Kovacs reagent, for hydrogen sulfide, methyl- red, rabbit citrate plasma, sodium chlorine;
- Serums: anti-O-serum (O-1, O-2, O-3,10, O-4, O-7, O-9, O-12), anti-H-serum (H-1, HG , Hc, H-1,5, Hd, H-1,2, H-gm) and O-polyvalent main groups ABCDE.
- STAFtest 24 kit, ENTEROtest (Mikrolatest, Erba Lachema), E-test (colistin, 0.064 - 1024 μg); 
- Antibiotic discs: ampicillin (10 μg), amoxicillin (25 μg), benzylpenicillin (10 units), cefoperazone (75 μg), cefoxitin (30 μg), cefpodoxime (10 μg), streptomycin (10 μg), kanamycin (30 μg), neomycin (30 μg), gentamicin (120 μg), chloramphenicol (30 μg), tetracycline (30 μg), doxycycline (30 μg), enrofloxacin (5 μg), ciprofloxacin (5 μg), norfloxacin (10 μg), ofloxacin (5 μg), gemifloxacin (5 μg), nalidixic acid (30 μg), sulfamethoxole with trimethoprim (1.25 / 23.75), furazolidone (300 μg), furadonin (300 μg), erythromycin (15 μg), tylosin (15 μg);
- For PCR: water without DNases, Taq polymerase (Dream Taq-Green, Thermo Fisher), primers (Thermo Fisher, UK), 100 bp marker (ThermoFisher, UK), Ultrapure agarose (Invitrogen), ethidium bromide, Thermus aquaticus DNA polymerase 1000 units, magnesium chloride MgCl2, PCR-Buffer-B for Taq DNA polymerase, Orange DNA Loading Dye (6X) (Thermo scientific), dNTP mix, Buffer for electrophoresis TBE 10X, SYBR SAFE GEL Stain agarose paint (Invitrogen ), oligonucleotides 5 OE (SINTOL, RF);
Equipment: thermostat (TC-1 / 80SPU), refrigerator (Pozis, Atlant), freezer (Artiko), distiller (DE-TZMOI), binocular microscope "Micros" MS-50, analytical balance (Ohaus Pioneer), pH meter (150 MI IT), microwave oven (Samsung), automatic dispensers with variable volume (1 - 1000 μl) (Eppendorf, Iso Lab, Thermo Scientific), autoclave (VK-75-01), drying oven, laminar flow box (LamSystems) , vortex centrifuge (MicrospinFV-2400 Biosan), amplifier (Proflex; Applied Biosystems), electrophoresis chamber (Cleaver Scientific Ltd), QUANTUM gel documenting system (1100 SUPER-BRIGHT; Peqlab), 3500 genetic analyzer (Applied Biosystems), device to determine the concentration of DNA (Qubit3.0 "LifeTechnologies HoldingsPteLtd").
To determine the virulence of the strains, laboratory animals were used - white mice.
2.2 Research methods
During the research, microbiological, serological, biochemical, molecular genetic and other methods were used. 
2.2.1 Sampling and preparation of samples
Sampling of biological material was carried out in accordance with the rules of asepsis in a clean, sterile, disposable dish. 
Sampling of products of animal origin. Sampling of meat of all types of slaughter animals (beef, lamb, pork and from other types of agricultural and game animals, with the exception of rabbits, poultry, fish), was carried out according to [18] in the following order:
A part of the flexor and extensor muscles of the fore and hind extremities of 8 * 6 * 6, whole lymph nodes (superficial cervical and knee folds with the surrounding tissue), tubular bone (if necessary) formed a combined sample, isolated an average sample for the study of 250 grams.
Samples of minced meat and semi-finished products (cutlets, dumplings, meatballs, schnitzels, fillets, thighs, broth set, soup set, etc.) were delivered to the laboratory in their original packaging and frozen.
Sampling of meat from chickens, ducks was carried out in carcasses or half-carcasses, geese and turkeys - in quarters of carcasses. Poultry carcasses were selected from the batch supplied for sale by the method of random sampling. A pooled sample was formed from point samples, and the average samples from the batch were isolated from the pooled sample. 
Sampling of draft milk and dairy products (sour cream, cottage cheese) sold by weight was also taken in a container provided by the manufacturer (dairy products not sterilized and not pasteurized).
Samples were taken from a batch of domestic eggs from different points in quantities: up to 50 eggs - 4 pieces, up to 100 - 6 pieces, up to 1000 - 10 pieces, first of all, eggs were taken that had been stored for more than 7 days.
Sampling of biological material. Samples from the appropriate biological material (blood, blood serum, mucus, urine, feces, scrapings) were taken for the purpose of in vivo diagnosis of animal diseases.
The samples were delivered directly on the day of collection in a fresh state, without preserving them; in extreme cases, they were preserved with a 30% glycerol solution or frozen. From the internal organs, a portion of parenchymal organs (heart, lungs, spleen, kidneys, liver with hepatic lymph node or gallbladder without bile) was cut with sterile scissors, each wrapped separately in sterile bags [18].
Feces were collected immediately after defecation using a sterile glass rod or wooden spatula. In the presence of pathological impurities (mucus, blood, pus, etc.), they were included in the sample. If it was impossible to obtain feces after defecation, the material was taken directly from the rectum using a “tampon probe”, introducing it into the intestine at 8-10 cm [19, 20, 21].
2.2.2 Microbiological research
Microbiological examination of salmonella
Methods for the isolation of salmonella from biological material
After preparing the biological material for research (if necessary, grinding), it was inoculated onto the enrichment medium. Direct sowing of material from the enrichment medium before incubating it in a thermostat can replace direct sowing with differential diagnostic media.
Feces delivered in phosphate-buffered saline were inoculated in enrichment medium at double concentration in a 1: 1 ratio. Feces, delivered in a glycerol preservative or transport medium, were placed in conventional enrichment medium at a ratio of 1:10. Feces, delivered without preservative, were suspended in an enrichment medium in a 1: 5 ratio. The suspensions were inoculated onto differential diagnostic media, the rest were incubated in a thermostat.
Pathological material (parenchymal organs) was inoculated in one of the enrichment media in a ratio of 1:10.
After incubation of the inoculations on enrichment media, repeated seeding was done on differential diagnostic media, followed by selection of suspicious colonies (Table 1).

Table 1 - The nature of the growth of Salmonella in various differential diagnostic media
	Media name
	Salmonella colony species

	Xylose Lysine Deoxycholate Agar
	Black with a colorless rim except for S. typhi, which grows as pale colonies

	Salmonella - shigella agar
	With black center

	Bismuth sulfite agar
	Black, the environment under the colony is stained. Some salmonella serovars (S. Papa A, S. Gallinarum may be slightly greenish)

	Agar Endo
	Colorless, slightly pink

	Agar Ploskireva
	Colorless, slightly pink, sometimes with a black center.



Methods for Isolating Salmonella from Foods
Isolation of Salmonella from food was carried out according to MI 4.2.2723–10 Laboratory diagnostics of salmonellosis, detection of Salmonella in food and environmental objects [19], and GOST 31659-2012 Food products. Methods for detecting bacteria of the genus Salmonella [22].
Salmonella identification
After 18-20 hours of incubation of plates with differential diagnostic media (bismuth-sulfite agar 48 hours), the growth character was taken into account with the selection of 3-5 suspicious colonies on one of the media for primary identification (Kligler) and on nutrient agar slant. 
Determination of the enzymatic properties of isolated microorganisms
If cultures did not ferment lactose, did not break down urea, but fermented glucose and formed hydrogen sulfide, then they were suspicious of belonging to the genus Salmonella and were subjected to further study.
The fermentation of lactose in Kligler's medium was judged by the appearance of a yellow color in the slant part of the agar, and the fermentation of glucose was judged by the same color in the column. Gas formation was established by the presence of gas bubbles and agar rupture, and the formation of hydrogen sulfide - by the blackening of the medium.
In suspicious cultures, their enzymatic characteristics were studied, which made it possible to determine the generic belonging of the isolated bacteria. For these purposes, tests were used to determine the ability to form indole, the presence of growth on media with citrates, the presence of lysine decarboxylase, phenylalanine deaminase, the ability to decompose urea, the formation of acetyl-methyl-carbinol in the Voges-Proskauer reaction. A test with methyl red was also placed and the mobility was determined.
Salmonella indole do not form, are able to grow on media with citrates, decarboxylate lysine (with the exception of some strains of S. Typhimurium, S. Enteritidis), do not have phenylalanine deaminase, do not decompose urea, are negative in the Voges-Proskauer reaction, are positive in the test with methyl red, movable (except for S. Gallinarum). 
Phage susceptibility testing
Two drops of a 4- or 18-hour broth culture of the test strain (or a suspension of an overnight agar culture in physiological saline) were applied with a thinly drawn Pasteur pipette or loop onto a well-dried meat-peptone agar in a Petri plate. After drying, a drop of bacteriophage was applied to one of the drops with a loop or a Pasteur pipette of a smaller diameter, and a drop of broth was applied to the other as a control. Phage was applied undiluted or at a 1: 5 dilution. Thus, 5-6 cultures were tested simultaneously on one plate.
The plate with the applied cultures and phage was placed for 18-20 h in a thermostat at a temperature of +37 ͦ C, after which the result was taken into account. A positive result of the reaction when a clearly delineated zone of confluent lysis appeared at the site of phage application was assessed for ++++, in the presence of separate negative colonies clearly visible to the eye, depending on their number, the reaction was assessed for +++, ++, +. In the absence of lysis at the sites of phage application, there will be continuous growth of the culture, as in the control [19].   
Determination of O-antigens and H-antigens, isolated microorganisms
Determination of O-antigen and H-antigen was carried out in the agglutination reaction on glass, according to [19]. Dissolved dry salmonella O- and H-serum in 1.0 ml of isotonic sodium chloride solution (or 2.0 ml), according to the attached instructions.
The results of the determination of O - and H - antigens of Salmonella were recorded in the protocol. Then, after summing the results of O- and H-serotyping, the serovar of the strain was determined according to the Kaufman-White scheme, edited and published by the WHO reference center for the study of Salmonella [19].
Serological identification of Salmonella began with testing them in an agglutination reaction on glass with agglutinating adsorbed multivalent serum to Salmonella groups A, B, C, D, E, and in the case of a negative result with agglutinating adsorbed multivalent serum to salmonella of rare groups.
Microbiological study of Escherichia
To isolate Escherichia, crops were made on liquid and solid nutrient media. The inoculations were incubated at 37 ° C for 24-48 h. The inoculations were examined after 24 h, positive inoculations were noted in liquid media, and the final estimation was carried out after 48 h.
Inoculations into liquid media, in which the growth of microorganisms took place, manifested in the turbidity of the medium, the formation of gas, acidification of the medium (i.e., the change in the color of the medium), was considered positive.
To confirm the belonging of microorganisms grown in liquid media, to E. coli, subcultures were made on the surface of Endo medium. The inoculations were incubated at 37 ° C for 24 h.
Inoculations on solid medium were examined after incubation and the growth of colonies characteristic of E. coli was noted. On Endo E. coli medium, colonies were formed from pale pink to dark red, often with a metallic sheen.
To further confirm the belonging of the grown colonies to E. coli, three colonies of each type were selected.
Smears were prepared from the selected colonies and stained according to Gram. In parallel, the absence of oxidase in bacteria was determined in each selected colony.
Oxidase-negative bacteria were subcultured onto the surface of meat-peptone agar. The inoculations were incubated until visible growth appeared at 37 ° C.
In oxidase-negative gram-negative cultures, the possibility of the formation of indole, acetoin, hydrogen sulfide, the utilization of citrate, the intensity of carbohydrate fermentation with the formation of acid, and the fermentation of sorbitol, glucose and lactose were determined. And also to differentiate Escherichia from Citrobacter and Enterobacter, a temperature test (Eikmann) was carried out, which, together with a citrate test, makes it possible to differentiate bacteria of the E. coli group of fecal origin from bacteria of the E. coli group living in the external environment.
Temperature test. For Escherichia, the temperature test is positive, that is, they are able to ferment carbohydrates (lactose, glucose, mannitol) at 43-44 ° C. The temperature test was determined on Kessler and Eikman media.
Determination of indole formation. The culture was inoculated in a test tube with Hottinger's broth or meat-peptone broth with tryptophan. A strip of indicator paper was placed under the stopper in the test tube. The inoculations were incubated at 37 ° C for 24 hours. E. coli forms indole.
Determination of the formation of acetoin (Voges-Proskauer reaction). The culture was inoculated in tubes with Clark's medium. The inoculations were incubated at 37 ° C for 48 h.
After incubation of the inoculations, 600 μl of naphthol and 200 μl of potassium hydroxide solution were added to 1 ml of the selected culture fluid. After adding each reagent, the tube was shaken. The appearance of a pink color after 15-60 minutes indicated a positive reaction. E. coli does not form acetoin.
Determination of citrate utilization. The culture was seeded in tubes with Coser's medium, or on the surface of Simmons's medium. The inoculations were incubated at 37 ° C for 24-48 hours. A change in the olive-green color of the media to cornflower blue indicated a positive reaction. E. coli does not utilize citrate.
Determination of the intensity of fermentation of carbohydrates with the formation of acid (reaction with methyl red). The culture was inoculated into tubes with glucose-phosphate broth or Clark's medium, or the inoculations were used after taking 1 ml of the culture fluid. The inoculations were incubated at 37 ° C for 48 hours. 5-10 drops of Clark's reagent were added to 5 ml of culture fluid. A change in the color of the culture liquid (after 1 min) to red indicated the fermentation of carbohydrates to a pH below 5.0. E. coli intensively ferments carbohydrates (reaction with methyl red is positive).
Determination of fermentation of sorbitol, glucose and lactose. The culture was inoculated into Giss media with sorbitol or glucose, or lactose. The inoculations were incubated at 37 ° C for 24 h, and on Giss's medium with lactose at 44 ° C for 24 h. E. coli ferments glucose, lactose and sorbitol.
In cultures typical of E. coli in all the studied traits, but not fermenting sorbitol, the possibility of cellobiose fermentation on a medium at 37 ° C for 24 hours was studied. E. coli does not ferment cellobiose, the color of the medium does not change.
Determination of the formation of hydrogen sulfide. The formation of hydrogen sulfide was taken into account in inoculations on Kligler's medium after incubation at 37 ° C for 24 hours. Blackening in the column of the medium indicates the formation of hydrogen sulfide. E. coli does not form hydrogen sulfide [23].
Microbiological study of coagulase-positive staphylococci
From the delivered material, smears were prepared and stained according to Gram. In smears, large gram-positive cocci were found, located in clusters in the form of bunches. Inoculations from pathological material or test food products were made in a liquid selective nutrient medium (salt broth). The inoculated tubes were incubated at 37 ° C for 24-48 h. The presumptive presence of coagulase-positive staphylococci in the salt broth was determined by the turbidity of the medium [24].
To obtain isolated colonies, cultures were subcultured with a sterile loop from each inoculation onto the surface of a Petri plates with one of the dense selective diagnostic media: milk-salt agar, egg-yolk-salt agar, blood agar.
After 24 hours of incubation of Petri plates, the presence of colonies typical and atypical for coagulase-positive staphylococci were noted on the bottom of the plates [25].
On Baird-Parker agar, after incubation for 24 hours, coagulase-positive staphylococci formed typical colonies of black or gray, shiny, convex, surrounded by a transparent zone. After incubation for 24 hours, an opalescent ring may appear in the clear zone directly near the colony, surrounding the colony. Then, after 48 hours of incubation, the diameter of the colonies ranged from 1.0-1.5 mm to 1.5-2.5 mm.
Colonies of coagulase-positive staphylococci on milk-salt agar are round, slightly rising above the surface of the agar, with smooth edges 2.0-2.5 mm in diameter, colored yellow, golden, lemon yellow, cream, fawn or white.
Colonies of coagulase-positive staphylococci are surrounded by a zone of lecithinase activity on YSA [26].
Determination of the pathogenicity of staphylococci
Plasma coagulation reaction. Observing the rules of asepsis, pre-prepared rabbit plasma in a volume of 1 ml was added to sterile tubes of a suitable size. Then one loop of an 18-24 hour agar culture was entered into the test tube. Plasma control was set simultaneously without adding culture. The tubes were placed in a thermostat at 37 ° C.
By overturning the test tube, plasma was examined for clotting after 4-6 hours of incubation [27].
A coagulase test was considered positive if the culture showed at least 3+ - an assessment of the coagulase response noted in Figure 1. Response to 1+ or 2+ was assessed as intermediate [28]. The control tube should show no signs of clotting (Figure 1).
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Figure 1 - Interpretation of coagulase test results

Test for DNase activity. The test material was inoculated with a broadband streak (2 cm long) on the surface of the plate. 4-5 different samples were applied to the same dish. Incubated at 37 ͦС. Having obtained colonies, one drop of 1N hydrochloric acid or a few drops of 0.1% toluidine blue solution was added. 
In the presence of dilute hydrochloric acid, a cloudy precipitate was formed in the culture medium as a result of reaction with DNA. Colonies of microorganisms producing deoxyribonuclease were surrounded by a transparent zone containing fractions of soluble nucleotides of degraded DNA that were not precipitated by hydrochloric acid. Toluidine blue formed colored complexes with polymerized DNA. DNase-positive test: hydrochloric acid - clear area surrounding the inoculum, with the rest of the plate remaining opaque (after 5 min). Toluidine Blue - A pink halo appears around the inoculum, the rest of the plate remains blue. DNase-negative test: hydrochloric acid - there was no clear area around the inoculum. Toluidine blue - no pink halo around the inoculum [29]. 
Species identification of staphylococcal strains using STAPHYtest 24
From a pure 24 hour culture on blood agar, a suspension in physiological saline was prepared. The suspension was thoroughly homogenized. The turbidity of the suspension corresponded to grade 2 on the McFarland turbidity scale. In parallel, the culture suspension was inoculated on blood agar to check the purity of the culture, its growth properties, or to perform additional tests.
The bacterial suspension was thoroughly shaken. 100 μl of suspension was inoculated into all wells of the corresponding three-row strip. After inoculation into wells H, G, F (tests of urease, arginine, ornithine) of the 1st row, 2 drops of sterile paraffin oil were added.
Then the inoculated plate and the control plate were incubated at 37 ° C for 20-24 hours.
After incubation, the purity of the culture was checked on a Petri plate with a control inoculation, resistance with novobiocin was assessed, and the results were recorded in a blank. The reaction of biochemical tests was taken into account and entered into the form. Identification was carried out by visual reading of the test systems according to the table "Reaction interpretation" [30].
2.2.3 Biological methods
In vivo experiments, white outbred mice weighing 19-22 g were used as model animals. The animals were kept under standard conditions, in accordance with the requirements of the guidelines for the maintenance and use of laboratory animals with free access to water and food.
Preparation of bacterial suspensions for infection. Salmonella cultures were grown on solid nutrient medium MPA at 370C for 18 hours. Single colonies were suspended in saline to a turbidity of 1 according to McFarland standard, which corresponds to 3x108 colony forming units (CFU) per ml. The bacterial culture was injected subcutaneously in laboratory animals in a volume of 0.1-0.3 ml. 
Determination of the virulence of strains for mice. The virulence of the isolated cultures was studied by determining the LD50 of Salmonella isolates for test objects: white mice. For this, the daily agar culture of the test isolate was washed off with a sterile saline solution, the suspension was transferred into a sterile test tube and the concentration was adjusted to 500 million microbial cells, using the optical standard of turbidity of enterobacteria. Then, seven tenfold dilutions were prepared from this suspension. To clarify the initial concentration from the last three dilutions, 0.1 cm3 of the culture suspension was inoculated, evenly spreading it onto Petri plates with MPA (two for each dilution), which were then incubated at 37 ° C for 18-20 hours and the number of colonies was counted. The average number of microbial cells in the indicated volume in each dilution was deduced, after which the average number of microbial cells in 1 cm3 of the initial suspension was recalculated. White mice weighing 16-18 g were infected with 0.2 and 0.5 cm3 of 4-5 animals (mice) with each salmonella dilution: subcutaneously. The observation was carried out within 12-14 days from the moment of infection, the diagnosis in case of death was confirmed by bacteriological studies [31]. The calculation of LD50 was carried out according to the Kerber formula (1) modified by Ashmarin-Vorobiev:
lg LD50 = lg DN – S (ΣLi – 0,5),                                                                 (1)
where DN is the maximum dose of infection, S is the logarithm of the ratio of each subsequent dose to the previous one, Li is the ratio of the number of dead animals to their total number in the group, ΣLi is the sum of Li values found for all doses [32].
2.2.4 Molecular genetic identification of microorganism strains by 16S rRNA gene sequencing according to Senger
Isolation of DNA. Genomic DNA was isolated from daily cultures of bacteria using the GeneJet Genomic DNA Purification Kit according to the manufacturer's protocol (Thermo Fisher Scientific Baltics, Vilinus, Lithuania). 
The DNA concentration in the samples was determined on a Qubit® 2.0 fluorometer using the QubitTM dsDNA HS Assay Kit (Life Technologies, Oregon, USA).
The 16S rRNA gene region obtained using universal primers was used as a genetic marker: 8F (5'-AGAGTTTGATCCTGGCTCAG-3 ') [33] and 806R (5'-GGACTACCAGGGTATCTAAT-3') [34].
Sequencing of staphylococcal strains
The reaction mixture was prepared in an amount of 25 μl: 12.5 μl Q5® Hot Start High-Fidelity 2X Master Mix (New England Biolabs Ins., USA); a pair of universal primers, 1.2 µl at 10 µM concentration; DNA matrix and water. 
The amplification mode consisted of the following cycles: 95 ° C for 5 minutes, then: 95 ° C - 30 seconds, 55 ° C - 40 seconds, 72 ° C - 50 sec - 30 cycles; elongation at 72 ° C for 10 minutes.
The PCR product was purified using the CleanSweep ™ PCR Purification reagent (Life Technologies, Carlsbad, CA).
Sequencing of 16S rRNA gene fragments of bacteria was carried out using the Big Dye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems, USA) according to the manufacturer's protocol (BigDye® Terminator v3.1 Cycle Sequencing Kit Protocol Applied Biosystems, USA), followed by separation of the fragments into Automatic Genetic Analyzer 3500 DNA Genetic Analyzer (Applide Biosystems, Hitachi, Tokyo Japan).
Sequencing of Salmonella and Escherichia strains
Preparation of the reaction mixture. The reaction mixture (25 μL) contained: 12.5 μL Maxima Hot Start Green PCR Master Mix (2X), 1 μM each of the primers, 0.5 micrograms of DNA and water up to 25 μL. 
Amplification was carried out in a Mastercycler proS thermal cycler (Eppendorf) according to the following regime: 95 ° C for 7 minutes, then 30 cycles consisting of: 95 ° C - 30 seconds, 55 ° C - 40 seconds, 72 ° C - 1 min. The final elongation was carried out at 72 ° C for 10 minutes. 
Visualization of the PCR product was performed in a 1.5% agarose gel in a UV transilluminator, as well as on an Agilent 2100 bioanalyzer (Waldbronn, Germany) using an Agilent DNA 1000 Kit (Agilent Technologies, Waldbronn, Germany). The PCR product was purified using an ExoSAP-IT ™ purification reagent (ThermoFisher Scientific, USA).
Sequencing of 16S rRNA gene fragments of bacteria was carried out using the Big Dye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems, USA) according to the manufacturer's protocol (BigDye® Terminator v3.1 Cycle Sequencing Kit Protocol Applied Biosystems, USA). 
Sequencing products were purified using the BigDye® XTerminator ™ Purification Kit according to the manufacturer's protocol.    
Capillary phoresis was performed on an ABI 3500 DNA Analyzer (Applied Biosystems, USA).
Interpretation of the received data. The sequencing results were processed using the SeqA software (Applied Biosystems). The search for homologous nucleotide sequences of 16S rRNA genes was carried out using the BLAST program (Basic Local Alignment Search Tool) in the International Gene Bank database of the US National Center for Biotechnology Information [35, 36]. Phylogenetic analysis was performed using the MEGA 6 software [37]. Alignment of nucleotide sequences was performed using the ClustalW algorithm. Identification of phylogenetic neighbors was carried out using the BLASTN Neiighbor-Joining (NJ) method [38].
2.2.5 Determination of the phenotypic resistance of microorganisms to antibacterial drugs
Diffusion methods (DDM, E-test) were used to determine sensitivity to antibiotics.
Preparation of inoculum from agar culture. To prepare the inoculum, we used a pure daily culture of microorganisms grown on solid nutrient media. A small amount of material from the tops of the colonies was transferred with a loop into a tube with sterile saline solution, the density of the inoculum was obtained to exactly 0.5 according to the McFarland standard. The inoculum was used within 15 minutes after preparation.
Disk diffusion method (DDM) and E-test. Dense culture medium was prepared in accordance with the manufacturer's instructions. The thickness of the agar layer in the plate is 4.0 ± 0.5 mm. After filling, the plates were left at room temperature to solidify. When freshly prepared plates or plates were used after storage in a refrigerator, they were dried before inoculation; for this, they were incubated at 35 ° C with the lid ajar for 10-20 min. Before inoculation, the absence of liquid condensation on the inner surface of the plates was checked.
Preparation of bacterial suspension and inoculation. In determining the sensitivity, a standard inoculum corresponding to a density of 0.5 McFarland's standard and containing about 1.5 x 10 CFU / ml was used. 
The inoculum was used within 15 minutes after preparation. One of the methods was used to inoculate the prepared agar plates:
А) Use sterile cotton swabs. The swab was immersed in a standard suspension of the microorganism, then the excess inoculum was removed by squeezing the swab against the walls of the tube. Inoculation was performed with streak movements in three directions, turning the Petri plate 60 °.
Б) The inoculum was applied with a pipette to the surface of a Petri plate with a nutrient medium in a volume of 1–2 ml, evenly distributed over the surface by shaking, and then the excess inoculum was removed with a pipette. The slightly opened plates were dried at room temperature for 10-15 minutes. 
Application of disks and E-tests. Discs with ABP or E-tests were applied to the surface of the nutrient medium no later than 15 min after inoculation. The application was carried out using sterile forceps. The distance from the disc to the edge of the plate and between the discs is 15-20 mm. Thus, no more than 6 disks with ABP were placed on one plate 100 mm in diameter. The discs should be in even contact with the agar surface, for which they were gently pressed with tweezers. Test strips were placed 2-4 per plate, depending on the diameter.
Immediately after the application of the discs / E-tests, the Petri plates were placed upside down in a thermostat and incubated at 35 ° C for 18-24 hours. 
Accounting for results
After the end of incubation, the plates were placed upside down on a dark matte surface so that the light fell on them at an angle of 45 °. The diameter of the growth inhibition zones was measured with an accuracy of 1 mm, using a caliper or a ruler.
When measuring growth inhibition zones, we focused on the zone of complete suppression of visible growth [39].
The E-test minimum inhibitory concentration was obtained at the intersection of the elliptical inhibition zone with the test strip.
Interpretation was performed in accordance with the recommendations of the European Committee on Antimicrobial Susceptibility Testing (EUCAST) version 9.0 [40], Clinical and Laboratory Standards Institute (CLSI) 29th edition [41], MUK 4.2.1890-04 MI. Determination of the sensitivity of microorganisms to antibacterial drugs [39], as well as according to the criteria for interpreting the results of the "Set of discs for determining the sensitivity to antimicrobial drugs No. 1" [42].
2.2.6 Determination of genotypic resistance of microorganisms to antibacterial drugs
Isolation of DNA. DNA material for molecular research was obtained by bacterial lysis according to the recommendations of the Community Reference Laboratory for Antimicrobial Resistance with minor modifications. In a test tube of the Epindorf type, 400 μl of water without DNase was taken, then several colonies from a solid Mueller-Hinton medium (Thermo Fisher, UK) or MPA were captured with a single loop and dissolved in a test tube. The mixture was boiled for 10 minutes at a temperature of 1000C on a thermostated orbital shaker (Biosan, Latvia). Then they were rapidly cooled by transferring the tubes to ice. Then the tubes were centrifuged for 10 minutes at 10,000 rpm. The supernatant was taken in a volume of 100-150 μl into a new tube.
Amplification
The total volume of the reaction mixture is 25 μl, the volume of DNA sample is 1 μl.
А) Preparation of tubes for PCR: Prepare the required number of tubes with PCR mixture for amplification of DNA of the test and control samples.
Б) Amplification: 1 μL of DNA of the test samples or controls of the extraction stage was added to the tubes prepared for PCR.
Control amplification reactions: Negative control - instead of a DNA sample, 1 μl of DNA buffer was added. Positive control - positive strains with genes.
A program was run on the amplifier with a predetermined temperature and time. The PCR protocols were in accordance with the recommendations of the authors who proposed the primers used (Appendix A, B). The reaction temperature consisted of denaturation at 94 ° C for 30 sec, annealing temperature 55-57 ° C, depending on the specific primer. The elongation was carried out at 72 ° C for 60 seconds.
The amplification time was approximately 1 hour 45 minutes.
Detection of amplification products by electrophoresis in agarose gel
А) Preparation of working solutions and agarose gel. 16 ml of Tris-acetate buffer (TAE) was poured into a graduated cylinder and made up to 800 ml with distilled water, closed and mixed. Agarose for electrophoresis in an amount of 1.2 g was poured into a glass flask made of heat-resistant glass for 250 ml. Filled in 80 ml of working buffer, stirred by rotating the flask and melted in a microwave oven with a power of 800 W for 1-1.5 min to boiling. The agarose was cooled to 65-700C. The dye ethidium bromide was added in an amount of 9.5 μl and mixed. A comb was installed and the gel was poured into the chamber form. After complete solidification of the gel (30 min at room temperature), the comb was carefully removed from it. The substrate with the prepared gel was placed in the chamber, the wells were placed closer to the negative electrode. The prepared buffer was poured into the chamber so that it covered the gel 5 mm from above.
Б) Operating procedure. The amplification product was introduced into the wells of the gel in 10 μl, and also in the first and last wells, a DNA molecular weight marker was added in an amount of 4.5 μl. We connected the camera to a current source, observing the polarity and turned on the source. Voltage 105 V, electrophoresis time - 50 minutes. At the end of the electrophoresis time, the current source was turned off, and the gel was transferred to a transilluminator. Received an image of the gel on a computer using a video system, noting the order of application.
2.2.7 Statistical data processing
Statistical analysis of the data was performed using Microsoft Excel 2010. Calculation of the mean square deviation (standard deviation) was calculated using the online calculator allcalc.ru. 






















3 Research results
3.1 Isolation and identification of isolates of microorganisms 
During the period of research work was selected 2010 (RIAB) and 5312 (NCE) samples of biological material from animals and birds, animal products (raw materials and finished products) in retail outlets (markets, supermarkets, grocery stores), meat processing enterprises (slaughterhouses), livestock enterprises (farms, LLP) Kostanay and North Kazakhstan regions. A study of the prevalence of the studied microorganisms was carried out by survey of the area: Altynsarin, Auliekol, Karabalyk, Kostanay region, Sarykol, Taranovsky, Fedorovsky, Mendygarinsky, Kamysty, Denisovsky, Dzhangeldinsky, Akkayin, Magzhan Zhumabayev, Timirjazevskaja, Gabit Musrepov, Mamlyut, Yesil, Kyzylzhar, Aiyrtau and the cities of Kostanay, Petropavlovsk, Arkalyk, Rudny. 
The data obtained were summarized in groups. Thus, from the processed data, 3 groups of research results were formed: the first group - pathological material from animals and birds, the second - animal products, and the third - cases of food poisoning in humans (Table 2).

Table 2 - Species spectrum of microorganisms isolated from various sources
	Strain name
	Pathological material from animals, birds
	Animal products
	Human food poisoning
	Total 

	
	
	
	
	

	S.enteritidis
	18
	37
	17
	72

	S.typhimurium
	28
	2
	1
	31

	S.dublin
	6
	
	
	6

	S.cholerae suis
	5
	
	
	5

	S.abortus equi
	5
	
	
	5

	S.IIIc4p
	
	
	1
	1

	S.paratyphi C
	4
	3
	
	7

	S.tshiongwe
	
	
	1
	1

	S.blegdam
	
	2
	2
	4

	S.derby
	3
	
	
	3

	S.tenessee
	
	1
	
	1

	S.moscow
	
	1
	
	1

	St.aureus
	43
	63
	25
	131

	E.coli
	20
	5
	2
	27

	Total
	132
	114
	49
	295



From the data presented in Table 2, it can be seen that the largest number of isolated strains belongs to S. aureus - 131 (44.4%), S. enteritidis - 72 (24.4%), S. typhimurium - 31 (10.5%) , E. coli - 27 (9.1%), S. paratyphi C - 7 (2.4%), S. dublin - 6 (2%), S. cholerae suis - 5 (1.7%), S .abortus equi - 5 (1.7%), S.blegdam - 4 (1.4%), S.derby - 3 (1%), S.tenessee, S.moscow, S. tshiongwe, S.IIIc4p by 1 isolate (0.3%).
3.1.1 Characterization of Salmonella isolates
The morphological, tinctorial and cultural properties of the isolated Salmonella isolates were characteristic of their family, genus and serovariant. 
Total for the period 2018-2020 137 Salmonella isolates were isolated and identified (Table 3).

Table 3 - The number of isolated Salmonella isolates by year
	Serotypes
	Year and number of isolated isolates

	
	2018
	2019
	2020
	Total
	mean ± SD
	%

	S.enteritidis
	23
	31
	18
	72
	24±6,56
	52,55

	S.typhymurium
	18
	2
	11
	31
	10,33±8,02
	22,63

	S.dublin
	2
	
	4
	6
	2±2,00
	4,38

	S.cholerae suis
	5
	
	
	5
	1,66±2,89
	3,65

	S.abortus equi
	5
	
	
	5
	1,66±2,89
	3,65

	S.IIIc4p
	
	1
	
	1
	0,33±0,58
	0,73

	S.paratyphi C
	
	4
	3
	7
	2,33±2,08
	5,11

	S.tshiongwe
	
	1
	
	1
	0,33±0,58
	0,73

	S.blegdam
	
	2
	2
	4
	1,33±1,15
	2,92

	S.derby
	
	1
	2
	3
	1± 1,00
	2,19

	S.tenessee
	
	1
	
	1
	0,33±0,58
	0,73

	S.moscow
	
	1
	
	1
	0,33±0,58
	0,73

	Total
	53
	44
	40
	137
	
	100



Analysis of the distribution of Salmonella within the species showed that the predominant number of Salmonella belonged to the Enterica subspecies, serogroup D, and the Enteritidis serotype - 52.55%. Also 22.63% of isolates belonged to subspecies Enterica, serogroup A, serotype Typhymurium. Other serotypes were isolated much less frequently and are represented by the following serotypes: S. paratyphi C - 5.11%, S. dublin - 4.38%, S. cholerae suis - 3.65%, S. abortus equi - 3.65%, S .blegdam - 2.92%, S.derby - 2.19%. Serotypes S. tenessee, S. moscow, and S. IIIc4p accounted for less than 1% of the isolated isolates (0.73%).
All 137 Salmonella isolates, when Gram stained, were straight gram-negative rods with rounded ends.
On MPA, the growth of cultures was accompanied by the formation of transparent colonies with a bluish tinge of a rounded shape with a diameter of 2 to 6 mm. On Endo agar in the form of pale pink colonies with a diameter of 1 to 7 mm, on bismuth sulfite agar and SS agar - black colonies with a metal rim, on XLD - transparent colonies with a black center (Figure 2). The strain Salmonella Typhimurium TA 98 (B RKM-0162) was used as a reference.
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Figure 2 - The nature of the growth of Salmonella on various media

Biochemical identification of microorganisms on Giss media showed that the isolated cultures fermented with the formation of acid and gas glucose, mannitol, maltose, dulcite, sorbitol, arabinose, rhamnose, xylose and did not ferment lactose and sucrose.
All isolated strains showed growth on Simmons medium. During growth, all cultures showed the release of hydrogen sulfide, the reduction of nitrates to nitrites, the absence of indole formation and the ability to hydrolyze gelatin. All isolated Salmonella cultures, when studied in RA, were agglutinated with polyvalent ABCDE sera, and, depending on the serovar, with monoreceptor antigenic Salmonella sera.
Determination of the virulence of Salmonella isolates
Studies in white mice have identified the most virulent strains of Salmonella.
The determination of LD50 for white mice was carried out to isolates of S. enteritidis, excluding from the study those isolates that, during the initial studies of their properties, did not show virulence in a bioassay on 2 white mice weighing 16-18 g with subcutaneous infection at a dose of 250 thousand microbial cells.
The LD50 was determined by intramuscular administration of microbial cells to five mice at a multiple dilution of each infectious dose from 103 to 107 .
Conditions and results of studies to determine the virulence of isolated Salmonella for white mice with the calculation of the LD50 index according to the Kerber formula.
The average LD50 for white mice was 5.5 thousand microbial cells in S. typhimurium and 14.125 thousand microbial cells in S. enteritidis.
3.1.2 Characteristics of Escherichia isolates
The isolated strains of E. coli had tinctorial, morphological properties characteristic of this species. E. coli is a rod 0.5-0.7 microns wide, 2-4 microns long, gram-negative. Escherichia coli ATCC 25922 (B RKM-0447) and Escherichia coli (BPKM-0053) strains were used as a reference.
When cultured in MPB, they cause intense turbidity and sediment at the bottom of the tube. On MPA, after 18-24 hours, it forms round, pale gray colonies with a moist shiny surface. On Endo medium, flat, juicy, crimson-red colonies with a metallic sheen, smooth edges and a smooth surface are formed, on TBX medium - round green colonies, on Levin's medium - dark blue with or without a green metallic sheen, colonies (Figure 3). 
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Figure 3 - Growth of E. coli on Endo and TBX medium

The results of the study of biochemical properties: the isolated strains form indole, do not form acetoin (negative Voges-Proskauer reaction), do not utilize citrate, and intensively ferment carbohydrates (positive reaction with methyl red).
They do not liquefy gelatin, do not emit hydrogen sulfide. Decompose lactose with the formation of acid and gas, ferment glucose, mannitol, dulcite, sucrose, arabinose.
3.1.3 Characterization of staphylococcal isolates
Staphylococcus aureus morphological and tinctorial properties are gram-positive, spherical cells with a diameter of 0.5-1.5 microns, arranged in the form of clusters. Staphylococcus aureus (B RKM-0056) was used as a reference.
Cultural properties. Colonies of S. aureus grow on yolk-salt agar in the form of flat discs, 2-4 mm in diameter, white, yellow, lemon, cream, golden in color, with smooth edges; around the colonies - an iridescent ring and a zone of turbidity of the medium (Figure 4).
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Figure 4 - Growth of S. aureus colonies on yolk-salt agar
Colonies of S. aureus grow on milk-salt agar as opaque, slightly convex, round colonies, d-2-4 mm, with white to orange pigment.
Identification of isolated strains of staphylococci by biochemical properties. When S. aureus was inoculated on blood agar, hemolysis zones were formed (Figure 5).

[image: C:\Users\1AA3~1\AppData\Local\Temp\Rar$DI00.544\IMG-20191014-WA0027.jpg]

Figure 5 - Zones of hemolysis formed by S. aureus on blood agar

The isolated S. aureus strains conformed to the main biochemical properties: a positive test for free coagulase, mannitol fermentation (Figure 6). 
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Figure 6 - Tests for determining the biochemical properties of S. aureus

Determination of the enzymatic activity of microorganisms of the genus Staphylococcus aureus was confirmed by the STAPHYtest-24 test kit according to the instructions (Figure 7). Identification was carried out using a code book.
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Figure 7 - Study of biochemical properties with the STAFtest 24 test kit
3.2 Molecular genetic identification of strains according to Sanger
Fragments of the 16S rRNA gene, about 700 bp in size, were amplified by PCR (Figure 8).
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	Note: 1 - 46 sample samples; M - O'GeneRuler 1 kb DNA Ladder length marker



Figure 8 - PCR - product obtained with universal primers to the 16S rRNA region of the gene

Amplification products according to the readings of the Agilent 2100 bioanalyzer are shown in Figure 9.
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Figure 9 - PCR - the product obtained with universal primers to the 16S rRNA gene region on the Agilent 2100 bioanalyzer

An electrophoretogram of nucleotide sequences according to the data of the ABI 3500 genetic analyzer is shown in Figure 10.
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Figure 10 - Electrophoregram of nucleotide sequences according to the ABI 3500 genetic analyzer

Analysis of nucleotide sequences. The nucleotide sequences of the 16S rRNA gene of the identified strains were analyzed and combined into a common sequence in the SeqaA software (Appllied Biosystems) (Figure 11). After that, the terminal fragments (nucleotide sequences of primers, fragments with a low quality index) were removed, which allowed us to obtain a nucleotide sequence with a length of about 600 bp, which were identified in GeneBank using the BLAST algorithm.
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Figure 11 - Data processing in the SeqA program

The results of phylogenetic analysis of the 16S rRNA gene sequences in the strains under study are presented in the form of phylogenetic trees constructed in the MEGA6 program using the Neiighbor-Joining cluster method for calculating genetic distances (Appendix C, D). 

3.3 The results of determining the antibiotic susceptibility of strains of enteropathogenic bacteria
The sensitivity of 293 strains of Salmonella spp. (137), S. aureus (131), and E. coli (27) to antibacterial drugs of the following pharmacological groups was studied: beta-lactams (penicillins: ampicillin, amoxicillin, and benzylpenicillin; cephalosporins: cefoperazone, cefoxitin, cefpodoxime), aminoglycosides (streptomycin, kanamycin, neomycin, gentamicin), amphenicols (levomycetin), tetracyclines (tetracycline, doxycycline), quinolones and fluoroquinolones (nalidixic acid, ciprofloxacin, enrofloxacin, norfloxacin, ofloxacin), sulfonamides (sulfamethoxazole with trimethoprim), nitrofurans (furadonin, furazolidone), polymyxins (colistin), macrolides (erythromycin, tylosin). Antibiotic sensitivity testing was performed using the disco-diffuse method (figure 12).
Interpretation of the obtained data was carried out according to the instructions for the "Set of discs for determining the sensitivity to antimicrobial drugs - 1" [42], in accordance with the current recommendations of the European Committee on Antimicrobial Susceptibility Testing (EUCAST) [40] and the CLSI standard [41] (in the absence of clinical control points), as well as in accordance with Guideline 4.2.1890 "Determination of the sensitivity of microorganisms to antibacterial drugs" [39].
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Figure 12 - Determination of antibiotic susceptibility by the disk-diffuse method

According to the results of sensitivity testing, 110 studied Salmonella strains were resistant to at least one antibacterial drug, which amounted to 80.3% and 27 strains (19.7%) had sensitivity (Figure 13). 



Figure 13 - Ratio of susceptible strains to mono- and multi-resistant strains
Figure 13 shows that a larger percentage of isolated strains were multi-resistant strains (86.6%). For multidrug-resistant strains, strains resistant to two or more groups of antibacterial drugs were taken, among them a group of extremely resistant ones was identified, i.e. with resistance to 6 or more pharmacological groups of drugs. As a result, 11.7% of the strains were mono-resistant strains, 68.6% were multi-resistant and 8.7% were extremely resistant strains. 



Figure 14 - The ratio of the number of resistant Salmonella strains to the different number of groups of antibacterial drugs (1-9)

Based on Figure 14, it can be seen that the most frequently isolated strains were resistant to 4 groups of antibacterial drugs.
At the same time, 1 S. tennesse strain was isolated, which is resistant to 8 groups of antibacterial drugs at once. This strain was isolated from chicken dumplings. Also isolated strain Salmonella Paratyphi C, which is resistant to 7 groups of antibiotics (7/9). The strain is isolated from minced chicken. Also, 10 strains were resistant to 6 groups of antibiotics (6/9). 
All isolated Salmonella strains with resistance were resistant to antibiotics of the nitrofuran groups. In the second most common place is the group of tetracyclines, then fluoroquinolones, beta-lactams, quinolones. The smallest number of resistant strains was found to the groups of aminoglycosides, sulfonamides, and amphenicols (Figure 15). 



Figure 15 - The ratio of resistant and susceptible Salmonella strains (%)

As a result of the conducted studies, out of 137 isolated Salmonella isolates, 82 (59.9%) were resistant to drugs of the tetracyclines group, 81 (59.1%) to the nitrofuran group, 59 (43.1%) to fluoroquinolones, 58 (42.3% ) to quinolones, 57 (41.6%) to beta-lactams, 24 (17.5%) to aminoglycosides, 10 (7.3%) to sulfonamides and the least amount were resistant to amphenicols and polymyxins - 6 strains (4, 4%). At the same time, Salmonella strains were most sensitive to drugs of the group of amphenicols (95.6%), polymyxins (95.6%) and sulfonamides 92.7%.
According to the results of testing the sensitivity of E. coli isolates, it was revealed that 22.2% of the investigated isolates were resistant to drugs of the beta-lactam group, 11.1% to drugs of the fluoroquinolone group, 11.1% to nitrofurans, and 7.4% to tetracyclines. It was also determined that 51.8% of the studied strains had sensitivity to the tested groups of antibacterial drugs. 
The results obtained showed that 50% of resistant strains were resistant to group 1 and 50% to group 2 of antibacterial drugs.
The following antibiotic disks were used for staphylococci: ampicillin, amoxicillin, benzylpenicillin, cefoperazone, cefoxitin, streptomycin, kanamycin, neomycin, gentamicin, levomycetin, tetracycline, doxycycline, enrofloxacin, ciprofloxacin, norfloxacin, ofloxacin, hemifloxacin, erythromycin, tylosin, sulfamethoxol with trimethoprim, furazolidone, furadonin. 
According to the results of sensitivity testing, all 131 studied staphylococcal strains were resistant to antibacterial drugs, of which 6.9% were resistant to one group of antibacterial drugs, 9.9% - to two groups of drugs, 20.6% - to three, 22.9% % to four, 19.8% to five, 6.9% to six, 5.3% to seven, and 7.6% to eight antibiotic groups (Figure 16). No susceptible S. aureus strains were identified during testing.
  


Figure 16 - The ratio of the number of resistant strains of staphylococci to a different number of groups of antibacterial drugs (1-8)

Figure 16 shows that most often S. aureus isolates were resistant to four and three groups of antibacterial drugs.
Also, 10 isolates were isolated with extreme resistance to all studied groups of antibacterial drugs (8/8). These strains were isolated from mastitis milk samples. Seven S. aureus strains isolated from mastitis milk, chicken thigh and pathological material from cattle were resistant to 7 out of 8 studied groups of antibiotics. And also 9 S.aureus isolates resistant to 6 groups of antibacterial drugs. 
According to the results of testing to determine the sensitivity to antibacterial drugs, it was revealed that 94.7% of the studied strains were resistant to the beta-lactam group, while only 5.3% of the strains were sensitive. The smallest number of resistant strains was found to the sulfonamide group - 14.5%, while 85.5% showed sensitivity to this group of antibiotics (Figure 17).



Figure 17 - The ratio of resistant and susceptible strains of S. aureus (%)
3.4 Genetic profile of antibiotic-resistant strains of enteropathogenic bacteria
Identification of genes encoding antibiotic resistance
The presence of genes for resistance to the main groups of antibiotics was determined by PCR (Figure 18). 
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Figure 18 - Statement of the polymerase chain reaction

The selected oligonucleotide primers by classes of antibiotics to determine the resistance profiles of gram-positive bacteria used in the project are indicated in Appendix A.
To determine the resistance profiles of gram-negative bacteria, primers were used, which were selected taking into account the use of classes of antibiotics and antimicrobial drugs in veterinary practice (Appendix B).
As a result of the studies, 110 DNA samples of Salmonella spp. (showing phenotypic resistance to antibacterial drugs) were tested by PCR for the presence of genes encoding resistance. The results are shown in Table 4.

Table 4 - Salmonella resistance genes
	Antibiotic group
	Genes encoding resistance

	Beta-lactams
	TEM
	SHV
	OXAI
	OXAIII
	ctxM
	ctxM2
	cmy
	PER
	PER2
	PSE
	OXA5

	
	8
	1
	-
	-
	2
	-
	-
	-
	-
	-
	-

	Aminoglycosides
	rmtB
	armA
	aacA4
	aac(3)II
	aphA1
	aadB
	aadA
	strA
	strB
	
	

	
	-
	-
	1
	-
	2
	1
	5
	1
	2
	
	

	Tetracyclines
	tetA 
	tetB 
	
	
	
	
	
	
	
	
	

	
	13
	8
	
	
	
	
	
	
	
	
	

	Sulfonamides
	SUL1
	SUL2
	SUL3
	dfr1 
	dfr5
	dfrA7
	
	
	
	
	

	
	1
	2
	5
	2
	-
	-
	
	
	
	
	

	Amphenicols
	cmlA 
	catII
	
	
	
	
	
	
	
	
	

	
	3
	3
	
	
	
	
	
	
	
	
	

	Polymyxins
	Mcr1
	Mcr2
	
	
	
	
	
	
	
	
	

	
	-
	-
	
	
	
	
	
	
	
	
	

	Quinolones
	qnrA 
	qnrB 
	qnrS
	qepA
	
	
	
	
	
	
	

	
	3
	2
	-
	-
	
	
	
	
	
	
	

	Integrons
	teg1 
	teg2 
	
	
	
	
	
	
	
	
	

	
	7
	1
	
	
	
	
	
	
	
	
	



Based on the data presented in Table 4, it can be seen that resistance genes were identified for the seven studied groups of antibiotics. The most frequently identified genes encoding resistance to tetracyclines (genes tetA - 13 probes, tetB - 8 probes) and beta-lactams (TEM - 8 probes). No genes for resistance to the polymyxin group were identified.   
Also found genes encoding integrons (teg1 - 7 probes, teg2 - 1 probe), responsible for horizontal gene transfer between different types of bacteria. 
The results of testing E. coli DNA samples revealed resistance genes to tetracyclines (tetA-1 sample, tetB-1 sample), beta-lactams (BlaTEM-3 samples), sulfonamides (SUL-1 sample), quinolones (qnrA-2 samples).
As a result of testing 131 samples of S. aureus DNA for the presence of resistance genes, the following data were obtained (table 5):

Table 5 - Staphylococcal resistance genes
	Antibiotic group
	Genes encoding resistance

	Beta-lactams
	blaZ
	mecA
	mecC
	
	
	
	

	
	51
	-
	-
	
	
	
	

	Macrolides
	ermC
	ermB
	ermA
	msrA
	msrAB
	msrC
	mphC

	
	16
	19
	-
	-
	-
	-
	-

	Aminoglycosides
	aac(6)-aph2
	aph(3)
	ant(6)
	
	
	
	

	
	4
	10
	-
	
	
	
	

	Tetracyclines
	tetK
	tetM
	tetL
	
	
	
	

	
	4
	2
	-
	
	
	
	

	Sulfonamides
	dfrG
	dfrK
	
	
	
	
	

	
	-
	-
	
	
	
	
	

	Amphenicols
	catA9
	fex
	cfr
	
	
	
	

	
	4
	-
	-
	
	
	
	



From the data presented in table 5, it can be seen that the predominant number of resistance genes was detected for the group of beta-lactams (BlaZ gene - 51 samples), as well as for the group of macrolides (ermB - 19, ermC -16). No genes resistant to sulfonamides were found.








4 Generalization and evaluation of research results
As a result of the research carried out, the planned tasks and activities were completed in full, according to the schedule under contract No. 112 dated March 05, 2018 (Appendix E). 
Selected 2010 (RIAB) and 5312 (NCE) samples of biological material from animals and birds, products of animal origin (raw materials and finished products) in retail outlets, livestock enterprises of Kostanay and North Kazakhstan regions. During the study of the prevalence of microorganisms, territories of 20 districts and 4 cities were covered.
A total of 295 isolates of enteropathogenic bacteria were isolated and identified. The largest number of isolated strains belongs to S. aureus - 131 (44.4%), S. enteritidis - 72 (24.4%), S. typhimurium 31 (10.5%), E. coli - 27 (9.1 %), S. paratyphi C - 7 (2.4%), S. dublin - 6 (2%), S. cholerae suis - 5 (1.7%), S. abortus equi - 5 (1.7% ), S.blegdam - 4 (1.4%), S.derby - 3 (1%), S.tenessee, S.moscow, S. tshiongwe, S.IIIc4p 1 isolate (0.3%).
Studies have shown that the investigated microorganisms were resistant to antibacterial drugs. It was also revealed that mainly multidrug resistance prevailed, i.e. to two or more antibiotics. It was found that 4.3% of isolates are resistant to eight antibiotic groups at once, 3.1% to seven groups, 7.4 to six groups, 15.3% to five groups, 23.5% to four groups, 20% to three groups, 13.7% to two, 12.5% to one group of antibiotics. 
Most often, Salmonella isolates were resistant to antibiotics of the tetracyclines group (59.9%), 59.1% to the nitrofuran group, 43.1% to fluoroquinolones, 42.3% to quinolones, 41.6% to beta-lactams, 17, 5% to aminoglycosides, 7.3% to sulfonamides, 4.4% to groups of amphenicols and polymyxins. While testing of E. coli strains showed that 22.2% of the strains were resistant to beta-lactams, 11.1% to fluoroquinolones and nitrofurans. For S. aureus strains, the highest level of resistance was to drugs of the beta-lactam group - 94.7%, lower to macrolides - 73.3%, fluoroquinolones - 62.6%, aminoglycosides - 59.5%, tetracyclines - 41.2 %, nitrofurans - 40.5%, amphenicol - 29.8%, sulfonamides - 14.5%. The high detection rate of antibacterial-resistant bacteria reflects the overuse and / or indiscriminate use of antibiotics for treatment. The findings are useful for reviewing the current antibiotic resistance situation and contribute to raising awareness at the local and national level. 
It should also be noted that the studied isolates of microorganisms had resistance to groups of antibiotics (cephalosporins, nitrofurans, tetracyclines), which are the drugs of choice in the treatment of enterobacterial infections, both in animals and humans.  
Based on the results of molecular genetic studies, 19 resistance genes have been found for Salmonella, potentially conferring resistance to six groups of antibacterial drugs. The group of antibiotics with the widest variety of resistance determinants was the aminoglycoside group (six genes). With regard to resistance to sulfonamides, we found the SUL1, SUL2, SUL3 genes, as well as the dfr1 gene responsible for resistance to trimethoprim. Genes encoding trimethoprim (dfr1) and aminoglycoside (aadA) resistance are commonly found in most integronic profiles. It has been reported [43] that identical gene cassettes such as dfr1 and aadA can be found in the same or different bacterial species, which means that integrons can exchange between species and between species and play an important role in the spread of antimicrobial resistance. among bacteria [44]. In terms of the number of DNA samples carrying the resistance gene, the group of tetracyclines prevailed, where the tetA and tetB genes were isolated from 13 and 8 isolates, respectively. The presence of genes blaTEM, SHV and ctxM, carrying resistance to beta-lactams, was found, which is similar to other reports [44, 45]. TEM-type genes (8 isolates) were more common among the studied strains, while the presence of SHV-type genes was 1 isolate. This is consistent with the literature data on the greater prevalence of these lactomases [46]. The main molecular genetic mechanism of the formation and spread of resistance to beta-lactam antibiotics in strains of the Enterobacteriaceae family is the presence of BLA-type genes [47]. Also, the genes cmlA and catII were found, encoding resistance to the amphenicol group. Genes associated with resistance to polymexins were not found in our study (Table 4). In addition to resistance genes, class 1 and class 2 integrons were found that can lead to the mobilization and spread of drug resistance phenotypes to drugs of non-beta-lactam classes. Similar data were obtained by Pryamchuk SD where integrons carried gene cassettes of resistance to aminoglycosides, chloramphenicol, erythromycin, sulfonamides, and streptomycin [47].
For E. coli, 5 resistance genes were found that encode resistance to antibiotics of the group of beta-lactams, tetracyclines, sulfonamides and quinolones. The low rate of isolation of E. coli strains may be due to the fact that, according to reports [92], enteropathogenic strains are more often found in healthy calves than in calves that have died from diarrhea. It was also suggested [92] that enteropathogenic strains of Escherichia may be heterogeneous and that only some isolates can cause disease in cattle.
Eight genes have been found among S. aureus strains that confer resistance to five groups of antibacterial drugs. The overwhelming majority of isolates had the blaZ gene, which is responsible for resistance to beta-lactams. This study did not detect the genes mecA and mecC encoding penicillin-binding protein among the studied staphylococcus strains, although 58 S. aureus isolates were resistant to cefoxitin, which is the standard for detecting phenotypic MRSA resistance [48]. Since 2001, the 30 µg cefoxitin disk test has been recommended to predict methicillin resistance, and cefoxitin-resistant S. aureus was found mecA-positive in human MRSA [49], which was approved in accordance with the CLSI guidelines. In this regard, it can be assumed that mecA and mecC-negative strains of staphylococci may be a risk factor for the transmission of MRSA to people who are in close contact with infected animals [50]. However, further research is needed to determine the mechanism of isolate resistance.
Also, the ermC and ermB genes associated with resistance to macrolides, the aac (6) -aph2 and aph (3) genes - resistance to aminoglycosides, the catA9 gene - to amphenicols, the tetK and tetM genes - to tetracyclines were also found. Genes responsible for resistance to sulfonamides were not identified in this study (Table 5). 
Thus, for most of the studied antibacterial drugs (β-lactams, macrolides and aminoglycosides), a significant relationship was established between the presence of genes encoding resistance and the results of the phenotypic method for determining sensitivity.
The absence of genetic resistance in the presence of obvious phenotypic resistance suggests the presence of an alternative pathway for acquiring resistance: the presence of additional genetic markers of resistance, possibly its coding by other chromosomal genes and plasmids [51, 52].
All of the above allows us to conclude that pathogens of enteropathogenic diseases circulate in the territory of the Northern region of Kazakhstan, which have not only phenotypic, but also genotypic resistance to antibacterial drugs. 
Further monitoring of resistance to antimicrobial drugs by phenotypic and genotypic methods will make it possible to predict the emergence of resistance to various groups of antimicrobial agents, as well as to assess the spread of resistant strains at the local and regional levels. The judicious use of antibiotics, including cephalosporins, nitrofurans and fluoroquinolones, in farm animals is critical to control the rapid spread of antimicrobial-resistant bacteria.
The results on antibiotic resistance of enteropathogenic bacteria obtained in the course of the project were formalized in the form of practical recommendations and given to business entities to improve treatment regimens and prevent diseases caused by pathogens of enteropathogenic infections. It will allow the development of rules for the regulation of antibiotic use in the country, as well as the development of effective measures aimed at reducing the spread of resistant bacteria through the food chain and the environment.  







CONCLUSION

The studies carried out and the results obtained allow us to draw the following conclusions:
- pathogens of enteropathogenic diseases (Salmonella spp., E. coli, S. aureus) circulating in the northern region of Kazakhstan, possessing not only phenotypic, but also genotypic resistance to antibacterial drugs;
- isolated and identified 295 strains of enteropathogenic bacteria of which S. aureus - 131 (44.4%), S. enteritidis - 72 (24.4%), S. typhimurium - 31 (10.5%), E. coli - 27 (9.1%), S. paratyphi C - 7 (2.4%), S. dublin - 6 (2%), S. cholerae suis - 5 (1.7%), S. abortus equi - 5 ( 1.7%), S.blegdam - 4 (1.4%), S.derby - 3 (1%), S.tenessee, S.moscow, S. tshiongwe, S.IIIc4p 1 isolate each (0.3 %); 
- antibiotic susceptibility studies showed that out of 137 isolated Salmonella isolates 82 (59.9%) were resistant to drugs of the tetracyclines group, 81 (59.1%) to the nitrofuran group, 59 (43.1%) to fluoroquinolones, 58 (42 , 3%) to quinolones, 57 (41.6%) to beta-lactams, 24 (17.5%) to aminoglycosides, 10 (7.3%) to sulfonamides and the least amount were resistant to amphenicols and polymyxins 6 strains ( 4.4%). At the same time, Salmonella strains were most sensitive to drugs of the group of amphenicols (95.6%), polymyxins (95.6%) and sulfonamides 92.7%;
- the sensitivity testing of E. coli isolates revealed that 22.2% of the investigated isolates were resistant to drugs of the beta-lactam group, 11.1% to drugs of the fluoroquinolone group, 11.1% to nitrofurans, and 7.4% to tetracyclines. It was also determined that 51.8% of the studied strains had sensitivity to the tested groups of antibacterial drugs;
- testing for the determination of sensitivity to antibacterial drugs of 131 S. aureus strains revealed that 94.7% of the studied strains were resistant to the beta-lactam group, while only 5.3% of the strains were sensitive. 73.3% were resistant to macrolides, 62.6% to fluoroquinolones, 59.5% to aminoglycosides, 41.2% to tetracyclines, 40.5% to nitrofurans, 29.8% to amphenicols. The smallest number of resistant strains was found to the sulfonamide group - 14.5%, while 85.5% showed sensitivity to this group of antibiotics;
- it was revealed that mainly multidrug resistance prevailed, i.e. to two or more antibiotics. It was also found that 23.5% of isolates are resistant to four groups of antibiotics at once, 20% to three groups, 15.3% to five groups, 13.7% to two, 12.5% to one group, 7.4 to six, 4.3% to eight, 3.1% to seven antibiotic groups;
- when studying the genetic profile of Salmonella DNA, 19 resistance genes were found, potentially giving resistance to six groups of antibacterial drugs: beta-lactams (TEM-8 probes, SHV-1, ctxM-2), aminoglycosides (aacA4-1 probe, aphA1-2, aadB-1, aadA-5, strA-1, strB-2), tetracyclines (tetA-13 samples, tetB-8), sulfonamides (SUL1-1 sample, SUL2-2, SUL3-5) and trimethoprims (dfr1-2 ), amphenicols (cmlA-3, catII-3), quinolones (qnrA-3, qnrB-2). Genes associated with resistance to polymexins were not found in our study. In addition to resistance genes, class 1 and class 2 integrons have been found.
- the results of testing E. coli DNA samples revealed resistance genes to tetracyclines (tetA-1 sample, tetB-1 sample), beta-lactams (BlaTEM – 3 samples), sulfonamides (SUL – 1 sample), quinolones (qnrA – 2 samples).
- as a result of testing 131 samples of S. aureus DNA for the presence of resistance genes, genes for the following groups of antibiotics were identified: beta-lactams (gene BlaZ - 51 samples), macrolides (ermB - 19, ermC -16), aminoglycosides (aac (6) - aph2 - 4 samples, aph (3) - 10), tetracyclines (tetK - 4, tetM - 2), amphenicols (catA9-4). No genes for resistance to the sulfonamide group were identified. 
Based on research results:
1) 6 publications were published, including 3 articles in journals recommended by the CCSES MES RK, 3 articles in peer-reviewed scientific journals indexed in the Scopus database (Appendix F);
2) 4 theses were reported and published in collections of materials of international scientific and practical conferences in Russia and Kazakhstan (Appendix F);
3) 2 patents for a utility model of NIIP RK were received (Appendix G), a patent search was carried out with a depth of 10 years (Appendix H);
4) the textbook "Diagnostics of pathogens of enteropathogenic zooanthroponous diseases" (Appendix J) was published;
5) a practical recommendation “Laboratory diagnostics and identification of causative agents of Escherichiosis, Salmonellosis and Staphylococcosis” was published (Appendix K);
6) the monograph "Antibiotic resistance of pathogens of enteropathogenic zooanthroponotic diseases of the northern region of Kazakhstan" was published (Appendix L);
7)  a methodological manual “Determination of the sensitivity of microorganisms to antibacterial drugs” was published in cooperation with Lithuanian scientists (Modestas Ruzauskas, PhD, professor, senior researcher at the Institute of Microbiology and Virology, Lithuanian University of Health Sciences; Rita Šiugždinienė, PhD, Ass.Professor, senior researcher at the Institute of Microbiology and Virology, Lithuanian University of Health Sciences) (Appendix M);
The results of antibiotic resistance of enteropathogenic bacteria obtained in the course of the project were formalized in the form of practical recommendations and given to business entities to improve treatment regimens and prevent diseases caused by pathogens of enteropathogenic infections (Appendix N).
Completed within the project:
- 3 diploma works of students of the specialty 5B120200 "Veterinary medicine" (Appendix P);
- master's thesis by E.I. Milushkina specialty 6M080200 - "Technology of production of livestock products" (2019) (Appendix Q);
- master's thesis by Alyoshina Y., specialty 6M120100 - "Veterinary medicine" (2020) (Appendix R).
Within the framework of research work are carried out:
- dissertation research of 3 doctoral students of the specialty 6D120200 - "Veterinary sanitation" AM Mendybaeva, GK Alieva (Appendix S, T) and Baymenov B.M. (Appendix U).
As part of the research work:
- 4 researchers have mastered technical training on the QFast Salmonella method, as part of the course “Microbiological control. QFast is an express method for the detection of pathogenic Salmonella in primary production samples (feces, surfaces), feed and raw materials, food and processed products” Nur-Sultan (2019) (Appendix V);
- 2 doctoral students completed an internship at the Institute of Microbiology and Virology of the Lithuanian University of Health Sciences (Kaunas, Lithuania; 2019) (Appendix W).
The results obtained during the implementation of the project can be used to improve treatment regimens and prevent diseases caused by pathogens of enteropathogenic infections. It will allow developing rules for regulating the use of antibiotics in the country, as well as developing effective measures aimed at reducing the spread of resistant bacteria through the food chain and the environment.  
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APPENDIX A
Table A.1 - Primers encoding resistance genes for gram-positive bacteria
	Protein groups that confer resistance
	Genes 
	Primers
	Sequence (5’–3’)
	Class of antibiotics and antimicrobial drugs
	Sources

	dihydrofolyate reductase
	dfrG
	dfrG-F
	TTTCTTTGATTGCTGCGATG
	trimethoprim
	[53] 

	
	
	dfrG-R
	AACGCACCCGTTAACTCAAT
	
	

	
	dfrK
	dfrKF
	GCTGCGATGGATAAGAACAG
	
	[53] 

	
	
	dfrKR
	GGACGATTTCACAACCATTAAAGC
	
	

	proteins that bind penicillins
	mecA
	mecA-1
	GGGATCATAGCGTCATTATTC
	beta-lactams resistant to penicillinases
	[53]

	
	
	mecA-2

	AACGATTGTGACACGATAGCC
	
	

	
	mecLGA 251
(mecC)
	mecLGA251F
	GAAAAAAAGGCTTAGAACGCCTC
	
	[54]

	
	
	mecLGA251R
	GAAGATCTTTTCCGTTTTCAGC
	
	

	macrolide methyltransferase
	ermA
	ermA-F
	TCAAAGCCTGTCGGAATTGG
	macrolides, streptogramins, lincosamides
	[53] 

	
	
	ermA-R
	AAGCGGTAAACCCCTCTGAG
	
	

	
	ermB
	ermB-F
	GAAAAGGTACTCAACCAAATA
	
	[55]

	
	
	ermB-R
	AGTAACGGTACTTAAATTGTTTAC
	
	

	
	ermC
	ermC-F
	ATCTTTGAAATCGGCTCAGG
	
	[53]

	
	
	ermC-R
	CAAACCCGTATTCCACGATT
	
	

	macrolide carriers
	msrAB
	msrAB-F
	GCAAATGGTGTAGGTAAGACAACT
	
	[53] 

	
	
	msrAB-R
	ATCATGTGATGTAAACAAAAT
	
	

	
	msrC
	msrC-F
	TATAACAAACCTGCAAGTTC
	
	[56]

	
	
	msrC-R
	CTTCAATTAGTCGATCCATA
	
	

	
	msrA
	msrA-F
	GCTTAACATGGATGTGG
	
	 [57]

	
	
	msrA-R
	GATTGTCCTGTTAATTCCC
	
	

	beta-lactamase
	blaZ
	blaZ-F
	ACTTCAACACCTGCTGCTTTC
	 beta-lactams
	[58]

	
	
	blaZ-R
	TGACCACTTTTATCAGCAACC
	
	

	carriers of tetracyclines
	tetK
	tetK-F
	GTAGCGACAATAGGTAATAGT
	 tetracyclines 
	[59]

	
	
	tetK-R
	GTAGTGACAATAAACCTCCTA
	
	

	
	tetM
	tetM-F
	AGTGGAGCGATTACAGAA
	
	 [59]

	
	
	tetM-R
	CATATGTCCTGGCGTGTCTA
	
	

	
	tetL
	tetL-F
	TMGTTGCGCGCTATATTCC
	
	[60]

	
	
	tetL-R
	GTGAAMGRWAGCCCACCTAA
	
	

	Phosphotransferase aminoglycosides
	aph(3′)-IIIa
	aph(3′)-IIIa-F
	GGCTAAAATGAGAATATCACCGG
	aminoglycosides
	[61]

	
	
	aph(3′)-IIIa-R
	CTTTAAAAAATCATACAGCTCGCG
	
	

	aminoglycoside acetyl phosphotransferase
	aac(6′)-Ie-aph(2")-Ia
	aac(6′)-Ie-aph(2")-Ia-F
	CAGAGCCTTGGGAAGATGAAG
	
	[53]

	
	
	aac(6′)-Ie-aph(2")-Ia-R
	CCTCGTGTAATTCATGTTCTGGC
	
	

	Chloramphenicol acetyltransferase
	catA9
	catA9-F
	ATGGTTCGGGGAAATTGTTTC
	Amphenicols
	 [62] 

	
	
	catA9-R
	AAGCCAGTCATTAGGCCTATC
	
	

	
	fexA
	fexA-F
	GTACTTGTAGGTGCAATTACGGCTGA
	
	 [63].

	
	
	fexA-R
	CGCATCTGAGTAGGACATAGCGTC
	
	

	
	cfr
	cfr-F
	TGAAGTATAAAGCAGGTTGGGAGTCA
	
	 [64] 

	
	
	cfr-R
	ACCATATAATTGACCACAAGCAGC
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Table B.1 - Primers encoding resistance genes for gram-negative bacteria
	Protein Groups Determining Resistance
	Genes
	Primers
	Sequence (5’–3’)
	lass of antibiotics and antimicrobial drugs
	Sources

	1
	2
	3
	4
	5
	6

	synthase dihydropteroate
	sul1-F
	sul1-F
	CTTCGATGAGAGCCGGCGGC
	sulfonamides
	[65]

	
	
	sul1-R
	GCAAGGCGGAAACCCCGCC
	
	

	
	sul2-F
	sul2-F
	GCGCTCAAGGCAGATGGCATT
	
	[66]

	
	
	sul2-R
	GCGTTTGATACCGGCACCCGT
	
	

	
	sul3-F
	sul3-F
	CATTCTAGAAAACAGTCGTAGTTCG
	
	[67]

	
	
	sul3-R
	CATCTGCAGCTAACCTAGGGCTTTGGA
	
	

	dihydrofolyate reductase
	dfr1
	dfr1-F
	ACGGATCCTGGCTGTTGGTTGGACGC
	trimethoprim
	[68]

	
	
	dfr1-R
	CGGAATTCACCTTCCGGCTCGATGTC
	
	

	
	dfr5
	dfr5-F
	GCBAAAGGDGARCAGCT
	
	[69]

	
	
	dfr5-R
	TTTMCCAYATTTGATAGC
	
	

	
	dfrA7
	dfrA7-F
	AAAATTTCATTGATTTCTGCA
	
	[69]

	
	
	dfrA7-R
	TTAGCCTTTTTTCCAAATCT
	
	

	chloramphenicol acetyltransferase
	catII
	catII-F
	ACACTTTGCCCTTTATCGTC
	Amphenicols
	[69]

	
	
	catII-R
	TGAAAGCCATCACATACTGC
	
	

	chloramphenicol carriers
	cmlA
	cmlA-F
	TTGCAACAGTACGTGACAT
	
	[70]

	
	
	cmlA-R
	ACACAACGTGTACAACCAG
	
	

	beta-lactamase
	tem
	blaTEM-F
	ATCAGTTGGGTGCACGAGTG
	beta-lactams
	[71]

	
	
	blaTEM-R
	ACGCTCACCGGCTCCAGA
	
	

	
	shv
	blaSHV-F
	CGCCGGGTTATTCTTATTTGTCGC
	
	[72]

	
	
	blaSHV-R
	TCTTTCCGATGCCGCCGCCAGTCA
	
	

	
	oxa 1 
	OXA I-F
	ATGAAAAACACAATACATATCAAC
	
	[73]

	
	
	OXA I-R
	AAAGGACATTCACGCCTGTG
	
	

	
	oxa 3 
	OXA III-F
	TTTTCTGTTGTTTGGGTTTT
	
	[74]

	
	
	OXA III-R
	TTTCTTGGCTTTTATGCTTG
	
	

	
	ctx M
	CTX-MF
	TTTGCGATGTGCAGTACCAGTAA
	
	[75]

	
	
	CTX-MR
	CCGCTGCCGGTCTTATC
	
	

	
	
	CTX-M2F
	ATGATGACTCAGAGCATTCGCCGC
	
	[76]

	
	
	CTX-M2R
	TCAGAAACCGTGGGTTACGATTTT
	
	

	beta-lactamase
	per
	PER-1F
	ATGAATGTCATTATAAAAGCT
	beta-lactams
	

	
	
	PER-1R
	TTAATTTGGGCTTAGGG
	
	

	
	
	PER-2F
	ATGAATGTCATCACAAAATG
	
	

	
	
	PER-2R
	TCAATCCGGACTCACT
	
	

	
	cmy
	cmy2F
	GCACTTAGCCACCTATACGGCAG
	
	[77]

	
	
	cmy2R
	GCTTTTCAAGAATGCGCCAGG
	
	

	
	PSE
	PSE-F
	ACCGTATTGAGCCTGATTTA
	
	[74]

	
	
	PSE-R
	ATTGAAGCCTGTGTTTGAGC
	
	

	
	OXA 5
	OXA 5-F
	AGCCGCATATTTAGTTCTAG
	
	

	
	
	OXA 5-R
	ACCTCAGTTCCTTTCTCTAC
	
	

	carriers of tetracyclines
	tetA
	tetA-F
	GCTACATCCTGCTTGCCT
	tetracyclines
	[78]

	
	
	tetA-R
	CATAGATCGCCGTGAAGA
	
	

	
	tetB
	tet(B)-F
	CATTAATAGGCGCATCGCTG
	
	[79]

	
	
	tet(B)-R
	TGAAGGTCATCGATAGCAGG
	
	

	aminoglycoside phosphotransferase
	aphA1
	aphA1-F
	AAACGTCTTGCTCGAGGC
	aminoglycosides
	[65]

	
	
	aphA1-R
	CAAACCGTTATTCATTCGTGA
	
	

	aminoglycoside acetyltransferase
	aacA4
	aacA4-F
	ATGACTGAGCATGACCTTGCG
	
	[80]

	
	
	aacA4-R
	TTAGGCATCACTGCGTGTTCG
	
	

	
	aac(3)II
	aac(3)II-F
	ACTGTGATGGGATACGCGTC
	
	[81]

	
	
	aac(3)II-R
	CTCCGTCAGCGTTTCAGCTA
	
	

	aminoglycoside adenyltransferase
	aadB
	aadB-F
	ATGGACACAACGCAGGTCGC
	
	[80]

	
	
	aadB-R
	TTAGGCCGCATATCGCGACC
	
	

	
	aadA
	aadA-F
	GTGGATGGCGGCCTGAAGCC
	
	[82]

	
	
	aadA-R
	ATTGCCCAGTCGGCAGCG
	
	

	aminoglycoside methyltransferase
	rmtB
	rmtB-F
	ATGAACATCAACGATGCCCT
	
	[83]

	
	
	rmtB-R
	CCTTCTGATTGGCTTATCCA
	
	

	
	armA
	armA-F
	CAAATGGATAAGAATGATGTT
	
	[84]

	
	
	armA-R
	TTATTTCTGAAATCCACT
	
	

	DNA gyrase and topoisomerase IV
	qnrA
	qnrA-F
	ATTTCTCACGCCAGGATTTG
	quinolones
	[85]

	
	
	qnrA-R
	GATCGGCAAAGGTTAGGTCA
	
	

	
	qnrB
	qnrB-F
	GATCGTGAAAGCCAGAAAGG
	
	[86]

	
	
	qnrB-R
	ACGATGCCTGGTAGTTGTCC
	
	

	
	qnr5
	qnr5-F
	ACGACATTCGTCAACTGCAA
	
	

	
	
	qnr5-R
	TAAATTGGCACCCTGTAGGC
	
	

	
	qepA
	qepA-F
	GCAGGTCCAGCAGCGGGTAG
	
	[87]

	
	
	qepA-R
	CTTCCTGCCCGAGTATCGTG
	
	

	streptomycin phosphotransferase
	strA
	strA-F
	CCAATCGCAGATAGAAGGC
	streptomycins
	[88]

	
	
	strA-R
	CTTGGTGATAACGGCAATTC
	
	

	
	strB
	strB-F
	GGATCGTAGAACATATTGGC
	
	

	
	
	strB-R
	ATC GTC AAG GGA TTG AAA CC
	
	

	




	mcr
	mcr1-F
	CGGTCAGTCCGTTTGTTC
	polymyxins
	[89]

	
	
	mcr1-R
	CTTGGTCGGTCTGTAGGG
	
	

	
	
	mcr2-F
	TGTTGCTTGTGCCGATTGGA
	
	

	
	
	mcr2-R
	AGATGGTATTGTTGGTTGCTG
	
	

	
	
	
	
	
	[90]

	Integrons
	teg
	Teg1-F
	CAGTGGACATAAGCCTGTTC
	
	[91]

	
	
	Teg1-R
	CCCGAGGCATAGACTGTA
	
	

	
	
	Teg2-F
	TTATTGCTGGGATTAGGC
	
	

	
	
	Teg2-R
	ACGGCTACCCTCTGTTATC
	
	










APPENDIX C
Results of phylogenetic analysis of the 16S Rrna gene sequences of Salmonella strains 
NRK-1 - Salmonella enterica  
Nucleotide sequence:
CTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACTATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCACCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAAAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCGGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAACGCGGCCCCCTGGACAAAGACTGACGCTCATGTGCGAAAGCGTGGGGAGCAAAC
[image: ]
Figure C.1 - Phylogenetic tree of sample NRK-1 

The homology with Salmonella enterica strains was 98%.

NRK-2 – Salmonella enterica subsp. enterica
Nucleotide sequence:
TCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCACGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGGTAGT

[image: ]
Figure C.2 – Phylogenetic tree of sample NRK-2

Homology with strain NR 074799.1: 55-797 Salmonella enterica subsp. enterica strain Ty2 was 99.6%

NRK-3 - Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT

[image: ]
Figure C.3 – Phylogenetic tree of sample NRK-3
The homology with NR 104709.1:40-766 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-4 - Salmonella enterica  
Nucleotide sequence:
CTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGGTAGTCCA

[image: ]
Figure C.4 – Phylogenetic tree of sample NRK-4

The degree of homology with the Salmonella enterica strains was 99.86%.

NRK-5 – Salmonella enterica subsp. enterica
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACTATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCACCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCGGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGA

[image: ]
Figure C.5 – Phylogenetic tree of sample NRK-5

Homology with strain NR 074799.1: 54-721 Salmonella enterica subsp. enterica strain Ty2 is 99.4%.

NRK-6 – Enterobacteriaceae
Nucleotide sequence:
GCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATAC

[image: ]
Figure C.6 – Phylogenetic tree of sample NRK-6

The degree of homology with strains of the Enterobacteriaceae family was 100%.

NRK-7 – Enterobacteriaceae
Nucleotide sequence:
AGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAATGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATAC

[image: ]
Figure C.7 – Phylogenetic tree of sample NRK-7

The degree of homology with strains of the Enterobacteriaceae family was 99%.

NRK-8 – Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT

[image: ]
Figure C.8 – Phylogenetic tree of sample NRK-8

Homology with strain NR 104709.1: 40-766 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-9 – Salmonella enterica  
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCACCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCATGTGCGAAAGCGTGGGGAGCAAAC

[image: ]
Figure C.9 – Phylogenetic tree of sample NRK-9

The homology with Salmonella enterica strains was 99%.

NRK-10 -  Enterobacteriaceae
Nucleotide sequence:
TTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATA

[image: ]
Figure C.10 – Phylogenetic tree of sample NRK-10
The degree of homology with strains of the Enterobacteriaceae family was 99.86%.

NRK-11  – Salmonella enterica subsp. enterica
Nucleotide sequence:
ACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
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Figure C.11 – Phylogenetic tree of sample NRK-11

Homology with strain NR 104709.1: 39-765 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-12 - Salmonella enterica subsp. enterica
Nucleotide sequence:
GGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATA

[image: ]
Figure C.12 – Phylogenetic tree of sample NRK-12

Homology with strain NR 104709.1: 48-767 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-13 - Salmonella enterica  
Nucleotide sequence:
AGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA

[image: ]
Figure C.13 – Phylogenetic tree of sample NRK-13
The homology with the Salmonella enterica strains was 100%. 

NRK-14 – Salmonella enterica  
Nucleotide sequence:
AGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA

[image: ]
Figure C.14 – Phylogenetic tree of sample NRK-14

The homology with the Salmonella enterica strains was 100%.

NRK-15 - Salmonella enterica subsp. enterica
Nucleotide sequence:
CGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCAAGCCTGCCAGTTTCGAATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCCGACTTGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGGTAACGTCAATTGCTGCGGTTATTAACCACAACACCTTCCTCCCCGCTGAAAGTACTTTACAACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTTGCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATCCCATCTGGGCACATCTGATGGCAAGAGGCCCGAAGGTCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCCACCGTTTCCAGTAGTTATCCCCCTCCATCAGGCAGTTTCCCAGACATTACTCACCCGTCCGCCACTCGTCA

[image: ]
Figure C.15 – Phylogenetic tree of sample NRK-15

Homology with strain NR 104709.1: 69-728 Salmonella enterica subsp. enterica strain LT2 was 99.85%.

NRK-16 - Salmonella enterica  
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGC

[image: ]
Figure C.16 – Phylogenetic tree of sample NRK-16

Homology with strain NR 104709.1: 34-752 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-17 - Salmonella enterica subsp. enterica
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAG
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Figure C.17 – Phylogenetic tree of sample NRK-17

Homology with strain NR 104709.1: 34-764 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-18 - Salmonella enterica subsp. enterica
Nucleotide sequence:
ACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGTGCGAAAGCGTGGGGAGCAAACAGGA
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Figure C.18 – Phylogenetic tree of sample NRK-18

Homology with strain NR 104709.1: 34-764 Salmonella enterica subsp. enterica strain LT2 was 99.86%.

NRK-19 - Salmonella enterica  
Nucleotide sequence:
AGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT
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Figure C.19 – Phylogenetic tree of sample NRK-19
The homology with Salmonella enterica strains was 99%.

NRK-20 – Escherichia coli
Nucleotide sequence:
AGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCCGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAAAGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGA
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Figure C.20 – Phylogenetic tree of sample NRK-20

The degree of homology with the NR 114042.1: 54-760 Escherichia coli strain NBRC 102203 strain was 99.43%.

NRK-21 – Enterobacteriaceae 
Nucleotide sequence:
CTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGA
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Figure C.21 – Phylogenetic tree of sample NRK-21

The degree of homology with strains of the Enterobacteriaceae family was 99.86%.

NRK-22 – Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAG
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Figure C.22 – Phylogenetic tree of sample NRK-22
Homology with Salmonella enterica subsp. enterica was 99.86%.

NRK-23 – Salmonella enterica  
Nucleotide sequence:
TGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAAACAGGATTAGATACCC
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Figure C.23 – Phylogenetic tree of sample NRK-23

The degree of homology with the Salmonella enterica strains was 99.85%.

NRK-24 – Salmonella enterica  
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGAGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAACAGGATTAG
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Figure C.24 – Phylogenetic tree of sample NRK-24

The degree of homology with the Salmonella enterica strains was 99.73%.

NRK-25 – Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG
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Figure C.25 – Phylogenetic tree of sample NRK-25

Homology with Salmonella enterica subsp. enterica was 99.86%.

NRK-26 – Salmonella enterica subsp. enterica
Nucleotide sequence:
AAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAACAGGATTAGA
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Figure C.26 – Phylogenetic tree of sample NRK-26

Homology with strain NR 104709.1: 32-765 Salmonella enterica subsp. enterica strain LT2 was 99.86%.

NRK-27 – Enterobacteriaceae
Nucleotide sequence:
CTTGCTGTTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAATGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATATCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATAC
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Figure C.27 – Phylogenetic tree of sample NRK-27

The degree of homology with strains of the Enterobacteriaceae family was 99%

NRK-28 - Salmonella enterica subsp. enterica
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATA
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Figure C.28 – Phylogenetic tree of sample NRK-28

Homology with the nearest strain NR 074799.1: 54-787 Salmonella enterica subsp. enterica strain Ty2 was 100%.

NRK-29 – Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATA
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Figure C.29 – Phylogenetic tree of sample NRK-29
The homology with Salmonella enterica strains was 99%.

NRK-30 – Salmonella enterica
Nucleotide sequence:
ACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
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Figure C.30 – Phylogenetic tree of sample NRK-30

The homology with the Salmonella enterica strains was 100%.

NRK-31 – Salmonella enterica
Nucleotide sequence:
ACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATAC
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Figure C.31 – Phylogenetic tree of sample NRK-31

The homology with Salmonella enterica strains was 99%.

NRK-32 – Escherichia coli
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
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Figure C.32 – Phylogenetic tree of sample NRK-32
The degree of homology with the closest strain NR 114042.1: 40-769 Escherichia coli strain NBRC 102203 was 99.45%.

NRK-33 – Salmonella enterica
Nucleotide sequence:
AGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTA
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Figure C.34 – Phylogenetic tree of sample NRK-33

The homology with Salmonella enterica strains was 99%.

NRK-35 - Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGGAGGAATACCGGTGGGCGAAGGCGGGCCCCCTGGACAAAGACTTGACGCTCAGGGTGGCGAAAGGCGTGGGGGAGCAAACAGGGATTTAGATACCC
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Figure C.35 – Phylogenetic tree of sample NRK-35

Homology with the nearest strain NR 074799.1: 60-790 Salmonella enterica subsp. enterica strain Ty2 was 98.52%.

NRK-36 - Salmonella enterica subsp. enterica
Nucleotide sequence:
TGCAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACC
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Figure C.36 – Phylogenetic tree of sample NRK-36
Homology with the nearest strain NR 104709.1: 29-769 Salmonella enterica subsp. enterica strain LT2 was 99.87%.

NRK-37 - Salmonella enterica
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGGTAGT
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Figure C.37 – Phylogenetic tree of sample NRK-37

The homology with Salmonella enterica strains was 99%.

NRK-38 - Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAG
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Figure C.38 – Phylogenetic tree of sample NRK-38

The degree of homology with the closest Salmonella enterica strains was 100%.

NRK-39 - Shigella boydii
Nucleotide sequence:
GTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTTGTTGGTGGGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCC
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Figure C.39 – Phylogenetic tree of sample NRK-39

The degree of homology with the closest strain NR 104901.1: 42-770 Shigella boydii strain P288 was 99.59%.

NRK-40 - Salmonella enterica
Nucleotide sequence:
TGCAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTG
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Figure C.40 – Phylogenetic tree of sample NRK-40

The degree of homology with the nearest strains of Salmonella enterica was 99%.

NRK-41 - Salmonella enterica
Nucleotide sequence:
GTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT
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Figure C.41 – Phylogenetic tree of sample NRK-41

The degree of homology with the nearest strains of Salmonella enterica was 99%.

NRK-42 - Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCC
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Figure C.42 – Phylogenetic tree of sample NRK-42

The degree of homology with the nearest strains of Salmonella enterica was 99%.

NRK-43 - Salmonella enterica subsp. enterica
Nucleotide sequence:
GCAAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGGTAGTCC
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Figure C.43 – Phylogenetic tree of sample NRK-43

Homology with the closest strains NR 074799.1: 50-799 Salmonella enterica subsp. enterica strain Ty2 was 99.87%.

NRK-44 - Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGATTAGATACCC
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Figure C.44 – Phylogenetic tree of sample NRK-44

Homology with the nearest strains NR 104709.1: 40-770 Salmonella enterica subsp. enterica strain LT2 was 100%.
NRK-45 - Salmonella enterica subsp. enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCC
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Figure C.45 – Phylogenetic tree of sample NRK-45

Homology with the nearest strains NR 104709.1: 40-770 Salmonella enterica subsp. enterica strain LT2 was 100%.

NRK-46 - Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
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Figure C.46 – Phylogenetic tree of sample NRK - 46

The degree of homology with the nearest strains of Salmonella enterica was 99%.

NRK-47 - Salmonella enterica
Nucleotide sequence:
CGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTGGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGTGTTGTGGTTAATAACCGCAGCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAACTGGCAGGCTTGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
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Figure C.47 – Phylogenetic tree of sample NRK-47

The degree of homology with the nearest strains of Salmonella enterica was 99%.
APPENDIX D
Results of phylogenetic analysis of the 16S rRNA gene sequences of Staphylococcus aureus strains

1 – Staphylococcus aureus
Nucleotide sequence:
GCTTCTCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGATAACCTACCTATAAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATTTTGAACCGCATGGTTCAAAAGTGAAAGACGGTCTTGCTGTCACTTATAGATGGATCCGCGCTGCATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACATATGTGTAAGTAACTGTGCACATCTTGACGGTACCTAATCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGAAAACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGATGTGCGAAAGCGTGGGGATCAAACA
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Figure D.1 - Phylogenetic tree of Staphylococcus aureus – 1

The degree of homology with the closest strains of Staphylococcus aureus was 100.0%


Table D.1 - Results of identification of the nucleotide sequence of the 16S rRNA gene in the international database NCBI
	Description
	Max score
	Total score
	Query cover
	E value
	Per.
Ident 
	Accession

		Staphylococcus aureus strain S33 R
	



	1306
	1306
	100%
	0.0
	100.0%
	NR_037007.2

	Staphylococcus aureus strain NBRC 100910
	1306
	1306
	100%
	0.0
	100.0%
	NR_113956.1 

	Staphylococcus aureus subsp. anaerobius strain MVF-7
	1306
	1306
	100%
	0.0
	100.0%
	NR_036828.1 

	Staphylococcus aureus strain ATCC 12600
	1306
	1306
	100%
	0.0
	100.0%
	NR_115606.1 





















APPENDIX E
Work schedule under contract No. 112 dated March 05, 2018.
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TECHNICAL SPECIFICATIONS AND 
CALENDAR WORK PLAN

Under contract No. 112 dated March 05, 2018

1. NAME OF THE CONTRACTOR:
RSE on the REM "Kostanay State University named after
A. Baitursynov "MES RK

1.1 By priority: Sustainable development of the agro-industrial complex and safety of agricultural products
1.2 By sub-priority: Ensuring veterinary safety
1.3 On the topic of the project: No. AP05131447 "Monitoring of antibiotic resistance of pathogens of enteropathogenic zooanthroponous diseases in the Northern region of Kazakhstan"
1.4 The total amount of the project is 29,138,560 (twenty-nine million one hundred thirty-eight thousand five hundred sixty) tenge, including with a breakdown by years, for the performance of work in accordance with clause 3:
- for 2018 - in the amount of 10,000,000 (ten million) tenge;
- for 2019 - in the amount of 9 695 110 (nine million six hundred ninety five thousand one hundred ten) tenge;
- for 2020 - in the amount of 9 443 450 (nine million four hundred forty three thousand four hundred fifty) tenge.

2. Characteristics of scientific and technical products by qualification characteristics and economic indicators

2.1 Direction of work: basic research
2.2 Scope: Applied medicine and veterinary medicine. Veterinary and medical laboratory and diagnostic centers.
2.3 End result:
- for 2018: Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive bacteria (S. aureus) were isolated and identified. Antibiotic resistance and sensitivity of strains of microorganisms to antibiotics have been determined. The selection of resistant and multi-resistant strains was carried out. The genetic profiles of antibiotic-resistant strains of enteropathogenic bacteria were determined.
- for 2019: Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive bacteria (S. aureus) were isolated and identified. Antibiotic resistance and sensitivity of strains of microorganisms to antibiotics have been determined. The selection of resistant and multi-resistant strains was carried out. The genetic profiles of antibiotic-resistant strains of enteropathogenic bacteria were determined.
- for 2020: Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive bacteria (S. aureus) were isolated and identified. Antibiotic resistance and sensitivity of strains of microorganisms to antibiotics have been determined. The selection of resistant and multi-resistant strains was carried out. The genetic profiles of antibiotic-resistant strains of enteropathogenic bacteria were determined. Epidemiological data have been obtained on the prevalence of multidrug-resistant strains and resistance genes in the northern region of Kazakhstan. The analysis of the obtained results is carried out. Recommendations have been developed for the choice of the most effective antimicrobial therapy, for the rational use of antibiotics, as well as for antimicrobial resistance in animals.
Over the entire period of the project, the following will be published: 3 articles in peer-reviewed foreign scientific journals, indexed in the Web of Science or Scopus databases with a non-zero impact factor; 3 articles in publications recommended by the Committee for Control in the Sphere of Education and Science of the Ministry of Education and Science of the Republic of Kazakhstan; 3 theses in collections of international conferences of the Republic of Kazakhstan and abroad for the publication of the main results of scientific activity. 1 RK patent will be received. The following will be published by the Kazakh publishing house: 1 study guide, 1 practical recommendation; 1 monograph; 1 methodical guide with Lithuanian scientists.
2.4 Patentability: patentable
2.5 Scientific and technical level (novelty): The uncontrolled use of antimicrobial drugs, the widespread use of antibiotics in veterinary medicine, livestock and poultry farming, as well as in the production and storage of livestock products, raise the risk of increasing resistance at the global level. In the EU, antibiotics have been banned as growth stimulants since 2006, but the resistance of microorganisms is still not decreasing. At the end of 2016, UN member states adopted a joint statement on the need to take measures to combat drug-resistant microorganisms and to ensure control over the use of antimicrobial drugs. Throughout the history of the organization, the problem of antibiotic resistance of microorganisms has become the fourth public health issue brought up for discussion by the General Assembly after HIV infection, Ebola and non-communicable diseases.
2.6 The use of scientific and technical products is carried out: by veterinary and medical doctors of the Republic of Kazakhstan, in veterinary and medical laboratories, diagnostic centers.
2.7 Type of use of the result of scientific and (or) scientific and technical activities: the results of scientific research will be widely used in institutions of veterinary and medical services.
3. Name of work, terms of their implementation and results

	Task cipher,
stage
	Name of Work under the contract and the main stages of its realization
	Due date
	Expected result

	
	
	Beginning
	Completion
	

	2018

	1
	Selection and identification of bacterial cultures of enteropathogenic gram-negative (Salmonella spp., Escherichia coli) and gram-positive bacteria (Staphylococcus aureus)
	January 2018
	Until November 1, 2018
	Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive (S. aureus) bacteria will be isolated and identified. 1 article will be published in the journal recommended by CCSES of the MES RK.

	
	1.1 selection of biomaterial from animals and birds and animal products in farms, meat processing enterprises of the Northern region of the Republic of Kazakhstan. Isolation and microbiological study of microbial strains. Biochemical identification. Determination of serological diversity and pathogenicity level of isolated strains.
	January 2018
	Until November 1, 2018
	Biomaterial from animals and birds and samples of animal products from farms and meat processing enterprises in the Northern region of the Republic of Kazakhstan will be selected. Isolation and microbiological research of microbial strains will be carried out. Strains of bacterial cultures were identified. Maintenance of strains. Clean crops will be obtained. The serological diversity and pathogenicity level of the isolated strains were determined.

	2
	Determination of antibiotic resistance/sensitivity and selection of antibiotic-resistant and multi-resistant strains.
	January 2018
	Until November 1, 2018
	The antibiotic resistance and sensitivity of microbial strains to antibiotics will be determined. The selection of resistant and polyresistant strains was carried out.

	
	2.1 study of the sensitivity/ resistance spectrum of bacteria isolated from farm animals and animal products by e-Test disco diffusion methods, etc. Identification of bacterial strains that are resistant to one or more classes of antibiotics.
	January 2018
	Until November 1, 2018
	The spectrum of sensitivity/ resistance of bacteria isolated from farm animals and animal products will be studied by disco-diffusion methods, E-Test.

	3
	Determination of the genetic profile of antibiotic-resistant strains of enteropathogenic bacteria.
	January 2018
	Until November 1, 2018
	Genetic profiles of antibiotic - resistant strains of enteropathogenic bacteria will be determined. 1 thesis will be published in the collection of the international conference abroad.

	
	3.1 conducting research by polymerase chain reaction (PCR)
	January 2018
	Until November 1, 2018
	Will be determined by the genes of resistance in the studied groups of microogranisms.

	2019

	1
	Isolation and identification of bacterial cultures of enteropathogenic gram-negative (Salmonella spp., Escherichia coli) and gram-positive bacteria (Staphylococcus aureus)
	January 2019
	Until November 1, 2019
	Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive (S. aureus) bacteria will be isolated and identified. 1 article will be published in a peer-reviewed foreign scientific publication indexed in the Scopus database.

	
	1.2 Selection of biomaterial from animals and birds and animal products in farms, meat processing enterprises of the Northern region of the Republic of Kazakhstan. Isolation and microbiological study of microbial strains. Biochemical identification. Determination of serological diversity and pathogenicity level of isolated strains.
	January 2019
	Until November 1, 2019
	Biomaterial from animals and birds and samples of animal products from farms and meat processing enterprises in the Northern region of the Republic of Kazakhstan will be selected. Isolation and microbiological research of microbial strains will be carried out. Strains of bacterial cultures were identified. The maintenance of strains. Clean crops will be obtained. The serological diversity and pathogenicity level of the isolated strains were determined. 1 article will be published in the publication recommended by CCSES of the MES RK.

	2
	Determination of antibiotic resistance/sensitivity and selection of antibiotic-resistant and multi-resistant strains.
	January 2019
	Until November 1, 2019
	The antibiotic resistance and sensitivity of microbial strains to antibiotics will be determined. The selection of resistant and polyresistant strains was carried out. 1 thesis will be published in the collection of the international conference of the Republic of Kazakhstan.

	
	2.2 Study of the spectrum of sensitivity/ resistance of bacteria isolated from farm animals and animal products by E-test, disco diffusion methods, etc. Identification of bacterial strains that are resistant to one or more classes of antibiotics.
	January 2019
	Until November 1, 2019
	The spectrum of sensitivity/ resistance of bacteria isolated from farm animals and animal products will be studied by disco-diffusion methods, E-Test. 1 study guide will be published in Kazakhstan publishing house.

	3
	Determination of the genetic profile of antibiotic-resistant strains of enteropathogenic bacteria.
	January 2019
	Until November 1, 2019
	Genetic profiles of antibiotic - resistant strains of enteropathogenic bacteria will be determined. 1 practical recommendation will be published in Kazakhstan publishing house.

	
	3.2 The research method of polymerase chain reaction (PCR)
	January 2019
	Until November 1, 2019
	Will be determined by the genes of resistance in the studied groups of microogranisms. 1 application for an intellectual property object (patent) will be issued and submitted to the NIPI of the Republic of Kazakhstan. 

	2020

	1
	Isolation and identification of bacterial cultures of enteropathogenic gram-negative (Salmonella spp., Escherichia coli) and gram-positive bacteria (Staphylococcus aureus)
	January 2020
	Until November 1, 2020
	Bacterial cultures of enteropathogenic gram-negative (Salmonella spp., E. coli) and gram-positive (S. aureus) bacteria will be isolated and identified. 1 methodological guide with Lithuanian scientists will be published in Kazakhstan publishing house

	
	1.3 Selection of biomaterial from animals and birds and animal products in farms, meat processing enterprises of the Northern region of the Republic of Kazakhstan. Isolation and microbiological study of microbial strains. Biochemical identification. Determination of serological diversity and pathogenicity level of isolated strains. 
	January 2020
	Until November 1, 2020
	Biomaterial from animals and birds and samples of animal products from farms and meat processing enterprises in the Northern region of the Republic of Kazakhstan will be selected. Isolation and microbiological research of microbial strains will be carried out. Strains of bacterial cultures were identified. The maintenance of strains. Clean crops will be obtained. The serological diversity and pathogenicity level of the isolated strains were determined. 1 thesis will be published in the collection of the international conference of the Republic of Kazakhstan.

	2
	Determination of antibiotic resistance/ sensitivity and selection of antibiotic-resistant and multi-resistant strains.
	January 2020
	Until November 1, 2020
	The antibiotic resistance and sensitivity of microbial strains to antibiotics will be determined. The selection of resistant and polyresistant strains was carried out.
1 article will be published in a peer-reviewed foreign scientific publication indexed in the Scopus database.

	
	2.3 study of the sensitivity/ resistance spectrum of bacteria isolated from farm animals and animal products by e-Test disco diffusion methods, etc. Identification of bacterial strains that are resistant to one or more classes of antibiotics.
	January 2020
	Until November 1, 2020
	The spectrum of sensitivity/ resistance of bacteria isolated from farm animals and animal products will be studied by disco-diffusion methods, E-test. 1 article will be published in the journal recommended by CCSES of  MES RK.

	3
	Determination of the genetic profile of antibiotic-resistant strains of enteropathogenic bacteria.
	January 2020
	Until November 1, 2020
	Genetic profiles of antibiotic - resistant strains of enteropathogenic bacteria will be determined. 1 article will be published in a peer-reviewed foreign scientific publication indexed in the Scopus database.

	
	3.3 The research method of polymerase chain reaction (PCR)
	January 2020
	Until November 1, 2020
	Resistance genes will be determined in the studied groups of microorganisms. According to the results of the research carried out, 1 object of intellectual property (patent) of the NIPI RK will be obtained.

	4
	Analysis of the results obtained. Development of practical recommendations for choosing the most effective antimicrobial therapy for intestinal infections of cattle, pigs and birds.
	January 2020
	Until November 1, 2020
	Epidemiological data on the prevalence of polyresistant strains and resistance genes in the Northern region of Kazakhstan will be obtained. The results will be analyzed. Recommendations have been developed for choosing the most effective antimicrobial therapy, rational use of antibiotics, and antimicrobial resistance in animals. 1 monograph will be published in Kazakhstan publishing house.





APPENDIX F
List of scientific and methodological works for 2018-2020
List of published works in 2018
Articles published in publications recommended by the Committee for quality assurance in education and science of the Ministry of education and science of the Republic of Kazakhstan:
Rychshanova R. M., Chuzhebayeva G.  D., Mendybayeva A. M. Isolation and identification of Salmonella spp. and Staphylococcus spp. strains with determination of the antibiotic resistance profile // 3i: Intellect, Idea, Innovation – intelligence, idea, innovation. - 2018. - No. 3. - P. 19-29. (Russian)
Conference proceedings and abstracts published abroad:
Mendybayeva А. М., Aliуeva G. K., Milushkina E. I. Species spectrum and antibiotic sensitivity of staphylococci isolated from animal products, farm animals and birds of Kostanay region // Materials of the international scientific and practical conference: Science and scientific potential-the basis of sustainable development of society / October 11, 2018, Magnitogorsk. / at 2 p.m. 2 - Ufa: OMEGA SCIENCES, 2018. – Pp. 114-119. (Russian)
List of published works in 2019
Articles published in publications recommended by the Committee for quality assurance in education and science of the Ministry of education and science of the Republic of Kazakhstan:
Rychshanova R. M., Chuzhebayeva G. D., Baymenov B. M., Aliуeva G. K. Biological features of Staphylococcus strains isolated from various biotopes // 3i: intellect, idea, innovation. -2019. - no. 3. - Pp. 19-26. (Russian)
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« Jlorosopy Ne__ ot 2018 1.
Ha rPaHTOBOE (PHHAHCHPOBAHHE

TEXHUYECKASI CHEUMOUKALS M
KAJIEHIAPHBIN IUTAH PABOT

ITo morosopy Ne oT 2018 rona

1. HAUMEHOBAHWE UCIIOJIHUTEJIS:
PI'II na IIXB «Kocranaiicknii rocy1apeTBenHbIil yHHBEPCHTET HMEHH
A.Baiirypesinosa» MOH PK

1.1 Tlo npuoputery: VcToiiunBoe pasBUTHe arponpoMbINIIEHHOI0 KOMILIEKCa H
6e3011ACHOCTD CeTbCKOX035IFiCTBEHHOI ITPOAYKUHH

1.2 Tlo nozmpuoputery: Obecneyerne BeTepHHApHOit Ge3onacHoCTH

1.3 Tlo Teme mpoekTa:

1.4 O6mas cymma npoexta 29 138 560 (1Banuath AeBATH MHIIMOHOB CTO TPHILATH BOCEMB
THICAY TIATBCOT MIECTBACCAT) TEHTE, B TOM HHCJIE C PasbMBKOI 110 TOXAM, JUTSi BHITIONHERHs paboT
coracHo nmyHKTy 3:

-Ha 2018 rox - B cymme 10 000 000 (ecsiTh MHLTHOHOB) TEHTE;

- Ha 2019 rox - B cymme 9 695 110 (1eBATH MHJUTHOHOB HIECTHCOT ACBSHOCTO MATH THICAY
CTO JIECATH) TEHTE;

- Ha 2020 rox - B cymme 9443 450 (neBSTh MHIITHOHOB HETHIPECTA COPOK TPH THICAUH
HETBIPECTA NATHECAT) TEHTE.

2. Xapakmepucmura Hay4HO-MeXHUYECKOI RPOOYKUUU RO KEWIH(HUKAUUOHHbIM
NPU3HAKAM U IKOHOMUHECKUE NOKAZAmenU

2.1 Hanpas:ierne paGoTsl: hyHIaMCHTATbHBIE HCCIEIOBAHHS

2.2 OGnactb npumenenns: Ilpukiansas MeIWIMHA W BeTepuHapus. Berepunapubie u
ME/IHIMHCKHE TaGOPaTOPHBIE H IHATHOCTHYECKHE LIHTPBI.

2.3 KoHeunkIif pe3y1bTar:

- 3a 2018 rom: Beumenenel W HACHTHOHUHPOBaHBI GakTepHATbHBIE KYTbTYPh
SHTEPONATOreHHBIX TpaMOTpHuaTenbHbiX (Salmonella spp., E.coli) # rpammonoxuteIbHbix
GakTepwuif (S.aureus). Onpenesiena aHTHGHOTHKOPE3UCTEHTHOCTh M UYBCTBUTEIBHOCTh  [ITAMMOB
MHKPOOPraHW3MOB K aHTHOMOTHKaM. [IpOBEAEH OTGOP PE3HCTEHTHBIX M MOJNMPEINCTEHTHBIX
mTamMMoB.  ONpese/ieHbl  TEHETHYECKHE  NPOQHIM  AHTHOHOTHKOPE3HCTEHTHBIX  LITAMMOB
SHTEPONIATOreHHBIX GaKTepHil.

- 3a 2019 rox: BeuieneHsl W WICHTHOWIMWPOBaHbI GaKTCPHATBHBIE  KyJBTYpbI
9HTEPONATOTeHHBIX TpamMoTpuuateabibix (Salmonella spp., E.coli) u rpamnonoxutensubix
GakTepuif (S.aureus). OnpesesieHa aHTHOHOTHKOPE3UCTEHTHOCTh M HYBCTBHTEIBHOCTb  LITAMMOB
MWKPOOPraHW3MOB K aHTHOHOTHKaM. [IpoBefeH OTGOp —Pe3HCTEHTHBIX M TOJHPE3HCTCHTHBIX
mramMmoB.  Onpejenensl  reHeTHueckne npoduiM  aHTHOHOTHKOPE3HCTCHTHBIX  LUTAMMOB
9HTEpONATOreHHBIX GakTepuit.

- 3a 2020 roa: BoimeneHsl M MICHTHQHUWPOBAaHBI GAKTEPHANBHBIE KyJIBTYPBI
JHTEPONATOreH-HBIX rpaMoTpHuaresbHbX (Salmonella spp., E.coli) # rpamnosioxuTensHbx
Gakrepui (S.aureus). OnpeneieHa aHTHOHOTHKOPE3HCTEHTHOCTh W YYBCTBHTENBHOCTD  ITAMMOB
MHKPOOPraHW3MOB K aHTHOWOTHKaM. IIpoBeieH OTGOp —PE3MCTEHTHBIX W TOMHPE3UCTEHTHBIX
mTammoB.  OTIpesie/ieHbl  FeHETHUECKHE  NPO(HIN  aHTHOMOTHKOPE3UCTEHTHBIX  LITAMMOB
SHTEPONATOreHHbIX GakTepuii. [ToydeHBI JMHACMHOIOrHYECKHE aHHbIE O PACTIPOCTPAHEHHOCTH
TIO;TUPE3UCTEHTHEIX IITAMMOB M T€HOB DE3MCTCHTHOCTH B CEBEpHOM perwore Kasaxcrawa.
TIpoBesicH aHANN3 MOMYYEHHBIX Pe3y/IbTaToB. PazpaGoTansl pekoMenaumy 1o BeGOpY HanGonee
3(peKTHBHON aHTHMHKPOGHOH TepamuH, MO PallHOHATLHOMY HCTIO/B30BAHMIO aHTHOHOTHKOB, &
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TaKIKe YCTOHSHBOCTH K IPOTHBOMMKPOGHEIN TpETAPATAM Y KHBOTHBIX.

3a Bech MepHO BHITOTHEHIS POEKTA OYJIyT OMYGIHKOBAHbI: 3 CTATHH B PEUEHSHPYEMBIX
3apyGEIHLIX HaYHAIX H3AGHWAX, HHCKCHPYSMBIX B aiax aawis Web of Science i Scopus ¢
HeHY IeRBIM HMIAKT-(AKTOPOM; 3 CTATBH B VIAHHSX, PEKOMEHYeMbIX KOMHTETOM 110 KOHTPOO
B ofepe oBpasosaiti  Hayki MiuicTepeTsa oGpasonaris n Hayki PecryGki Kasaxcran; 3
Tesnca B COOPHHKAX MEXIYHAPOIHBIX Kowepeuut PecyGmikn Kasaxcra i 3apyGexom s
nyOHIKAIH OCHOBHEIX pesyTISTaTOB HaywHol AesTe bHoCTH. Byaet onysen | naten PK. Byzyr
V3HbI B KAIAXCTAHCKOM HIAATEMCTR: | yueGHOe MocoBHe, | NpAKTHECKas peKoves s |
MOFHOTpaQi; | METOIHHECKOE 10COGHE ¢ THTOBCKHMH yeieHbIH

2.4 TarenocniocoBHocTs: materTocniocobeit

2.5 Hayano-exuimicckiit  ypopewp  (WopiHa):  HexonTponupyemoe  mpiverienite
NIPOTHBOMHKPOGHEIX TpETIapaToB, WIMPOKOE HCMONHIOBAHHE AHTHOHOTHKOB B BETEDHHADHH,
KUBOTHOROICTRE 1 NTHIICROACTSE, & TAKKE B NPONIBOICTAC H XPAHEHIH KHBOTHOBOTHECKON
NIPOZYKIH NOHHMAIOT PHCK POCTA PEIHCTEHTHOCTH Ha 1-106abHBIH yponeHs. B EC antnGHOTHKH
B KaNCCTBC CTHMYTATOPOB pocTa danpemmesi ¢ 2006 rola, OHAKO PEIMCTEHTHOCTH
MUKPOOPTAHIIMOB fl0 CHX TOp He CHWkaeTcs. B Koue 2016 roxacrpamkl - wiews
OOH IDUHSIH COBMECTHOE  33sTeHHe O HEODXOUMMOCTH MPHHATHA Mep 1O Gopsbe ¢
JIEKAPCTBCRHO-YCTOMMBEIMH MHKPOOPTAHIIMAMH 1 OGECTIEHHTS KOHTPOTS 3 MPHMCHERHEN
NIpOTHROMIKPOORIX MperiapaToB. 33 Beio HCTOPHIO CYUICCTBORGHHS OPFaHHIALA NPOGICMA
QHTHOMOTHKOPCHCTCHTHOCTH  MUKPOOPTAHUIMOR  CTaia  4eTBeprof  mpodrewoit
3ApaBooxpareiis, Beecennol Ha obcysiekwe eveparoiolf accawGren mocie BUY-
WHGeKIUH, THXOpAKH FG0Ta W HEHHOEKUHOHHBIX 3a00TCBANHL.

2.6 Vieno 53082 HayHO-TEXHIECKOH NIPOIYKIUHH OCYIIECTRIACTES: BETEPHHAPHHIMK H
MezHCKIINR Bpasamit PK, B BETEPHHADHBIX H ME/MIMHCKIX 1260PATOPHAX, HATHOCTHYECKHX
nenTpax.

2.7 Bi HCTIOTH308aHHs PE3YBTATA Hay“HON i (W) HAYHHO-TEXHHUECKOM IEATENbHOCTH
Pe3YTATE HayHHO-HCCIICIOBATELCKOM PAGOTSI RAILIYT IHPOKOE NPHNEHERTIE B YHPEKIEHHAX
BeTepHHAPHOTE 1 MEAMLIHHCKON CYAO.

3. Hawnenosanue pasom, cpoku wx peazusauuu u pesyivmamt

Lugp
sanain

Hamvenosanne paGor no Jlorosopy | Cpok puinomenns Omaaewsi pesywtar
OCHOBHBIE TAIIB! €10 BHINOTHEHHA

| sasaro oxomsang

orana
2018 rox
Brutertenue u uaenTudHKanA awbaps | 201 | Byayr sbiicacHst i axeHTHOHUAPOBAILI
GakTepHATLHBIX KYABTYD. 2008 | noatps | Garepmansiie kysTypot
SHTEPONATOreHHBIX FPAMOTPHUATENLHEIX. 2018 | 9HTepONATOreHHLIX TPAMOTPHUATENbHbIX
(Salmonella spp., Escherichia coli) n | (Salmonella spp., E.coli) u
FPAMNIONOKHTEALHEIX GaKTepHii | PAMNOAOKHTENbHBIX GaKTEpHiH
(Staphylococcus aureus) | (S.aureus). Byaer onySaukosara | crates &
| myprias, pexowenayewow KKCOH MOH
PK.

1.1 O160p GMoMATEpHta OT KMBOTHLIX W | AHBaps | 10 | | Byaer 0T06pal GHOMATEPHaA OT KHBOTHEIX
[ITHL 1 IPOZYKTOB KHBOTHOTO 2018 | HosGps | u nTUU W NPOGEI NPOAYKTOB KHBOTHOTO
MPOMCXOKAEHHS B XOIFHCTBAX, | 2018 | npocxokaeHHs B XO3AHCTBAX,
MACOIEpEpABATIBAIOLIIX NPEATPHATIX | MACOEpEpACATIBAOLIA PEATPHATHX
cepepnoro pernona PK. cepepioro pertona PK.

Buuzenenne i MikpoSHOTorHECKOE
weeacaoanHe wTaMN0B
[ —
wnesTuginkauns. Onpezencrine
ceporormieGKoro pasooGpasH Gakrepaix kyasTypTloazepranie
YPOBNA NTOTeHHOCTH BEIZEACIHLIX wTavnios. ByayT noayue wnerie
wrammoe. | KyBTYpB

| Onpezeeno ceposorieckoe
| PasHoOBpasHE  ypOBEHS NATOrEHHOCTH

Byaer npoBeeHo BhizenEHHE W
MHKPOGHOIOTHECKOE HCCAE0BaHHE
| wranmos mupooprasisvos

| aevmgmusposaina s
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BBUICTCHHbIX WITAMMOB.

Onpezenenne  anTHGHOTHKOpE3HCTEHT- | ABapy | 101 | Byer onpeaenena anTHGHOTHKOpesHCTe
WocTW/aybcToHTenbHOCTH M OTO0p | 2018 | HOAGA | HOGTO M UYBCTBHTEILHOCTS WTaMNOB
PESMCTEHTHBIX W TIOTMESHCTENTHEX K 2018 | MHKPOODIGHIINOB K AITHOHOTHKAM.
AHTHGHOTHKAM WITAMMOB. | Mposeser otGop pesmcrenTHbIX it
MOAMPESHCTENTHEIX WITAVNOS.
2.1 Mayuenme criextpa SyBcTaHTe GHOCTH/ | AHBaps | 10 | | ByIeT usysen CrieKTp 4yBCTBHTEAbHOCTH
yeTolusocTH GaTepiti, Bhizensembix or | 2018 | HOAGPA | YCTOAMBOCTH GaKTepHY, BhiEIAENbIX OT |
CebCKOXOSAHICTBEHHLIX AHBOTHEIX H U3 2018 | cenmckoXOIHCTBEIEN KHBOTHIX
TIpOAYKLUIH HHBOTHOTO IDOHCXORIENIS NPOYKLIH AHBOTHOTO NIPOHCXOKIEHHS
Merozamh weko-anpysin E-Tecr, n 1p. MeToxavi ancko-anpdyamw, E-Tectom.
Onpenesiewme  urrammos  Gaxtepuii, |
YCTOMUMBLX K ONHOMY MIH HECKOTbKMM
KIaccaM aNTHOHOTHKOB.
Onpeneneie reneTieckoro npodins | swBaps | 10 1 | byayT onpeaeneiihi remeTHueckue
AHTHOHOTHKOpEIHCTENTHEIX WITavMOB | 2018 | HOSOPA | NPOGbHIM AHTHGHOTHKOPESHCTERTHBIX
9HTepONaTOreHHbIX GaKTEpHI. 2018 wrammoB diiTeponaTOrenHLIX GaKTepHi.
| Byster onyGaukosan Iresme 5 cGophike
MEAYHAPONOH KOH(epeHLH 32
| pyGesot
3.1 Tposenenite uecneq0Balili METOIOM | sibaph | 40 | | Bydy Ompeenesbi rembi PESHCTENTHOCTH y
noTMepasko-tenko pearuwi (MLP) | 2018 | MONGPA | HCCIEAYEMBIX TPYNI MHKPOOTPAHHINOB.
2018
2019 ron
Bhienerue H naeHTHHKaUM [‘smape [ 201 [Byayr ssusenensi u naenmupmumposanst
‘GAKTEPHATLHBIX KYIbTYD 2019 | woaGps | Gakrepuanssie KyabTyphi
SHIEPONATOTCHHIX FPAMOTPHLATE IILIX 2019 | oHTeponaTOreHILIX rpAMOTPHUETE BHbIX
(Salmonella spp., Escherichia coli) (Salmonelta spp., E.coli) u
TPAMIOTORHTEALILIX GakTepiti rpaMIOTOKHTENLHbIX GarTepii (S.aureus).
(Staphylococcus aureus) byaer  omyGmkosama | crames
PeNHpYENOM  3apYGERION  HaydHOM
| SAaHMN, MILIEKCHPYEMOM B Gase AamHbiX
| Scopus. |
1.2 Or6op GovaTepaia of AuBOTIHIX W | AHBaps | A0 | | ByaeT 0TOBpan GHomarepwan ot nsory
TTHIL H TIPOZYKTOB KMBOTHOTO 2019 | 1OAGPS | W NITHIL it NPOGI NPOYKTOB AMBOTHOTO
POHCXOAK €M B XOICTBAX, 2019 | npomexoxzenis b xomiicTsax,
MACOTIEpepaBATHIBAIOLIIX MPEANPHSTHSX | WconepepaGaTeBaowHX npeAnpHATHAX
cenepiioro pernona PK. cenepHoro permoa PK.
Buzeserme # MUKDOGHOTOT4eCKoE ByaeT nponeaeHo pbieneiHe
HCCIEA0BANIE WTANMOD. | MUKDOGHOIOTHYECKOE HCCiE0BaIHE
MHKPOOPTaHMIMOB. BHOXHMHECKas LITAMMOB MHKPOOPTaHI3NOB.
waenTHHKaLs. Onpeseneme HaeHTuuunpoBasi uTassi
CepoAOrHecKoro pasHoOGpaHA | Gaxrepuarbmerx kymryp.
YPOBHA NTOTeHHOCTH BhueneHHEY | | Mozepante wramos. Byayr norysens:
urTavos. “MCTLIE KyAbTYpH. OMlpederieio |
| ceponorutieckoe pasiooBpasue  yposes |
| naTorenHoCTH BAEAEIILIX WTAMMOB.
Byaer onyGukosana | CTaTes b wizanin,
| peromenayenon KKCOH MOH PK. |
Onpeaenene swbaph | 01 | Byler onpexeneia aHTHGHOTHKOpEHCTENT-
AHTHGHOTHKOESHCTEHTHOCTH 2019 | uosGps | HoeTs H HyBCTBITENLHOCTS WTAMMOB
JayBeTBiTeTBHOCTH [ otbop 2019 | MHKPOOPTANINOB K aHTHGHOTHKAM.
PESHCTEHTHIIX M TIOTHPESHCTEHTHbX K | Tposesen or6op peamcres
AHTHGHOTHKAM WITaMMOB. TOTMPEWCTENTHSIX ITAMMOB.
Byser onyGankosan 1 1esuc b cGopike
MekayHapoaKo Koreperuii PK.
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2.2 Visyuenne criekTpa YyBCTBUTENBHOCTH/ | AHBAph ao 1 By/eT usydeH CeKTp HyBCTBHTE/ILHOCTH/
yCTOMUHBOCTH BakTepii, BhiensemMpx ot | 2019 HOGPA | YCTOHUHBOCTH GaKTepuil. BbIAENSEMbIX OT
CeNbCKOXO3AHCTBEHHBIX XKHBOTHBIX H H3 2019 CEIBbCKOXO035HCTBEHHBIX KHBOTHBIX H
MPOXYKIHH KHBOTHOTO MPOHCXOKIEHHS PO KLHMH KHBOTHOTO [POHCXOMKICHHS
Mertofamu aucko-nuddysun E-Tecr, u ap. metofamu aucko-auddysun, E-Tectom.
Onpenenenue WITAMMOB Gaxrepui, Byner u31aHo B Ka3aXxCTaHCKOM
YCTOMYMBEIX K OHOMY WM HECKONbKHM | usnarennetse | yueGroe nocobue.
KJ1accaM aHTHOMOTHKOB.
Onpeenenne reHeTHYECKOro npoduiis AHBApL 1o | ByayT onpesenenbl reHeTHHECKHe
aHTHOMOTHKOPE3HCTEHTHBIX TAMMOB 2019 HOsGps | MPOGMIIH aHTHOHOTHKOPE3HCTEHTHDIX
9HTEPONATOreHHBIX OaKTEePHA. 2019 LUTAMMOB SHTepONATOreHHbIX GakTepHii.
Byner usnaHa B KasaxcTaHCKOM
M31aTenbeTBe | MpakTHuecKas
pexoMeHaauHs.
3.2 TpoBesieHue HCCIeIOBAHMI METOIOM | SHBAph a0l ByayT onpeneneHbl reHbl Pe3ucTeHTHOCTH y
ronuMepasHo-LenHoit peakuny (ITLIP) 2019 HOSOpPS | MCeeyeMblX TPy MUKPOOTrPaHH3MOB.
2019 Byser odopmiena ¥ nogaHa | sagBka Ha|
OOBEKT MHTENEKTYIbHOH COBCTBEHHOCTH |
(narent) B HUUC PK.
2020 rox
Beiaenenne n uaeHTHGUKALMS AHBaphb no 1 ‘ ByayT BbiaesieHbl i HAEHTHOHUHMPOBAHb
GaKTepHAIBHBIX KyJIbTYp 2020 HO4Bps | GakTepUaTbHbIE Ky/1bTY Dbl SHTEPONATOreH-
SHTEPONATOreHHbIX FPAMOTPHLIATENBHBIX 2020 HbIX rpamMoTpruaTensubix (Salmonella
(Salmonella spp., Escherichia coli) u spp., E.coli) u rpamnosiokuTenbibix
TPaMIIONOXKHUTEbHBIX GaKTepui GakTepuit
(Staphylococcus aureus) | (S.aureus). Byner u3gaHo B Ka3aXCTaHCKOM
H3garebeTBE | MeToluueckoe nocobue ¢
JIMTOBCKHMH YHEHbIMH.
1.3 OrGop Guomarepuana OT JKHBOTHBIX U | SHBaph nol Byaer oroGpan GuomarepHai oT JKHBOTHBIX
[THIL H IPOAYKTOB KHBOTHOTO 2020 HOAOPA | M NTHU ¥ NpoBBI MPOAYKTOB )KHUBOTHOIO
MPOUCXOK/IEHUS B X0O3aHCTBAX, 2020 MPOUCXOXKIEHHS B XO3AHCTBAX,
MsconepepabaTIBAIOIIKX IPEINPHATHAX msconepepabaTLIBAIOLIMX NPeANpUATHIX
cesepHoro pertoHa PK. ceepHoro perunona PK.
Boinenenue u MukpoGHonoruyeckoe | Byaer npoBeaeHo BblieleHHe H
HCC/ie0BaHHE MITaMMOB ‘ MHKPOGHOIOrHYECKOe Heeeq0BaH e
MHKPOOPraHH3MOB. BHOXHMUYeCKast LITAMMOB MHKPOOPTaHH3MOB. |
unentuduxkanus. Onpenenenne WUaeHTHHUMPOBAHBI LITAMMbL |
CepONOrHuecKoro pasHoobpasus u GakrepuaibHbIX Ky/1bTyp. [lonaepxanue
YPOBHS NATOreHHOCTH BBIAETEHHBIX | wTaMMOoB. ByayT nojtyueHbl YHCTbIE
MITAMMOB. | KyabTypbl. OnpesieneHo ceponoruyeckoe
pasHooGpasue U ypoBeHb [MaTOreHHOCTH
BBIIE/IEHHBIX IITAMMOB,
Byzer omyGaukosad | Tesuc B cOopHuke
| Mexaynapoanoi kotdepentuu PK.
Onpenenenue | aHBaps 01 Byzer onpenesnena aHTHOHOTHKOPE3UCTEHT-
AHTHOMOTHKOPE3NCTEHTHOCTH/ 2020 HOSIOPS | HOCTb M YYBCTBHMTE/ILHOCTD IITAMMOB
YYBCTBHUTEJIbHOCTH u orbop | 2020 MHKPOOPraHH3MOB K aHTHOMOTHKAM.
PE3MCTEHTHBIX ¥ TOJHPE3HCTEHTHBIX K | [posenen  ot6op PE3UCTEHTHBIX M
aHTHOMOTHKAM WITAMMOB. | NIOMPE3HCTEHTHBIX LITAMMOB.
Byaer  onyGaukoBana | cTaThi B
| PELeH3UPYeMOM  3apyOeKHOM  HayqHOM
M3JaHUKM, MHIEKCHpYeMOM B Oase JaHHbIX
Scopus.
2.3 VisyueHue criekTpa YyBCTBHTENBHOCTH/ | SHBAph 101 | Byzer usyueH cnexkTp 4yBCTBHTENbHOCTH/
yeroiiunBocTH GakrepHii, BeinenseMpx ot | 2020 HOAOPs (‘ YCTORYMBOCTH GaKkTepHii, BblAEITEMBIX OT
CENbCKOXO3AHCTBEHHBIX HHBOTHBIX H M3 2020 Ce/1bCKOX03ANCTBEHHBIX KHBOTHBIX H
MPOIYKUHH XKHBOTHOTO MPOMCXOKACHHS TPOIYKLMH XKHBOTHOTO MPOHCXOMKAEHHS
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weronani avcko-anapysun E-Tecr, u ap.
Onpenenewe  wmawvon  Gakrepi,
YCTORMHBIX K OLHOMY HIH HECKOTSKHM
Kacca aHTHOHOTHKOB.

[ weroamn ancko-andiym, E-Tecrom
Byzer ony6mikosatia | CTares b KypHATE,
1 pexomenyevom KKCOH MOH PK.

yayt

Onpesenenme renetiseckoro npoduns | sksaph | a0l | onpezener reneTueckme

AHTHGHOTHKOpESHCTENTHEI WTanv0B | 2020 | HOAGDA | MPOGMAM  GHTHGHOTHKOPESHCTEHTHLIX

auTeponaToreHHx GakTepHi 2020 | wranon SwTeponaTOreHHIX GaKTepii.
Byser onyGnukosana |  crams B
PeLeHIHpYeMOM  3apYGEAIHOM  HayHIHOM
AN, WHIEKCHDYENOM & Gase aHHbIX
Scopus.

3.3 TlpoBeieiite HCCAEIOBANMM METOLOM | sHBaps | 70 | | Byayr OTIpEde/etI Teisi PesHCTENTHOCTH Y

noTHMepasHo-uentok peakin (ITLIP) 2020 | HOXGPA | MCCTEAYEMLIX TPYNI MHKDOOTPAHHINOB.

2020 |[To pelyabrartaM BIMOHEHHBIX HayWHbIX

ecnenosainii Gyser noryden | oGbext
HHTEIEKTY ILHON COGCTBENHOCTH (naTeHT)
HHHC PK.

AWBIHS NO7YMEHHLIX PESY TLTATOB. awBaph | 40 | | ByayT nofyseHsl JMMAEMHOTOTHECKHE

PaspaGorka npaxhveckinx pexowentauii | 2020 | HOAOPA | AQUHBIE O PACTPOCTPAHEHHOCTH NOTH-

no  suGopy mamGoree  >dheKTHBHON 2020 | pEIUCTEHTHLIX LITAMMOB H FEHOB.

AHTHMMKDOGHOW ~ TepamMu  KMUICHHBIX | PeIHCTENT-HOCTH B CEBEPHOM perHoNe

MHQEKUHIt  KpYHOrO  poraToro  ckora, Kasaxcrana.

cBuHei H L. Byler npoBelew aHaIH3 NOAYHEHHBIX
pesywTaTo. PaspaGoTasi peKomenaaumH
|no  ewGopy HauGoaee ddexTupnO
aNTHMHKDOOHOT  Tepanim, o
[ paonarunony Henonb3oBatHIo

AHTHGHOTHKOB, a Takoke yCTOR4HBOCTH K

npoTMBOMMKPOGHHIM  npenapatan Y
MBOTHIX. BYZET H318HD B KA3AXCTANCKOM
| omateasctse | monorpagus.

Or 3akazunka:

Ot Henoanurens:

28
P He 0BOTEL IPOEKTa
= 7" Puuanosa PM.
[

1IXB  «Kocrasaficuit
YHHBEPCHTET  HveHi
gt MOH PK
Kapabiracon 7.5

Osmakoen:
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REPUBLIC OF KAZAKHSTAN

MATEHT
PATENT

Ne 4833
JIb /FOR UTILITY MODEL

(21) 2019/0699.2
(22) 05.08.2019

Kasaxkcran Pecry6mmkach: [Taifambr MoaeTbACP MEMICKETTIK Ti3imiMiHAC TIpKEY
y#i / Jlara pernetpatmun B [0CYIapCTBEHHOM PECCTPE MOME3HBIX MOACTCH
Pecry6muxu Kaszaxcran / Date of the registration in the State Register of Utility
Models of the Republic of Kazakhstan: 30.03.2020

(54) Hakrpl yaksIT pekHMIHJC TOTHMMEpa3bl Ti30eKT peakims d/iciMen staphylococcus aureus aHTHOHOTHKOPEIUCTEHTTLIINH aHbIKTay
it npaityepiiep MeH (uIYOpECHEHTT] JOH AP Ty P-ClEIHHKAILK HYKIEOTHATIK Ti1eri

Bupocriemmuieckas  HyKICOTWHAA  TOCTE/OBATETBHOCTh  NPAiVEPOB W (NIYODECHICHTHBIX  30HIOB /Ul ONpSICTICHHs
AHTHOHOTHKOpe3HCTeHTHOCTH Staphylococcus aureus METOJIOM TOTMMEPa3HOMH HETHOH PeakiMu B PEKHME PEATHHOTO BPeMeHH
Species-specific nucleotide sequence of primers and fluorescent probes to determine the antibiotic resistance of Staphylococcus aureus by
polymerase chain reaction in real time

(73) Kasaxcran PecriyGmixacsr BUTiM jkoHe FEUISIM MAHHCTPIrinin "A. Baiitypeison arsmars Koctanail MeMIekerTik yrmpeperTeri”
apYaIIbUIBIK KYPrisy KYKbIFBIHAFBL PECTYGIMKATBIK MeM/IEKeTTIK Kacinoprnl (KZ)

PecryGmikanckoe rocyapeTBenHoe Hpe/IIPHATHE Ha Hpape XossHcTBeHHOro BejeHusi "KocraHafickuii rocy/lapcTBeH bl YHUBEPCHTET
Menn A. BaiftypebioBa" Murerepesa oGpasoarus 1 Hayku PecrryGrmiu Kasaxcran (KZ)

«Kostanay State University named after A. Baitursynov» Republican State Enterprise on the Right of Economic Management of the
Ministry of Education and Science of the Republic of Kazakhstan (KZ)

(72) Baiiverion Baxuir Mypatosiu (KZ) Baimenov Bakhyt Muratovich (KZ)

Asmesa Tyawiyp Kossicsnia (KZ) Aliyeva Gulnur Kozyevna (KZ)

MerasiGacsa Anapa Mypatosia (KZ) Mendybayeva Anara Muratovna (KZ)
Pumanosa Payman MupanGacena (KZ) Rychshanova Raushan Miranbayevna (KZ)
HyeGaepa [vmkaran JhkanGy toia (KZ) Chuzhebayeva Gulzhagan Jambulovna (KZ)
Iliowsucric Pura (LT) Siugzdiniene Rita (LT)

Ilenvernio Nasen Buxroposu (KZ) Shevehenko Pavel Viktorovich (KZ)
Bepuyxaveron JKanaiitap JKarnaponiu (KZ) Bermukhametov Zhanaidar Zhagparovich (KZ)
Asewnna [0 Esrensennia (KZ) Aleshina Yuliya Yevgenyevna (KZ)

BUK Ko KOHbLIIB!

Toamucano DL E. KyauTsipos
Signed by EDS

«¥ITTHIK 3UATKEPIK MCHINIK HHCTHTYThD PMK upexTopsi
Jupexrop PITI «HanuoHAIbHBI HHCTHTYT HHTC/UICKTYAIbHOI COOCTBCHHOCTH»

.-\ Director of the «National Institute of Intellectual Property» RSE

S —

-
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Kasakcran Pecry6mmkacs [Tadiamsr MoaCTbACP MEMICKETTIK Ti3imiMiHAC TIpKEY
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(54) Hakrni yakem pexumiigie noimvepasipl TisGekti peakimsi djticiven Salmonella enterica Typimyieri MMKpoopramusmiepiin
AHTIMEKPOGTHI MPEIapaTTapra Pe3CTeHTTUIINH aHBIKTayFa apHaIFaH paitMepriep MeH (MTYOPeCTIeHTT] 30H/ITap KHUBIHTHIBI

HaGop mnpaitMepoB 1 (UIYOPECLIGHTHBIX 30HJIOB JUISl ONPEIEICHHS PEUCTEHTHOCTH MUKpOOpranmsmo Bujia Salmonella enterica
AHTUMUKPOGHBIM IIPETTAPATAM METOZIOM TO/IMMEPA3HOI LICTIHOM PEAKIIAN B PEKIME PEallbHOIO BPEMCHH

Set of primers and fluorescent probes to determine the resistance of Salmonella enterica microorganisms to antimicrobial agents by
polymerase chain reaction in real time

(73) Kasakcran PecriyGrmukacht BtiM &9He FRUTHIM MHHHCTPINiHIH "A. Baifrypebmon atbmitarsi Koctanail MeMIekeTTik yHHBEpCHTeTi"
MAPYAIILUIBIK JKYPrisy KYKBIFBIHIAFE! PECTyGIHKATIBIK MCM/ICKETTIK Kacinoptbt (KZ)

PecryGIHKaHCKoe TOCYIaPCTBEHHOE TIP/IPUATIE HA TpaBe No3sHCTREHHOTO Bejenus "KocTaHaiickitii rocy apCTBeHHbIA YHHBEpCHTET
uverm A. Baiitypermosa" Murmcrepetsa obpasosars i Hayku PecryGmixu Kasaxcran (KZ)
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Ministry of Education and Science of the Republic of Kazakhstan (KZ)
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1.1 Kpatkoe onicasiiie 0GbexTa, ero Ha3Ha4EHHe, 0GTACTE MPHMEHEHHA.
2 OcHoBHas (ananuTHYECKaS) HACTS
2.1 Textnueckuii YpoBEHb I TEHIEHLIH PATBHTHS 0GBEKTE HCCICAOBAHHIL.
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1 O6mue ganubie 00 00bEKTE HECIEI0BAHNS
Hauaso pa6otet — suBaps 2019 1.
Oxonuanue paGoTsl — Maii 2019 r.

1.1 KpaTkoe onncanne o6beKTa, €ro Ha3Ha4eHHe, 001aCTh IPHMEHEHHs

HanmeHoBaH#ie TeMBbI:

Mounutopunr AHTUOMOTHKOPE3UCTEHTHOCTH BO30yIUTECH SHTEpPONATOreHHbIX
300aHTPONOHO3HBIX 3aG0eBanuit CeepHoro pervona Kasaxcrana.

OGBeKT uceie0Banmil: MUKpOOpraHu3Mbl Buaa Salmonella enterica u S.aureus.

Hasnauenue pa3paboTok:

— Ompele/iieHHe PE3UCTEHTHOCTH MHKDPOOPTraHW3MOB Buja Salmonella  enterica x
AHTHMUKPOGHBIM TpenaparaM HCIOJIB3YKOTCA TpaiMepbl (0JIMTOHYKIEOTH b) H (iyopeclieHTHbIe
30HIBI;

— OmpeleNieHHe PEe3MCTEHTHOCTH MHMKPOOPraHM3MOB BHIa Staphylococcus —aureus K
aHTUMHKPOGHEIM TpenaparamM MCrolb3yloTes TpaitMepsl (OMHTOHYKICOTHIBI) H (IIyopeclieHTHbIe
30H[BI;

O6nacTs npuMeHeHns — MUKpPOOHOTIOTHS.

2 OcHoBHasl (aHAJAHTHYECKAS) 9aCTh

AKTyaJIbHOCTh M Hay4dHas HOBHM3HA. PasBHTHE YCTOMYMBOCTH K aHTHOMOTHKaM OOBIYHO
CBAI3AHO C FEHETHYECKUMH M3MEHEHHAMH, MO0 ¢ NMpHOOpeTeHHEM Te€HOB yCTOWYMBOCTH, JUGO ¢
MyTalMAMH B 3EMEHTaX, HMEIOIIUX OTHOIICHHE K AKTHBHOCTH aHTHOMOTHKA. OTHAKO B HEKOTOPBIX
CUTYallMsIX PE3UCTEHTHOCTh MOXET OBITh JIOCTHIHYTa 0e3 KaKHX-1u60 reHeTHYeCKHX M3MEeHEHHIl;
3T0 HasbiBaeTcs (PEHOTHIUHECKON Pe3NCTEHTHOCTHIO. He-yHac/ie1oBaHHOE CONPOTHBIIEHNE CBA3AHO
K CreuMpuuecknM nporeccaM Kak pocT B GHOILIEHKAX, HENOJBHKHBIA Y4acTOK pocTa HIH
NEePCHCTHPOBAaHME., DTH CUTYallMH MOPIM NPOM30MTH BO BpeMs MH(EKLUMH, HO OHH OOBIYHO He
PACcCMOTPEHbl B KIACCHYECKMX MCIIBITAHMAX TOABEPKEHHOCTH Ha KJIMHHYECKHX JaGopaTopHax
mukpo6ronornd. HenaBrue paGoThl Takke MOKA3aid, YTO BOCTIPHHMYHBOCTE K aHTHOHOTHKAM
CHIIBHO 32BUCHT OT GaKTepyaibHOro MeTaboMM3Ma 1 4To r1o6aibHble MeTaboIMyeCKHe PeryisToph
MOTYT MOJyAMPOBaTh 3TOT (GeHOTHI. DTa MOAYJAUMA BKIIOYAET CHTYaLMH, B KOTOPbIX GakTepun
MOryT GbITh GoJiee YCTOHUMBBLIMH HIX GOMee BOCIIPHUMYHBEIMA K aHTHOHOTHKAM.

ITpuMeHeHHe METOOB MOJIMMEpPa3HOi LEMHOH peakuun ob/ieryaer M yCKOpsSieT He TONBKO
JIETEKLMIO TeHOB PE3UCTEHTHOCTH K aHTMOAKTepHalbHBIM TIpemnapaTaM, HO M T03BOISET
OIHOBPEMEHHO MPOBOJNTH HMICHTH()MKAUMIO MHKPOOpPraHM3Ma 1O BHEA. B CBA3H C ITHM
HEOoOXOMMO BHEIPEeHHE COBPEMEHHBIX METOI0B.

IIpaxmuueckoe 3uauenue uccredosanut. PaboTa HMeeT NPaKTHYECKOE 3HA4YEHMe, TaK KaK
TeHbl, KOAMPYIOIIME YCTOHYMBOCTH K MPOTHBOMHMKPOOHBIM TpenapaTaM, MOryT ObITh JIETKO
PacnpoCTpaHeHbl CPe/IM KMBOTHBIX, JIONEH WM MepeMelleHbl OT KUBOTHBIX K /oMM MpH y6oe
MIM nepepaloTKe MHUIIEBBIX TMPOJYKTOB. Jlaxe eClH YCTOMUMBble GaKTEepHH, MOBPEKUEHHBI WIH
YOUTEI IpH NepepaboTKe MULIEBBIX POIYKTOB, BO3MOXKHO, YTO T¢HETHYECKHE T0CIIEI0BATEIBHOCTH
OCTaHYTCS HETPOHYTHIMH.

Ceesienns 0 BBINOJNHEHHH perjamenta: [Touck mpoBeieH 1o ucrounnkam KazPatentkz,
Google Patents, 6aza HUMC PK B noitom 06beMe, B yCTAHOBIGHHEIE CPOKH.

Tpennorxenue no npoBeeHHo noucka: [lonck HHGOPMALMH CIEIYET BECTH NOCTOSHHO.

Martepuans A1 TOC/ieAyIomero aHanusa: Mosorpaduu, 3akonsl, [OCTbI, MeToaMYECKHE
YKa3aHHs, CTaThi JKyPHAJIOB.

5




image90.png
2.1 Texunteckuii ypoBeHb 1 TEHIEHUHN PATBHTHS 00BeKTA HCCACIOBANMIT

VCTOMUMBOCTE K QHTHOAKTEPHATHHBIM NpENapaTaM SBIACTCH MPOGIEMOH MHPOBOTO
Macurraba. TTpoSeva VITIT npooaeT 0G0CTpATECA, 3T0 Cepbestieiias Yrposa A1s MHPOBOTO
OGLLECTACHHOTO  3PABOOXPHCHIA, KOTOpaA TpeGyeT ACHCTBHII BO BCEX TOCYABPCTBOHHSIX
CeKTOpEX H ysaCTIHA OGIIECTBA.

VCTOMMMBOCTS K  MPOTHBOMMKPOGHBIM  NPENAPATAM  DAIBMBACTCA CO  BPEMEHEM
€CTECTBEHHEIM 06pa3oM, OGHINHO NI0CPE/ICTBOM TEHETHYECKINX HIMEHHHH, OIIHAKO HEKOPPEKTHOE
1 HpE3MepHOE HCTIOMBIOBAHHE NPOTHBOMHKPOGHEIX NIPENAPATOB YCKOPAET STOT Mpotece. B cambix
PASHLIX MCCTEX QHTHOMOTHKH HETIPABHIBHO MPUMCHSIOTCA KaK y MOAEH, TaK M y AWBOTHBIX,
aauacTylo Ge3 KOMTPOTA co CTOPOHHI mpodeccHomaios. Kak mpuvep 310ymoTpeGieHns
HTHOHOTHKAMH MOKHO NDHBECTH UX DHEM TOMH C BHPYCHIMM WHQEKUMAMM (TPOCTYa,
IPHIIN) H HCTIONB30BAHKE B KAYECTBE CTHMY.IATOPA POCTA B KMBOTHOBOJICTBE H PHIGHOM X03AfiCTBe.

VeTolfuMBHIE K NPOTHBOMHKPOGHEIM MENapaTaM MHKDOH NPHCYICTBYIOT B JIOTAX,
KMBOTHBIX, NPOYKTAX MHTAHHA W OKpY’aioleil cpese (8 BOje, MouBe i Bo3fyxe). OHH MOTyT
PACNPOCTPANATECH KAK MEKAY JOXSMH W AHBOTHSIMH, TAK i OT HEIOBEKA K We/OBEKY.
Man05(pipeKTHBHEIH MHEKUHOHHBIH KOHTPOIS, HEHAVIEKALIVE YCTIOBA THTHEHS! H HEMPABBHOE
ofpatliehHe ¢ NPOJYKTaMH HTaHIA — BCE 9TO CTIOCOOCTBYET PACTIPOCTPAHEHHIO YCTOMMMBOCTH K
DIpOTHBOMHKPOGHHIM NpenapeTay.

Pa3paGoTKa HOBBIX AHATHOCTHYCCKHX WHCTPYMEHTOB, /EKaPCTBEHHbIX CPEACTB M BAKUMH,
YIyUllCHHE TOHAMAHWA BONPOCOS  YCTOMMHBOCTH K  MPOTHBOMHKPOGHLIM —Tpeniapara,
HAKAIIMBAHHE SHAHWA 33 CHET WCCTEIOBGHWA M ONWINALIOPE, CHIDKCHHC 3aGOICBACMOCTH W
ONTHMM3ALUAA HCTIOTHIOBEHHA NPOTHBOMHKPOGHHX NENAPATOB BCE ITO ABIACTCA OCHOBHEIMIH
3a789aMH 110 GOpBGe ¢ aHTHOHOTHKOPESHCTEHTHOCTBIO A F/IOGATSHOM YPOBHE.

Baroxaps paspaboTKe AHATHOCTHYECKHX HHCTPYMEHTOB OTEHECTBEHHOTO PONIBOICTEA,
HANDABICHHBIX WA ONPEAETERHE AHTHOMOTHKOPEIHCTEHTHOCTH GRKTEpH MOKHO MOTYHHT He
110pOroli aHAIIOr TeCT-CHCTEM, HO U He YCTYNAIOWH TT0 KaYecTBy H cNetdHIHOCTH.

TaGmnua B 63, 6.5, 6.6 npuioenna B He 3an07HACTCA B CBAIH C TeM, 4TO IOKyMeHTALMA
A TOKyNHBe KOMMJEKTyIOUwe W3ienHs e sanpaumsanacs. [lpwiokemwe I' m J[ - He
JANOAHSIOTES, IPOTPAMMOIi HCCIE/IOBARMIE HE NPEYCMOTPEHO.

llaTenTible  WcCeioBamWs  npoBeleHs B coomsercrsum ¢ CTPK
TOCT P 15.011-2005.

2.2 Henoam3onanie oGLEKTOR MHTEATEKTYAALHON COGCTBEHHOCTH W WX NPABOBAs
oxpana

Hlcnonsa08aiiie mpaifepoB i 1yOpECLIEHTHAIX J0H0B, /U1 ONpEeeh A PESHCTETHOCTH
MHKpoOpraniMos Biwios  Salmonella enterica n Staphylococcus aureus & GHTHMHKPOGHEIN
TIPENapaTaM He OTPAHHIMBACTCS MpHMEHEHHEM B KIMHWICCKOH MikpoGonorH. Hanpiep, ot
TECTH MOTYT GbiTh HCTOTG30BANS B MPOMBILLIEHHOCTH [T KOWTPOTA KA4ECTB MPOZYKTOB
DHTANNA, BOZM, (APMALCBTIMECKAX MPOAYKIOB WA JPYrHX NPORYKTOB, TpeGYIOUINX
MHKPOGHOIOTHUECKOTO  KORTPOTS, TAKKE MOTYT NDHMRSTHCA AT  OBHApYReHM W
WACHTHDKALIMH DEMCTERTHBIX GaxTepiii B GHOTOTHHCCKIX OBPAIIIAX CCTHCKOXOIRICTRCHIbIX
KMBOTHEIX H ITTHIL T JWATHOCTHYECKHE HHCTPYMEHTS! Takike MOTYT GhiTb OUGHS NOTE3HS AA

HMCCIEIOBATENBCKHX  LeACH, BKIIOURA KIMHMYCCKHC HCBITAHMA W STHICMHONOTHYECKHE
HeCTenIoBaNMA.
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TIPHJIOKEHHE A

VTBEPKIAIO
PykoBOMITe b HaysHO-
Heee0BaTebCKolt paGoTs!

PhD, acc.npgdeccop
Ao ool P Prmariona
2019r.

(O]

3azanne Ne 1
Ha IPOBC/ICHHE NATEHTHBIX HCCACA0BAHMIE

Hanmenosatme paGoTh! (Tembl):

Bruaocrewiiecive KyKIOTAIBIE IOCICIOBITETHICTH (Tpaiiviepst 1 iyopectermibi %or) A
COVRNIS TECTCHCTEMBI HI OCHOB TXIIAMEPHOF 1T ey B dopvare: Reabime 4 onpexeierus
PEHTEHTHOCTH KaHTHOHOTHIZN.

Cpokw BHTOTHERHA: AHBaps — Mail 2019 T.

3aau¥ NATEHTHBIX HCCACAOBAHMIA:

- NoydieHHe J0CTOBEPHIX ZAHHBIX 110 HANPABIEHAAM HCCE10BAHHH;

- H3YHEHHE CYILECTBYIOIIX BHATOTOB;

- WIYHEHHe TIPEHMYLIECTB WiLTH HEAOCTATKOB NIEPeA CYILIECTRYIOUIAMH AHATOTaMH.
OGunii o6sem i coaeparue paGot s cootserctan ¢ CTPK FOCT P 15.011-2005.

DOpMa IPEICTABIEHHA KOHEUHOTO JIOKYMEHTA — OTYCT O NIATCHTHbIX HCCCAOBAHIX.

KAJIEHJIAPHBIN IUIAH
_ Bu Tonpaszenenre - | Orserctaennsie C”:':;“ﬁ"ﬁg‘f”“” C——
TaTeTHEX WCTOTHATETH | MCTOTHHTENH
weeneaopanii | (concnomwienr) | (®M.0) m’;:fl’;i‘,‘:::::n o L
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Hanpassenio | Mali 2019 1. HeenezoBan
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Matexronen flﬁf,?/ A. MenmiGacsa
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TIPHJIOKEHHUE B

PernamenT noucka Ne 2
«il » M 2019r.
Hanvenosartie pagoTsi:

BhaocnewupHICCKHE HYKICOTHANSIE MOCTE0BATE BHOCTH (Npalivepst  payopecueHTHSlt 30H1)
LI COYIANMA TECT-CHETEMBI Ha OCHOBE TIOTHMEpa3HOF LienHoli peakuiuy B popwate Real-time za
Onpete e PESHCTEHTHOCTH K aHTHOHOTHKAM.

Howep n aata yraepachis sazanus: Ne 1 ot 11 anaps 2019 .
Lems nowcka whpopMauwwM: MOGOp NATEHTHOH MHGOPMAWMH 1O  BHIOCTCWHGHYECKHM
HYKICOTHIHBIM NOCICAOBATENBHOCTAM (Npaliepay 1 (U1OpECIeHTHEIM 30HAAN) AU CO3AAHHA
TeCT-CHETEMbI Ha OCHOBE TIONHMEpa3HOH LeMHOH peaxiui B dopware Real-time uix onpeenchis
PESHCTEHTHOCTH K AHTHOHOTHKAM.

OfocHonane  perfavenTa rovcka: MOMCK MPOBOMTCA N0 OTpacAesol W maTeHTHOM
r—

Havazo noucka: __suBaps 20191, OkoHuaHie nowcka: _Maii 2019 r.
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TIPAIOKEHHE B
Oruer 0 nowcke.

B.1 ToMcK NPOBEACH B COOTRETCTRHI € 3AZAHHEM HA NPOBEACHHE NATEHTHEIX HecieToBaNHl No
107 11.01.2019 rosa u Peraventa norexa o 2 ot 11.01.2019 roza.

B.2 Oran paGorsi:

- MOy HEHHE JOCTOBEPHELX JAHHSIX 110 HATIDABIEHHAM HCCE0BaIHIY;

- W3YEHHE CYIMIECTBYIOUIX AHATOTOB;

- W3yUeHHE PEMMYILIECTB I/ ITH HELOCTATKOB NIEPEA CYIECTBYIOLIMH BHATOTMH.

B.3 Hauaio noucka: saps 2019 r. OKoHuaHHe noueKa: Maii 2019 r.
B.4 Cie/leHHA O BBITIOTHEHHH PETIAMEHT NIOHCKA
- Tonex nposoawnca cornacko peGopaniam CTPK TOCT P 15.011-2005. u npoezeti

no7HOM 0GbeMme

B.S Tpeioenis 10 JansHeiiemy NPOBEAEHHIo NOHCKa H NATEHTHEIX HCCTENOBAHHI
- TIPOBOAMT NTEHTHBIE HCCIEAOBANIA B TEHEHHE BCETO NIEPHOA pAGOTS! Haz Tewoli

B.6 Marepiasi, 0ToGpaRibIe 414 M0CTEAYIONIEND aRa3a
- OTOBPANO H NPOAHATHMPOBANO 12 HCTOUHIKOR NATEHTHOH JOKYMEHTALUAH.
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Tabnuua B.6.1 — INatenTHas 10KyMeHTaLUs

Ipegmer noucka

Crpana Bbljauu,
BHJI U HOMEP

Bassuress (nareHToobMasaTeNb),

Caenenus 0
JiefCTBUM 0X-
PaHHOTO /10~
KyMEHTa Wi

OXpaHHOIo
(obBeKT bi crpana. Homep 3asBku, nata Hasanue uzodperenus, MpUYUHA ero
MCCIIC/I0BAHNS, €T0 AOKYMEHTS, NPUOPHTETA, KOHBCHIIMOHHBII noJiHO# MojeH, 06pasua) AHHYIUPOBA-
Knaccudurauon - R "
COCTaBHbIE YACTH) o NPHOPHTET, J1aTa IyOmmKauuit HHsA (TONBEO
HBIH MHZIEKC
JIA aHaTH3a
MATeHTHOH
YHCTOTH)
1 2 3 4 5
CA2630253A1 CA 2630253 2008-05-26 Mapkepbi yCTOHUHBOCTH K
Kanana Basska nogana Universite Laval aHTUOHOTHKAM
2009\11\26 Agrop: Mapk Vamrerr, Llze ®an
US9611501B2 US17560509P 2009\05\05 MeToj 1 ycTpoHCTBO 1St
2017\04\04 3asska nonana bocToHcKuM GBICTPOTO OnpeeIeHus
ynusepcuteroM, Fraunhofer USA Inc yeToiuuBocTH /
ApgTopsi: Anekcuc Daii 3ayap- 4YBCTBHUTEILHOCTH K
bamrAuape lllaponMakcum anTuOuoTHKam GaxTepHit
el M KanawmnnkosXonsrep Bupu
o RU2666605C2 AU2013901517 2013-05-01 Mertozpi neuenns
aHTHOMOTHKOpE3HCTe 5
B Poccus 3asska nosana Heokyau ITru Jita GairepHanbHbIX HHOEKIHMIE
2018-09-11 Astopsi: Creden [EM]DK, Canmkaii

Staphylococcus aureus
METOZIOM MLp

'APT”

US8426137B2
CLIA
2013-04-23

US08 /743 637 1996-11-04

3asexa nojana Genohm Sciences
Canada Inc.

Aropsi: Mumens I, BepxkeponMopic
ByaccunoAns I'ynenxasKpucrnan
MenapMapk Vannerr®paucya H.
Iukapllon X. Poit

MeTonbl ¥ 30U7bI A5
BbISIBJICHWS reHa
YCTOHYMBOCTH K
BaHKOMHILIHHY
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Iponomkenue Tabauua B.6.1

| 2 3 4 5
US20190119728 | US30766910P 2010-02-24 MeTo1bi IMarHOCTHKH
Al Bassrenne, nogannoe Brigham and BO30YyMTENeH
CILIA Womens Hospital Inc, General Hospital | nudekuponnsix 3abonesanuii
2019-04-25 Corp, Broad Institute Inc. W MX JIeKapCTBEHHOMN
Astopsi: leiimc omec, [lebopa YyBCTBHTEJILHOCTH
Xywr, Omu Bapuak
Onpenenenue EP2991638B1 AU2013901517A 2013-05-01 Metosi neyenus
PE3HCTEHTHOCTH Esponeiickoe 3aseka, noganHas Neoculi Pty Ltd GaKTepHanbHBIX HHOEKLHH
Salmonella enterica, NaTeHTHOE Astopsi: Ctusen [leinx, Canpkai

Staphylococcus aureus | BeAOMCTBO
K 2019-06-26
NPOTHBOMHKPOOHBIM
npenaparam MeToJIoM
TECT-CHCTEM

Tapr

JP2019104742A
Slonus
2019-06-27

Onpezenenne
aHTHOHOTHKOpE3HCTE
urHoctn Salmonella
enterica METOJIOM MLIp,
a TaKoKe ¢
HCNONB30BAHHEM
Habopa pearenTos

US61 /760,574 2013-02-04

3asBKa nojaua komnanueii Seres
Therapeutics Inc

Agtopsi: N Cook JIseuz, Han Zhang,
Jlonodpuo Duronn, Apryp beppu
Joua, Lombardo Mckenzie Mary-
Jane, G Aunins J[xoH, MakkeH3n
['peropu, Ocymu Towmpo

KoMnozuuun 1 cnocodst
N0/1aBJIeHHs POCTa
naToreHHsx Gakrepuit

Onpejienenue CN103421906B
antOHOoTHKOpe3ucTe | Kuraii
HTHOCTH 2015-03-25

Staphylococcus aureus
METO/IOM TUp

CN201310373614.XA 2013-08-23
3asska nogana Kuraiickoi akajemuei
MHCNEKIHH A KapaHTHHa

Astopsi: Ban ITun Hen Wuxy 03 Taun
Cioo STn Xaiipon Wkao IOumsH Wxao
Tytimuns Jlio Su

Cocras u cnocod
olpe/iesieHHs IeKapCTBEHHOM
YCTOMYHBOCTH 30JI0THCTOTO
cTaUIOKOKKA
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Ipopomkenue Tabanua B.6.1

1 2 3 4
Onpenenenue CN102399877A | CN 201110353547 2011-11-09 Habop s obuapysxenus
yyBCTBUTENbHOCTH K | KuTaii Baseka nozana Taipu Biosciences METHLIMIUTHH-DE3UCTEHTHOTO
METHULMILTHHY 2012-04-04 (Kwrait) Co., Ltd. wrramma Staphylococcus

Astop: X Xyaayu So Ciod aureus ¢ nomotbto [P
Onpesenenne EP2820147B1 US201261604878P 2012-02-29 SKenpecc-TecT Ha
anTubHoTHKOpesucte | Eponeiickoe 3aspaenue, noaannoe I'apsapackum 4yBCTBHTENLHOCTD K
HTHOCTH naTeHTHO® KOJLIE/DKEM AHTHOMOTHKAM
Staphylococcus aureus | Be1OMCTBO AsTopsi: Maiikn Cynep/lonansa 9. v
Metojiom TecT- 2018-08-08 WUnrbepMapk Jix. Kaprpaiir

CHCTEM

Anexcauap Yorrepe/bron Camionn
YOPKMAHDaniel LevnerMaprun
POTTMAH

Jlerekums rena CN105936931A

CN105936931A. 2016, L3 Hi, BT IH

Habop s gryopecienTHol

PE3HCTEHTHOCTH Kuraii | FIVEKEE, A0, TR, TilE Konuyectpennoi [P~
2016 JIETEKLIMH reHa

JIeKapCTBEHHOM
YCTOHYHBOCTH
Enterobacteriaceae
nruedabpuku u cnocob ero
JIeTeKUMH

Onpegenenne W02017/012659 | WO2017/012659Al.. Andreas Keller, TeHeTHUECKOE TECTUPOBAHHME

undexuun y Al Susanne Schmolke, Cord Friedrich JUISl IPOTHO3MPOBAHMSA

nauMeHTa ¢ BHAAMH 2017 Stihler, Christina Backes, Valentina YCTOWYHBOCTH BHIOB

Salmoneila, Germany Galata calbMOHeM K

NOTEHLHATIBHO NPOTHBOMUKPOGHBIM

PE3UCTEHTHBIMU K npenaparam

NIEHEHHIO

NPOTHBOMHKPOGHBIMU

NIeKapCTBEHHBIMH

Ccpe/icTBaMH

IMarenTtoBes & u/(/,u‘af/ A. MenppiGaesa
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Tabmmma B.6.2 — Hayuro-TexHuYecKas, HOpMaTHBHas TOKYMEHTAIHS i MaTePHAIIBI
IOCY/TapCTBEHHOM PEerHCTpalii

[PE3UCTEHTHOCTE»

Tpenmer HanmeroBanwe HCTOYHHKA C Asrop, Toxn, MecTo 1 opran u3gaHus
ToucKa yKa3aHHeM CTPaHHIIB! JlepIKaTens
HCTOYHHKA JIOKYMEHTAIHH
1 2 3 4
Onpenenenue PocniotpeGuan- | MYK 4.2.1890-04
YyBCTBUTENLHOCTH 30p Onpenenenne
MAKDPOOPTaHH3MOB K UyBCTBUTENEHOCTH
aHTHOAKTePHATBHBIM MHKPOOPraHH3MOB K
mipeniapataM. MeTomdeckue AHTHOAKTepHATEHEIM
yKa3aHus. nipenaparam. MeTozuecKkie
ykasanus. — M.: @L'mD
Pocnorpe6ragzopa, 2004
WMHCTPYKIIMA (@BVH [THHUA 2013, Mocksa, ®BYH [THUA
0 IPUMEHEHHIO TECT-CHCTEMBI DIHAEMAONOTHH | DIHIEMHONOTHH
«CAJI-KOM» nnst IPocriorpeGranzo- | Pocrorpe6ranzopa
TMATHOCTHKH pa
CaIbMOHEIIE3a METOZIOM
Omnperniesten | MonuMepasHoO# HEMHOM
ue peaknuu
gyscrButen | [OCT 31659—2012 [ocymapcrennoe | 2014, Mocksa,
BHOCTH (ISO 6579:2002) ITPOJIYKTHI [Hayunoe Crannapruadopm
mukpoopra | ITUIIEBBIE. [IpeKICHHE
HM3MOB K | Meton BeisBIeHns Oakrepuii  Bceepoccuiickmit
anTubakTep | poxa Salmonella Hay4HO-
HATBHBIM HCCIIeI0BATEIBCK
npenaparam i IECTHTYT
[KOHCEPBHOM 1
BOIIECY ITATEHOMH]
TPOMBIILTEHHOCTH|
» (CHY
BHUMKOIT)
PykoBozncto EUCAST 1o EUCAST 2013, EC, European Society
BBISIBIICHAIO of Clinical Microbiology and
MEXaHH3MOB PE3HCTEHTHOCTH Infectious Diseases
M PE3HCTEHTHOCTH, UMEIomeH
ocoboe
KITHHHYECKOE H/HITH
SIHIEMHOJIOTHYECKOE
3Ha4YeHHe
Kimnuaeckne pexomennammn.  [[Ipopumsras 2016, Mockaa,
Onpenenerne KOMUCCHSI TIO MesxpernonanbHas
UYBCTBHTEIBHOCTH CHENMAIBHOCTH | ACCOIMANHSA 110 KIMHIYECKOH
MHKPOOPTaHH3MOB K «Knamgeckast MHUKPOOHONIOTHHE 1
AHTUMHUKPOOHBIM TIperiapataM  MHKPOGHOIIOTHS 1| aHTUMHKPOOHOM
AHTHMHKPOOHAS | XAMHOTEpaNnK
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ITponomkenne Tabmuusr B.6.2

perspectives in food- and
water-borne infections

1 2 3 4
MeTHnNUIH-PE3UCTEHTHBIH T 2017, r. Yura,
Staphylococcus aureus Kapramosa, TocynapcTBenHoe
(MRSA). HM. YUpeKIeHHE
MexaHH3MBI PE3UCTEHTHOCTH. | MaHyxuHa, 31paBOOXPAHEHHS
YyBCTBHTENBHOCTE K JLH. KPAEBAS
AHTHOMOTHKAM. Jimutprena KJIMHUYECKAS
JlaBopaTopHasi IHATHOCTHKA. BOJIbHUIIA
Characterization of class I Bjern-Arne Journal of Medical
integrons in clinical strains Lindstedt, Even | Microbiology (2003), 52,
of Salmonella enterica subsp. | Heir, Irene 141-149
enterica serovars Nygard and
Typhimurium and Enteritidis Georg
from Norwegian Kapperud
hospitals
Antimicrobial drug resistance | E. John FEMS Microbiology
in Salmonella: problems and Threlfall Reviews 26 (2002) 1417148

ANTIBIOTIC RESISTANCE
PROFILE OF GRAM
NEGATIVE BACTERIAL
ISOLATES COLLECTED
FROM VARIOUS HOSPITAL
AND LABS OF KARACHI,
PAKISTAN

Saima Mobhsin,
Asma Saeed

International Journal of
Current Research

Vol. 7, Issue, 03, pp.13699-
13702, March, 2015

Tabmuma B.6.3 - IlepedeHb MOKYNHBIX KOMIUICKTYIOIIHX HW3JIENMH, MO KOTOPHIM 3alpomieHa

JIOKYMEHTAIIAs.
Jlata 3anpoca | Hanmenosanwe n SanparuBaemas Bux n HOMEp Hanmenosanne
PekBU3UTHI o6o3HaueHHE JOKYMEHTAIus (OTBET O JOKyMEHTa 3ampaluBaeMoit
TIHCEMaA TOKYITHBIX T1H, BBITHCKA U3 OTYETA, | TOTYYEHHOTO OpraHu3aluy
3arpoca KOMILTEKTYIOIIHX TV, I1®, Bemucka u3 TIPH 3aITPOCE HITH HIH

I1®). Llens nomyyeHns

TIpUYUHA OTKasa. TPEANPUATHS C

3anparMBaeMoi PexBu3uTEI YKa3aHueM
JIOKyMEHTauuu THUCBMa-0TBETa MecTa
HaxOXACHUSA
(anpec)

3anpamnBaTL TIATEHTHO-TIPaBOBYIO JOKYMEHTAIIHIO
110 KOMIUICKTYIOIINM W3ACIIHIM HE Tpeﬁye'rcx
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Tabnuua B.6.4 - KonmuecTBo ony61MKOBaHHBIX JIOKYMEHTOB 110 T0jiaM

OOBEKT TEXHUKH H €0 Crpana | KonuyecTBo rareHToB, npeanareHTo PK, nHHOBaMOHHBIX
COCTABHBIC YaCTH [0/1a9¥ | NIATEHTOB, ONMyOIMKOBAHHBIX 3a5BOK 10 TOJ[aM ITOJaqH

3adBKH 3asBKH (WCKJHO“IEH naTCHTBI-aHaJIOFH)
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Tabanua B.6.5. - B3auMHOe naTeHTOBaHHE
Crpana naTeHTOBaHUS Konnuectso narenTon
Hanuonamsnast 3arareH-
TIPHHA/IIE)KHOCTD HAMHORATL™ | 1 awmmrx | Beero
o . RU |GB |US |(JP |DE |IT HBIX MATeR- |
ToB PK Ay
cTpaHax

He 3amosnsieTcs, IporpaMMoil HCClieJOBaH7I He TIPeyCMOTPEHO,
HCIIOJIB3YIOTCS TOJIBKO MaTeHThI PO

Tabmua B.6.6 - 'eorpadus naTeHTOBaHHsS 00BEKTOB MPOMBILIIIEHHOM COGCTBEHHOCTH

HCCIENYyEeMbIMHA lilﬂpMaMH (HO TNaTeHTaM-aHajoram

Howme; Howmepa
Haumenosanue Haumenosa- P i JHara P
TIEPBAYHOMN Jlata BBIJIaHHBIX
(bupmB! maTeH- HHE npHopHTeTa
3asBKH TmyOIMKalK | IaTeHTOB
TOBNAJeNbla | TEXHHYECKOIo
u (oaHHBIX
pemeHus
TIEpBHYHON | 3asBOK IO
(u306peTenus)
3asBKH CTpaHaMm
BBIIAYH)

He 3anoJIHACTCH, !TpOl'paMMOﬁ HCCIIeI0BaHUM HE TIpEeIyCMOTPEHO

Tpunoxenne I' u [T — He 3amosHsAeTCs, IPOrPAMMOI HCCIIEIOBAHHIL HE TPELYCMOTPEHO.
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Pexomennanun
XossiictBo TOO «Arpo JIunep» Kocranaiickoii o6iaactu

PesyabTaThl HeceA0BaAHMIA:

- BBbIJIeJIeHBl MHKPOOPraHH3MBl OTHOCSINMecss K ceMelctBy Listeriaceae, poxn
Listeria, Bun Listeria monocytogenes;

- HCCIedyeMble  MHKPOOPTaHM3MBI ~ UyBCTBHTENBHEl K  aHTHOHOTHKAaM
JOKCHIIHKJIMHOBOTO, TeTPALIMKIXHOBOTO U JIEBOMULIETHHOBOTO Psia.

Pexomenganun: [y npenoTBpalleHUs Pa3BUTUS PE3UCTEHTHOCTH y [IATOrEHHBIX
MHKPOOPraHHM3MOB HEOOXOIMMO CBOEBPEMEHHO IPOBOAMTEH HPO(HIAKTHYECKHE
MEpPOIIPHUATHSL: - BaKIIMHALHS.

C uensio 5dpexTHBHOMN aHTHOMOTHKOTEpANHK 3a00IeBaHUH B BallleM XO3SHCTBE
HeoOXOMMMO Il JIeYeHMs WMCIIONB30BaTh AHTHOMOTHKM C  y4eTOM HUX
YYBCTBUTEJIPHOCTH K MMKPOOPTaHH3MaM T.. HCIIOJNb30BaTh aHTHOHOTHKH
TETPALUKIMHOBOTO (JOKCHIMKIINH) U JIEBOMHUIIETHHOBOTO Psifia.

2z
Hauansauk HUATTB C. KokaHoB
3aB.oTIena MUKPOOHOTIOTHYECKIX
HCCIIeJOBaHUH I". Baucees
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Pexomennanuu
XossiiiecrBo TOO «Kapia Mapkca» Kocranaiickoit obnactu

PesyabTaThl Hcciie10BaHMIA:

- U3 MaTOJIOTMYeCcKOro MaTepuaia BhIIENeHs MHKpoopranusMsl Diplococcus
lanceolatus, Salmonella enterica rpynmst B, D;

- HcclegyeMble MHKDOOPTaHM3MBI UyBCTBHTENBHBI K aHTHOHMOTHKAM:
JICBOMHIIETHH, KAHAMHULIMH U aMITLAJUTHAH.,

Pexomenganuu: - mpoBOAUTH NPOMWIAKTHYECKHE  MEPONPHUATUS -
BaKIMHALUS KOPOB H MOJIO/THSIKA;

- TpU JIEYCHWH AHTUOMOTHKAMH MOJIOJHSAKA H B3POCIOrO IIOTOJIOBBS
KPYIIHOI'O pOraToro CKOTa MCIIONB30BaTh AHTHOMOTHKY JIEBOMUIIETHH, KaHAMULIMH
¥ aMITHIAIUTAH.

21.02.2019

Hauansank HUUTIBb C. KokanoB
3aB.oTeNIa MUKPOOHOIIOTHIECKHX

HCCIIeJOBaHUIT I'. Baucees
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Pexomenganuu
XoszsfierBo TOO «Capsiaram» JlenucoBckoro paitona Kocranaiickoii o6nactu

PesyabTaThl HeC/IeIOBaHHAI:

- BBIZIeJIEHBI MHKDOOPTaHU3MBl ~ OTHOCSIIHECS K  ceMeicTBY
Enterobacteriaceae, poxy Escherichia, Bun Escherichia coli.

- HccleqyeMble MHKPOOPIaHHM3MBI UyBCTBHTENBHBI K aHTHOMOTHKAM:
JIEBOMHMLETHHOBOTO M TEHHITWINHOBOTO psifia (aMIHLWUIMH), aMUHOTTIMKO3UIaM
(HEOMHIIMH, KAHAMHIIUH).

Pexomenganuu: - IIPOBOJAMTE TNPOQUIAKTHYECKHE MEPOIPHSTHI -
BaKIMHALUS KOPOB ¥ MOJIOJIHSIKA,;

- TIpH JIeYeHWH aHTHOMOTHKAMH MOJIOAHSKA M B3POCIOrO IIOTOJOBBS
KPYIIHOTO pOraToro CKOTa HCIIONB30BaTh Ipenaparsl JIEBOMHIETHHOBOTO, M
TIEHWLWIMHOBOTO psifa (aMIMIMWUIAH), ¥ aMHHOITIMKO3UAOB (KaHAMHUIIVH,
HEOMHUIHH).

31.01.2020
Hauansuuk HUNITB C. Kokanon
3aB.oT/ea MUKPOOHOIIOTHYECKUX
HCCIIeIOBAHUM I'. BauceeB
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MuHHCTEpCTBO 00pa3oBaHus H nayku Pecny0iuKH KazaxcTad

HbIi yHHBEPCHTET HMECHH A. baiiTypcbIHOBA

Kocranaiicknii rocyiapcTBeH
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B xo3siicreax KocraHaiicKoro paioHa»
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Kasakcran PecnyGaukachinbii Gisliv #oHe FHLIBIM MHHHCTPJIrL

A. BaliTypchbIHOB aTBIHAAFbI Kocranai MeMJIeKeTTIK yHHBEepCHTET]
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TUIIJIOMIBIK KY¥MbIChI

TakbIpbIObI: «Tapan ayaaHbIHAA 2KaHyapJap nenecinge Ta0bUIFaH
caJlbMOHeJIAIapAblH AHTHOHOTHKKE TO3IMALTIriH OaKbIIAY»

5B120100 — BerepHHapabiK MeAHIHHA

OpbiHAaFaH:
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Kaszakcran Pecnny6inkachbIHBIH Gis1iM 5K9He FHIJIBIM MHHHCTPJIITI

A. Baiitypcbinos aTeinaarsl Kocranaii MeMiIeKeTTiK yHHBepCHTeTi

AI‘papJIl:ll(-TeXHHKaJ’lbIK HHCTHTYTBI

~

«aneggpqnﬁuﬁ BapuaHT CAaH»
M. na7na no yue6Hoit pabote

JUIIIIOMBIK XK¥MBICBI

TaxbIpbIobl: «7Kac ipi Kapa MaJbIHBIH caJlbMOHeIe3 ay PYBbIHBIH (aJ1aybl
JKoHe aJIIbIH-aJTy IIapaiapbn

5B120100-BeTepuHapJibIK MeJHIHHA MAMaHAbIFbI

OpsbiHaaran: T'.Kaauposa, KyHi3ri oKy
HBbICAHBIHBIH 5 KypcC CTYAeHTi

FroinbiMu skeTexii: P.Poimanosa PhD,

acc.)

Kocranaii, 2020

npodeccop
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Kocranalickuii rocyapcTBEeHHBIH yHHBEpCHTET UMeHU A.BalTypcriHOBa
Kadenpa BeTeprnapHoOit caHuTapun

«Snengponuuu BapuaHT CAaH»|
nena no y4e6HoiA pabote

ol I A Bondnel

V]IK 636.09.579.62.579.62 Ha npaBax pyxonucu

MUJIYIIKUHA EJJEHA UTOPEBHA

Hnpuxanus Staphylococcus aureus merogamu JIHK-1narsocTuku B MosioKe
H MOJIOYHBIX MPOIYKTaX

6M080200 — TexHOIOTUs IPOU3BOACTBA IPOLYKTOB XUBOTHOBO/CTBA

npOGKT Ha COMCKaHHE CTEIICHU MarucTpa CeJIbCKOro X03s1#icTBa

HayuHslii pyKOBORUTENb:
Koxkanos Cabut Kabaprmesuy
K.B.H., IOL[EHT

Kocranaii, 2019
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Kocranaiickuii rocy1apcTBeHHBI YHUBEpCUTET UMeHH A.balTypchiHOBa
Kadenpa BeTeprHapHO# MeUIMHBI

YK 636.09.579.62.579.86 Ha npaBax pykonucu

«3NEeKTNOHHDIN BapuaHT CAaH»
X Ae\74a no y4e6xoi pa6ore

AJIEIIINHA YOJINSI EBTEHBEBHA

OcoGennoctn npoduJieii pesucTeHTHOCTH cTadpuaokokkoB B Kocranaiickoi
00JIaCTH ¥ UX BJIHSIHHE Ha BBIOOP aHTHOHOTHKOB

6M120100 — BerepurapHas MeIUIIHA

HI/ICCCpTaHHH Ha COMCKaHME CTCIICHU MarucTpa BETEPUHAPHBIX HAYK

Hayuns1it pykoBoAUTENb:
Primanoa Payman Mupau6aeBna
K.B.H., TokTop PhD

Kocranait, 2020
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CITPABKA

Mennpsi6aeBa AHapa MypatoBHa sBIIseTCs CTYAeHTKOH KocTaHalicKoro pernoHajibHOro
yHuBepcuTeTa UM. A. BaiiTypcbinosa (uuensus Ne 12020851 ot 11.12.2012r. 6e3
OrpaHWYEeHusI CPOKa IeiCTBHs) U 00y4aeTcst Ha 3 Kypce arpapHO-TEXHUYIECKOro HHCTHTYTa

0uHOI1 hOpMbl 0OYUEHHs JOKTOPAHTypa Ha FOCY IapCTBEHHOM 00pa30BaTellbHOM I'PaHTe 10
cnenuansHocT 6D120200/8D09102-BetepunapHas caHUTApHsL.

CripaBKa faHa [Jis PeIbsIBICHHUs 10 MeCTy TpeboBaHHs.

07.10.2020r. T

™ Voo

(=R

Q&
2\

5 1 2
[napHbiii cnetuanuct OP: EEi K;&;gerapnﬁa M.A.

Wcn. Kenskerapuna Mepeke AlbMyKaHOBHA
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CITPABKA

Anuesa I'ynbHyp KosbleBHa siBIsieTes cTy aeHTKoM KocTaHalickoro pernoHaIbHoro
yHuBepcuTera uM. A. baliTypesiosa (muuensust Ne 12020851 ot 11.12.2012r. 6e3
OrpaHUYEHMs CPOKa NEHCTBHU) 1 00ydaeTcs Ha 3 Kypce arpapHO-TeXHHYECKOrO HHCTUTYTa
04HOH OpMBI 0OYUEeHHUsI JOKTOPAHTYpa Ha FOCY 1apCTBEHHOM 00Pa30BaTeIbHOM rPaHTe 10
cnennansHocty 6D120200/8D09102-BereprunapHas caHUTapusl.

CrnipaBka n1aHa 1U1st IPeAbsABIEHHS [0 MECTy TPeOOoBaHus.

07.10.2020r.

TIPKEY
=]

['naBHbIi cniequanuct OP:

Wen. KenxerapiuHa Mepeke AJlbMyKaHOBHA
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 NR 044373.1:11-704 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 104709.1:63-756 Salmonella enterica subsp. enterica strain LT2 

 NR 074799.1:83-776 Salmonella enterica subsp. enterica strain Ty2 

 NRK-1

 NR 118588.1:60-753 Citrobacter koseri strain CIP 82.87 

 NR 111998.1:62-749 Pantoea agglomerans strain JCM1236 

 NR 118011.1:85-772 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 104933.1:87-774 Leclercia adecarboxylata strain CIP 82.92 
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 NRK-2

 NR 074799.1:55-797 Salmonella enterica subsp. enterica strain Ty2 

 NR 104709.1:35-777 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:31-773 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074910.1:52-794 Salmonella enterica subsp. enterica strain LT2 

 NR 042154.1:25-768 Enterobacter hormaechei strain 0992-77 

 NR 104890.1:35-777 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:30-772 Raoultella planticola ATCC 33531 strain JCM 7251 
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 NRK-3

 NR 104709.1:40-766 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:36-762 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:60-786 Salmonella enterica subsp. enterica strain Ty2

 NR 074910.1:57-783 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:48-759 Pantoea agglomerans strain JCM1236 

 NR 028912.1:51-762 Enterobacter cloacae strain 279-56 

 NR 104890.1:40-766 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:35-761 Raoultella planticola ATCC 33531 strain JCM 7251 
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 NRK-4

 NR 074799.1:88-800 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:16-728 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 104709.1:68-780 Salmonella enterica subsp. enterica strain LT2 

 NR 118011.1:85-796 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 104933.1:87-798 Leclercia adecarboxylata strain CIP 82.92 

 NR 104890.1:68-780 Citrobacter koseri strain CDC-8132-86 

0.001
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 NR 104709.1:34-701 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:30-697 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074910.1:51-718 Salmonella enterica subsp. enterica strain LT2 

 NRK-5

 NR 074799.1:54-721 Salmonella enterica subsp. enterica strain Ty2 

 NR 111998.1:29-694 Pantoea agglomerans strain JCM1236 

 NR 125691.1:11-678 Pseudocitrobacter anthropi strain C138 

 NR 118588.1:31-698 Citrobacter koseri strain CIP 82.87 

 NR 112011.1:29-696 Raoultella planticola ATCC 33531 strain JCM 7251 

0.002
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 NR 104901.1:67-768 Shigella boydii strain P288 

 NR 025569.1:67-768 Escherichia albertii strain Albert 19982 

 NR 114042.1:67-768 Escherichia coli strain NBRC 102203 

 NR 104826.1:74-775 Shigella sonnei strain CECT 4887 

 NR 026332.1:74-775 Shigella dysenteriae strain ATCC 13313 

 NRK-6

 NR 027549.1:60-761 Escherichia fergusonii ATCC 35469 

 NR 026331.1:75-776 Shigella flexneri strain ATCC 29903 

 NR 119109.1:81-781 Pseudescherichia vulneris strain ATCC 33821 

 NR 118568.1:20-721 Enterobacter cloacae strain ATCC 13047 
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 NRK-7

 NR 074902.1:81-795 Escherichia fergusonii ATCC 35469 

 NR 114079.1:54-768 Escherichia fergusonii strain NBRC 102419 

 NR 104826.1:61-775 Shigella sonnei strain CECT 4887 

 NR 027549.1:47-761 Escherichia fergusonii ATCC 35469 

 NR 026331.1:62-776 Shigella flexneri strain ATCC 29903 

 NR 118333.1:73-786 Kosakonia sacchari strain SP1 

 NR 104823.1:66-780 Citrobacter amalonaticus strain CECT 863 

 NR 117437.1:75-789 Cronobacter muytjensii strain 05CHPL67 

0.002
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 NRK-8

 NR 104709.1:40-766 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:36-762 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:60-786 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:57-783 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:48-759 Pantoea agglomerans strain JCM1236 

 NR 104890.1:40-766 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:35-761 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 025566.1:30-754 Kosakonia cowanii JCM 10956 DSM 18146 strain 888-76 

0.002
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 NR 104709.1:34-756 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:30-752 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:54-776 Salmonella enterica subsp. enterica strain Ty2 

 NRK-9

 NR 074910.1:51-773 Salmonella enterica subsp. enterica strain LT2 

 NR 118588.1:31-753 Citrobacter koseri strain CIP 82.87 

 NR 112011.1:29-751 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 025566.1:24-744 Kosakonia cowanii JCM 10956 DSM 18146 strain 888-76 

 NR 042154.1:24-747 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:29-749 Pantoea agglomerans strain JCM1236 

0.002
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 NR 104826.1:70-774 Shigella sonnei strain CECT 4887 

 NR 027549.1:57-760 Escherichia fergusonii ATCC 35469 

 NR 026331.1:71-775 Shigella flexneri strain ATCC 29903 

 NRK-10

 NR 026332.1:71-774 Shigella dysenteriae strain ATCC 13313 

 NR 116340.1:1-673 Brenneria alni strain pvfi20 

 NR 118333.1:87-785 Kosakonia sacchari strain SP1 

 NR 118568.1:17-720 Enterobacter cloacae strain ATCC 13047 
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 NRK-11

 NR 104709.1:39-765 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:35-761 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:59-785 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:56-782 Salmonella enterica subsp. enterica strain LT2 

 NR 042154.1:29-756 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:48-758 Pantoea agglomerans strain JCM1236 

 NR 104890.1:39-765 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:34-760 Raoultella planticola ATCC 33531 strain JCM 7251 
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 NRK-12

 NR 104709.1:48-767 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:44-763 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:68-787 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-715 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 074910.1:65-784 Salmonella enterica subsp. enterica strain LT2 

 NR 042154.1:38-758 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:48-760 Pantoea agglomerans strain JCM1236 

 NR 104890.1:48-767 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:45-762 Raoultella planticola ATCC 33531 strain JCM 7251 
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 NRK-13

 NR 074799.1:71-785 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-713 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 104709.1:51-765 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:48-758 Pantoea agglomerans strain JCM1236 

 NR 118011.1:71-781 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 074888.1:78-792 Salmonella bongori strain NCTC 12419 

 NR 118588.1:48-762 Citrobacter koseri strain CIP 82.87 
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 NRK-14

 NR 074799.1:71-785 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-713 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 104709.1:51-765 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:47-761 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 111998.1:48-758 Pantoea agglomerans strain JCM1236 

 NR 118011.1:71-781 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 118588.1:48-762 Citrobacter koseri strain CIP 82.87 

 NR 112011.1:46-760 Raoultella planticola ATCC 33531 strain JCM 7251 

0.002


image45.emf
 NR 118011.1:85-744 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 104933.1:87-746 Leclercia adecarboxylata strain CIP 82.92 

 NR 111998.1:62-721 Pantoea agglomerans strain JCM1236 

 NR 119108.1:99-753 Salmonella enterica subsp. enterica serovar Typhimurium strain ATCC 13311 

 NR 044373.1:17-676 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 074799.1:89-748 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:86-745 Salmonella enterica subsp. enterica strain LT2 

 NRK-15

 NR 104709.1:69-728 Salmonella enterica subsp. enterica strain LT2 
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 NRK-16

 NR 104709.1:34-752 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:30-748 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:54-772 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:51-769 Salmonella enterica subsp. enterica strain LT2 

 NR 025566.1:24-740 Kosakonia cowanii JCM 10956 DSM 18146 strain 888-76 

 NR 104890.1:34-752 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:29-747 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 042154.1:24-743 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:29-745 Pantoea agglomerans strain JCM1236 

0.001
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 NR 104890.1:34-764 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:29-759 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 042154.1:24-755 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:29-757 Pantoea agglomerans strain JCM1236 

 NR 074910.1:51-781 Salmonella enterica subsp. enterica strain LT2 

 NR 074799.1:54-784 Salmonella enterica subsp. enterica strain Ty2 

 NR 044372.1:30-760 Salmonella enterica subsp. salamae strain DSM 9220 

 NRK- 17

 NR 104709.1:34-764 Salmonella enterica subsp. enterica strain LT2 
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 NR 104890.1:39-760 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:34-755 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 042154.1:29-751 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:48-753 Pantoea agglomerans strain JCM1236 

 NR 074910.1:56-777 Salmonella enterica subsp. enterica strain LT2 

 NR 074799.1:59-780 Salmonella enterica subsp. enterica strain Ty2 

 NR 044372.1:35-756 Salmonella enterica subsp. salamae strain DSM 9220 

 NRK-18

 NR 104709.1:39-760 Salmonella enterica subsp. enterica strain LT2 
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 NR 104709.1:51-766 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:47-762 Salmonella enterica subsp. salamae strain DSM 9220 

 NRK-19

 NR 074799.1:71-786 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-714 Salmonella enterica subsp. diarizonae strain DSM 14847 16S ribosomal RNA partial sequence

 NR 074910.1:68-783 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:48-759 Pantoea agglomerans strain JCM1236 

 NR 118011.1:71-782 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 104890.1:51-766 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:46-761 Raoultella planticola ATCC 33531 strain JCM 7251 

0.002
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 NR 026331.1:62-768 Shigella flexneri strain ATCC 29903 

 NR 026332.1:62-767 Shigella dysenteriae strain ATCC 13313 

 NR 104826.1:61-767 Shigella sonnei strain CECT 4887 

 NRK-20

 NR 114042.1:54-760 Escherichia coli strain NBRC 102203 

 NR 074902.1:81-787 Escherichia fergusonii ATCC 35469 

 NR 104823.1:66-772 Citrobacter amalonaticus strain CECT 863 

 NR 118568.1:7-713 Enterobacter cloacae strain ATCC 13047 
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 NRK-21

 NR 104826.1:70-767 Shigella sonnei strain CECT 4887 

 NR 027549.1:57-753 Escherichia fergusonii ATCC 35469 

 NR 026331.1:71-768 Shigella flexneri strain ATCC 29903 

 NR 026332.1:71-767 Shigella dysenteriae strain ATCC 13313 

 NR 114042.1:63-760 Escherichia coli strain NBRC 102203 

 NR 116340.1:1-666 Brenneria alni strain pvfi20 

 NR 118333.1:87-778 Kosakonia sacchari strain SP1 

 NR 118568.1:16-713 Enterobacter cloacae strain ATCC 13047 

 NR 125691.1:40-737 Pseudocitrobacter anthropi strain C138 
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 NR 104709.1:40-764 Salmonella enterica subsp. enterica strain LT2 

 NR 074799.1:60-784 Salmonella enterica subsp. enterica strain Ty2 

 NRK-22

 NR 044372.1:36-760 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074910.1:57-781 Salmonella enterica subsp. enterica strain LT2 

 NR 042154.1:30-755 Enterobacter hormaechei strain 0992-77 

 NR 074888.1:67-791 Salmonella bongori strain NCTC 12419 

 NR 104890.1:40-764 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:35-759 Raoultella planticola ATCC 33531 strain JCM 7251 
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 NRK-23

 NR 074799.1:114-790 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:42-718 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 044372.1:90-766 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 104709.1:94-770 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:87-763 Pantoea agglomerans strain JCM1236 

 NR 118011.1:110-786 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 104933.1:112-788 Leclercia adecarboxylata strain CIP 82.92 

 NR 043860.1:67-743 Trabulsiella odontotermitis strain Eant 3-9 
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 NRK-24

 NR 104709.1:34-764 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:30-760 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:54-784 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:51-781 Salmonella enterica subsp. enterica strain LT2 

 NR 025566.1:24-752 Kosakonia cowanii JCM 10956 DSM 18146 strain 888-76 

 NR 104890.1:34-764 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:29-759 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 042154.1:24-755 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:29-757 Pantoea agglomerans strain JCM1236 

0.001
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 NRK-25

 NR 104709.1:40-773 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:36-769 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074799.1:60-793 Salmonella enterica subsp. enterica strain Ty2 

 NR 074910.1:57-790 Salmonella enterica subsp. enterica strain LT2 

 NR 104890.1:40-773 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:35-768 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 104940.1:15-748 Atlantibacter hermannii strain CIP 103176 

 NR 042154.1:30-764 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:48-766 Pantoea agglomerans strain JCM1236 


image56.emf
 NR 074799.1:52-785 Salmonella enterica subsp. enterica strain Ty2 

 NR 044372.1:28-761 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 104709.1:32-765 Salmonella enterica subsp. enterica strain LT2 

 NRK-26

 NR 074910.1:49-782 Salmonella enterica subsp. enterica strain LT2 

 NR 111998.1:27-758 Pantoea agglomerans strain JCM1236 

 NR 042154.1:22-756 Enterobacter hormaechei strain 0992-77 

 NR 112011.1:27-760 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 104890.1:32-765 Citrobacter koseri strain CDC-8132-86 

 NR 025566.1:22-753 Kosakonia cowanii JCM 10956 DSM 18146 strain 888-76 
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 NR 104826.1:63-775 Shigella sonnei strain CECT 4887 

 NR 026332.1:64-775 Shigella dysenteriae strain ATCC 13313 

 NR 026331.1:64-776 Shigella flexneri strain ATCC 29903 

 NRK-27

 NR 027549.1:49-761 Escherichia fergusonii ATCC 35469 

 NR 114042.1:56-768 Escherichia coli strain NBRC 102203 

 NR 136472.1:76-788 Escherichia marmotae strain HT073016 

 NR 118106.1:56-768 Citrobacter amalonaticus strain LMG 7873 

 NR 126208.1:23-735 Enterobacter hormaechei subsp. xiangfangensis strain 10-17 

0.005
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 NR 074799.1:54-787 Salmonella enterica subsp. enterica strain Ty2 

 NRK-28

 NR 104709.1:34-767 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:30-763 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074910.1:51-784 Salmonella enterica subsp. enterica strain LT2 

 NR 118588.1:31-764 Citrobacter koseri strain CIP 82.87 

 NR 112011.1:29-762 Raoultella planticola ATCC 33531 strain JCM 7251 

 NR 042154.1:24-758 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:29-760 Pantoea agglomerans strain JCM1236 

0.001
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 NR 074799.1:60-787 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-715 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NRK-29

 NR 104709.1:40-767 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:36-763 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074910.1:57-784 Salmonella enterica subsp. enterica strain LT2 

 NR 042154.1:30-758 Enterobacter hormaechei strain 0992-77 

 NR 111998.1:48-760 Pantoea agglomerans strain JCM1236 

 NR 118588.1:37-764 Citrobacter koseri strain CIP 82.87 

 NR 112011.1:35-762 Raoultella planticola ATCC 33531 strain JCM 7251 

0.001
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 NRK-30

 NR 074799.1:91-789 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:19-717 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NR 104709.1:71-769 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:67-765 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 119108.1:99-794 Salmonella enterica subsp. enterica serovar Typhimurium strain ATCC 13311 

 NR 111998.1:64-762 Pantoea agglomerans strain JCM1236 

 NR 118011.1:87-785 Enterobacter cloacae subsp. dissolvens strain ATCC 23373 

 NR 042349.1:69-767 Enterobacter ludwigii strain EN-119 

 NR 104933.1:89-787 Leclercia adecarboxylata strain CIP 82.92 

0.001
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 NR 074910.1:56-785 Salmonella enterica subsp. enterica strain LT2

 NR 119108.1:65-793 Salmonella enterica subsp. enterica serovar Typhimurium strain ATCC 13311 

 NR 074799.1:59-788 Salmonella enterica subsp. enterica strain Ty2 

 NR 044373.1:1-716 Salmonella enterica subsp. diarizonae strain DSM 14847 

 NRK-31

 NR 104709.1:39-768 Salmonella enterica subsp. enterica strain LT2 

 NR 044372.1:35-764 Salmonella enterica subsp. salamae strain DSM 9220 

 NR 074888.1:66-795 Salmonella bongori strain NCTC 12419 

 NR 104890.1:39-768 Citrobacter koseri strain CDC-8132-86 

 NR 112011.1:34-763 Raoultella planticola ATCC 33531 strain JCM 7251 

0.001


