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РЕФЕРАТ

Есеп 26 бет, 1кітап, 8 сурет, 3 кесте, 29 әдебиет, 9 қосымша
ҚАНТ ҚЫЗЫЛШАСЫ, МОЛЕКУЛАЛЫҚ ТАЛДАУ, ДНҚ – МАРКЕР, ГЕНДІК ҚОР, ӨСІМДІК СЕЛЕКЦИЯСЫ
Зерттеу нысаны: қант қызылшасының 100 коллекциялық үлгісі.
Жұмыстың мақсаты –  қант қызылшасының гендік қорын толықтыру, байыту және молекулярлық-генетикалық талдау жүргізу, сонымен қатар"ҚазақЕжӨШҒЗИ" ЖШС қант қызылшасы тобының коллекциялық үлгілерінің генетикалық туыстығын зерттеу болып табылады.
Зерттеу әдістері: молекулярлық бағалау әдістері.
Зерттеу нәтижелері: «ҚазЕжӨШҒЗИ»ЖШС қант қызылшасы тобының коллекциясы А. Л. Мазлумов атындағы Бүкілресейлік қант қызылшасын және қантты ғылыми-зерттеу институтының 22 үлгісімен толықтырылды.
17 молекулярлық маркер (RAPD, SSR) таңдалып, қант қызылшасының үлгілері үшін ПТР-талдауды оңтайландыру жүргізілді. RAPD және SSR маркерлерін (PAWS 5, PAWS 6, PAWS 16, PAWS 17; Bvv21, Bvv53, Bvv155; OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18) пайдалана отырып, қант қызылшасының 100 үлгісінің генетикалық әртүрлілігін зерттелінді. Зерттеу нәтижелері негізінде "ҚазЕжӨШҒЗИ"ЖШС қант қызылшасы коллекциясының будандары мен линияларының молекулярлық-генетикалық паспорттары жасалынды.
SSR маркерлерін қолдана отырып, қант қызылшасының 20 линиясын генетикалық талдау нәтижесінде біркелкіліктің жоғары дәрежесі 3 ЦАҰ (цитоплазмалық аталық ұрықсыздық) линияларында анықталды (ЧС–1631, МС-7, МС-1949). Зерттелінген қант қызылшасы линияларының 60% - ы біркелкіліктің орташа және төмен деңгейімен сипатталды.
Әл-Фараби атындағы ҚазҰУ Хабаршысы, биологиялық сериясы № 3 (88), нөлдік емес импакт-факторы бар (БҒСБК ұсынған) рецензияланатын отандық басылымда 1 (бір) мақала жарияланды. 
Зерттеу нәтижелері бойынша мақала дайындалып, Scopus базасының кіретін, процентилі 35% «SABRAO Journal of  Breeding and Genetics», рецензияланған ғылыми басылымға мақала жіберілді. Мақала басылымға қабылданды.
Қолдану саласы: қант қызылшасының селекциясы.

ABSTRACT

	Report 26 pages, 1book, 3 tables, 8 figures, 29 sources, 9 appendixes. 
SUGAR BEET, MOLECULAR ANALYSIS, DNA-MARKER, GENE POOL, PLANT BREEDING 
	Research object: 100 collection samples of sugar beet.
	Purpose - Replenishment, enrichment of the sugar beet gene pool and carrying out molecular genetic analysis, study of the genetic relationship of sugar beet samples from the collection of the “KazRIAPG” LLP sugar beet group. 
	Research methods: molecular assessment methods. 
	Research results: the collection of the group of sugar beets “KazRIAPG” LLP was replenished with 22 samples of sugar beets from All-RussianRISBS named after MazlumovA.L. 
	Seventeen molecular markers (RAPD, SSR) were selected and PCR optimization was performed for sugar beet samples. The genetic diversity of 100 samples of sugar beet from the collection was assessed using RAPD and SSR markers (PAWS 5, PAWS 6, PAWS 16, PAWS 17; Bvv21, Bvv53, Bvv155; OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18). Based on the analysis results, molecular genetic passports of hybrids and lines of sugar beet from the collection “KazRIAPG” LLP were compiled. 
	As a result of genetic analysis of 20 sugar beet lines using SSR markers, a high degree of homogeneity was revealed in 3 CMS lines (ChS-1631, MS-7, MS-1949). 60% of the analyzed sugar beet lines were characterized by medium and low degree of uniformity.
 	1 (one) article is published in a peer-reviewed domestic edition with a non-zero impact factor (recommended by CQAES), Bulletin of KazNU named after al - Farabi, biological series № 3 (88) 2021 жылы.
	Based on the research results, an article was prepared and sent to the peer-reviewed scientific publication "SABRAO Journal of Breeding and Genetics", where it is in print, included in the Scopus database, at least 35% percentile.
	Scope: selection of sugar beets.
31

94

CONTENT
	[bookmark: _Toc306959830][bookmark: _Toc306960229][bookmark: _Toc306977156]INTRIDUCTION ………………………………………...………………………………….
	7

	MAIN PART OF THE RESEARCH REPORT …..…………………………………………
	11

	1 Research materials and methods ………………….…………………………………….....
	11

	2 Research results………………….…………………………………………………..…….
	14

	2.1
	Replenishment of the collection with samples of sugar beet "KazRIAPG" LLP from the countries of near and far abroad………………………………………………..
	14

	2.2
	Selection of molecular markers and PCR optimization………………………….…...
	14

	2.3
	Analysis of polymorphism of sugar beet samples using RAPD SSR markers ………  
	14

	2.4
	Evaluation of the genetic homogeneity of sugar beet lines used as components of hybrids using SSR markers…………………………………………………………...
	
19

	ҚОРЫТЫНДЫ………………………………………………………………………………
CONCLUSION………………………………………..……....……………………………..
	23
25

	LIST IF USED SOURCES………………………….………….…………………………....
	27

	APPENDIX А - List of sugar beet specimen collection.........................................................
	30

	APPENDIX B - Acceptance certificate of seed material of sugar beet samples.....................
	33

	APPENDIX V - Characterization of RAPD markers and conditions for PCR analysis …….
	35

	APPENDIX G - Dendrograms of genetic distances of selection samples of sugar beet collection …………...………………………………………………………………………..
	
37

	APPENDIX D - Molecular passports of sugar beet collection, 2021 …………………….....
	52

	APPENDIX E - Availability of personnel for the task execution …………………………..
	72

	APPENDIX Zh - Patent research report ………………………………………...………...
	73

	APPENDIX I - List of published scientific works ................................................................. 
	87

	APPENDIX K - Copy of the calendar working plan for 2020-2021 years..........................
	88



DEFINITIONS, SYMBOLS AND ABBREVIATIONS
The following abbreviations and designations are used in this research report:

	AFLP
	-
	Amplified Fragment Length Polymorphism

	ISSR
	-
	Inter Simple Sequence Repeats

	QTL
	- 
	Quantitative traits locus

	RAPD
	-
	Random Amplified Polymorphic DNA

	SSR
	-
	Simple Sequence Repeats

	RELP
	-
	Restriction fragment length polymorphism

	CQAES
	
	Committee for Quality Assurance in Education and Science of the   
Ministry of Education and Science of the Republic of Kazakhstan 

	DNA
	- 
	Deoxyribonucleic acid

	dNTP
	- 
	Nucleoside triphosphates are nucleosides with three phosphates; 
Natural nucleoside triphosphates are represented by: adenosine 
triphosphate, guanosine triphosphate, cytidine triphosphate, 
thymidine triphosphate and uridine triphosphate

	KazRIAPG    
	-
	Kazakh Research Institute of Agriculture and Plant Growing

	МАS
	-
	Marker assisted selection

	ME of RK
	-
	Ministry of Education of the Republic of Kazakhstan

	МS
	-
	Male sterile line

	MinAgri of RK
	-
	Ministry of agriculture of the Republic of Kazakhstan

	sample
	-
	sample

	PCR
	-
	Polymerase chain reaction

	LLP         
	-
	limited liability partnership

	CMS
	-
	Cytoplasmic male sterility



INTRODUCTION

To increase the yield of sugar beet, it is necessary to create a source material with new characteristics. In view of the complex, time-consuming selection, which takes about 10-15 years to create a single variety of sugar beet and the availability of a variety of material, breeders are faced with the task of accelerating the creation of hybrids adapted to local conditions. The success of breeding work depends crucially on the degree of diversity of such material, its genetic study. The natural intraspecific genetic diversity of beets is small. Currently, one of the urgent tasks is to create a genetic database of root beet variety types used in breeding. When creating and introducing new beet varieties and hybrids that meet the requirements of modern technologies, a scientifically based selection of the source material and its evaluation by molecular genetic markers becomes particularly important.
The purpose of the project is to replenish, enrich the sugar beet gene pool and conduct molecular genetic analysis, study the genetic relationship of sugar beet samples, the collection of the sugar beet group of "KazRIAPG" LLP.
Project objectives:
- To replenish the collection of sugar beet "KazRIAPG" LLP from near and far abroad;
- To evaluate the genetic diversity of 100 sugar beet samples from the collection, the sugar beet group of “KazRIAPG " LLP, using molecular markers for molecular genetic identification.
Expected results:
The collection will be replenished with samples of "KazRIAPG" LLP sugar beet from the countries of near and far abroad. The genetic diversity of 100 samples of sugar beet collection, sugar beet group of “KazRIAPG” LLP, will be assessed using molecular markers to carry out molecular genetic identification. One (1) article will be published in a peer-reviewed domestic publication with a non-zero impact factor (recommended by CQAES). 1 (one) article or review will be published in a peer-reviewed scientific journal included in the 4 (fourth) quartile in the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least 35 (thirty-five) or in print in specified editions.
[bookmark: z228]The revealed genetic structure of the original parent forms and sugar beet hybrids based on RAPD analysis of genomic DNA allows to make their genotyping. RAPD analysis of genomic DNA using single arbitrary primers and SSR (Simple Sequence Repeats) — PCR with flanking primers to a short mini - or microsatellite repeat allows identifying markers with codominant inheritance and identifying genetic polymorphism of sugar beet breeding materials. The developed method of identification of breeding materials by DNA markers is recommended to be used when registering sugar beet samples (genetic passport), as well as to protect the copyright of breeders.
[bookmark: z229]In the President's Address to the people of Kazakhstan, one of the most important tasks facing the agro-industrial complex is to ensure the country's food security. At the same time, special attention is paid to stimulating the production of basic food products, including sugar. In the conditions of the south, south-east of Kazakhstan, the only crop used as the main raw material in the production of white sugar is sugar beet. In recent decades, sugar produced from domestic sugar beet in Kazakhstan is 14%, the remaining 86% is imported. In this regard, the main task of agricultural science in solving this problem is scientifically based recommendations for the creation of new highly productive varieties and hybrids of sugar beet. To what extent Kazakhstan provides itself with sugar, said the ex-Minister of Agriculture of the Republic of Kazakhstan (from February 2019 to July 10, 2021) Saparkhan Kesikbaevich Omarov, who today (from July 28, 2021) is the chairman of the board of JSC "National Company "Food contract corporation", at the government hour in the Mazhilis (20.06.2020), the correspondent of MIA "Kazinform"reports [1], Omarov S. K. focused on the development of the sugar industry. “Sugar beet production increased from 345 thousand tons to 486 thousand tons, yield - from 285 to 325 c/ha. Sufficiency with domestically produced sugar increased from 7% to 14%. The development of the raw material base is planned, while the expansion of the cultivated areas of sugar beet is envisaged through the restoration of additional irrigated land and the development of the sugar industry in the northern regions”, he explained. Omarov S.K. added that the existing factories will be modernized and 2 new sugar factories will be put into operation in Zhambyl and Pavlodar regions with a total production capacity of 216 thousand tons of sugar per year.
Sugar beet (Beta vulgaris L. ssp. Vulgaris) is one of the most important industrial crops for both food production and sugar production. An important task of modern sugar beet breeding is to obtain new initial forms and accelerate the creation of hybrids with increased productivity and other economically useful signs and properties. Regardless of the means and methods of breeding, the most difficult part of the work is to identify genetic variability in the initial breeding material and select the desired genotypes [2]. Reserves of such variability constitute the genetic potential of the formation of a species and a population, but due to the complexity of detection, they are not easily accessible to the breeder, and some of them are not disclosed at all by conventional methods of genetic analysis.
Molecular marking methods open up wide opportunities for identification of breeding materials of sugar beet, which allows solving the problem of the lack of morphological markers [3]. As a result of a patent search in Kazakhstan, no such work was carried out.
With the use of isozyme markers, the genetic polymorphism of sugar beet materials was studied, the inheritance of isozyme loci was established, and the resistance of sugar beet to the nematode was tested [4]. The use of protein markers made it possible to identify the forms of fodder, red and sugar beets [5, 6]. The methods of DNA genotyping (RELP, SSR, RAPD) were carried out to create a genetic map of the sugar beet genome [7], to study the polymorphism of species of the genus Beta [8], and to identify gynogenetic lines [9].
At the present stage, it is relevant to study the possibility of using a set of molecular genetic markers based on RAPD -, SSR -, and protein analyzes, which allow grouping the studied material according to the degree of genetic relationship [10], to identify genetic differences between contrasting qualitative and quantitative characteristics of plants [ eleven]. It seems promising to use DNA technologies and other methods of molecular marking, with the help of which it will be possible to solve such problems of modern breeding as control over the transfer of genetic material of wild relatives during distant crosses. 
In this regard, the study of the possibility of using methods of molecular genetic marking (RAPD, SSR, protein) for the identification of breeding materials, in the development of crossbreeding programs, selection of introgressive forms of sugar beet is an urgent area of research. 
The use of molecular markers opens up prospects for studying the genetic nature of quantitative traits by marking the locus that determine their development and, on this basis, practically increasing the efficiency of breeding methods. This direction is associated with the development of the modern approach MAS (marker assisted selection), selection based on markers and works not on the results of standard mapping, but on information about the dynamics of the relationship between markers and the level of development of a quantitative trait in natural populations [12]. Despite the relevance and applied significance of this approach, it is actively used in the world and is not used at all in Kazakhstan for sugar beet. Achievements of world practice in the use of DNA markers of quantitative traits (QTL's) for selection are mostly private information of biotechnological centers [13]. Therefore, Kazakhstan needs to develop its own means of introducing DNA marker technologies into the breeding practice of sugar beet.
The identification and certification of varieties, forms and lines of plants is becoming more and more urgent. The main advantages of SSR, ISSR, RAPD and AFLP markers for identification of plant genotypes are: high sensitivity and specificity, ease of implementation, availability and cost-effectiveness. 
Such work was not carried out in Kazakhstan. Our work is aimed at accelerating and helping breeders, thus, the issue under consideration is relevant for Kazakhstan. 
The project "Replenishment, enrichment of the gene pool of sugar beet (Beta vulgaris) and the study of its genetic diversity using molecular markers" was registered with JSC "NCSSTE" under number 0120РК00213. 
БИ О Л О ГИ Ч ЕС К И Е Н А У К И
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MAIN PART OF THE RESEARCH REPORT
[bookmark: z241]
1 Research materials and methods

Research material. A collection of 100 samples of hybrids and lines of sugar beets of the sugar beet group of “KazRIAPG” LLP, the list of which is presented in Appendix A, Table A. 1), was used as a material for the study of research and development work. The collection includes samples of sugar beet from FSBSI "All-Union Research Institute of Sugar Beet and Sugar named after Mazlumov A.L." (Russia, v. Ramon), the Institute of Bioenergetic Crops and Sugar Beet (Ukraine, Kiev), the world collection of the All-Russian Institute of Plant Genetic Resources named after N.I. Vavilov (All-RussianRIPG, St. Petersburg), from Kyrgyzstan, Germany and samples of “KazRIAPG” LLP selection.
Research methods. To study the genetic diversity of sugar beet hybrids and lines, genomic DNA extraction was performed from the leaves of 15-20 day-old sugar beet seedlings using the DeLaporta S. L. et al., 1983 technique [14]. The DNA lines were represented by DNA leaf samples from 10 individual sugar beet plants. DNA hybrids are represented by DNA leaves from 5 individual plants (Figure 1, 2).
[image: ]
Figure 1-Electrophoretic profile of PCR products using RAPD marker ORS-06 for 5 individual plants of sugar beet hybrids

The quality of the isolated DNA was determined by electrophoresis in 1.0 % agarose gel in the presence of ethidium bromide. The DNA concentration was measured by the spectrophotometric method, which is based on the ratio of wavelengths at the maximum photometric absorption of nucleic acids at 260 nm and 280 nm (6715UV/VIS. Spectrophotometer, Jenway, USA). GeneRuler 100 br DNA Ladder ("Thermo Scientific", Biolabmix) was used as markers of molecular weights.
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	a-sowing of sugar beet samples, b-the "fork" phase of sugar beet samples, v-selection of material for DNA analysis, g - conducting molecular studies  of sugar beet in laboratory conditions

	
Figure 2 - Sugar beet samples in a greenhouse complex and DNA isolation



The primers were synthesized in Novosibirsk by "Biosan" LLC, RAPD and SSR markers for sugar beet samples were used as primers: OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18 [15, 16], PawS 5, PawS 6, PawS 16, PawS 17 [17, 18, 19]; Bvv21, Bvv53, Bvv155 [20, 21]. PCR analysis was performed in an "Eppendorf Mastercycler" amplifier (Germany).
The amplification products were separated in 1.2 % agarose gel (Sigma Life Science, USA) and 8% polyacrylamide gel, stained with ethidium bromide, at a constant voltage of 130 volts and 200 volts, respectively. Identification of the size of PCR fragments was carried out in the Quantum–ST4 gel-documenting system (France).
 The reaction mixture for PCR amplification with RAPD markers consisted of: 2 mcL (50 ng) of the studied DNA, 2 mcL reaction buffer (10 × TagBuffer with (NH4)2SO4), 1 mcL dNTP (4 mM) mixture of four dNTP (LLC "Biosan", Novosibirsk, Russia)), 250 µM primer (LLC "Biosan", Novosibirsk, Russia), 2 mcL (25 mM) MgCl2, 0.3 mcL (5u/µl) Taq polymerase (LLC "Biosan", Novosibirsk, Russia), 11,7 mcL sterile water, free of nuclease (Biotechnology Grade).
The reaction medium for PCR amplification with SSR markers consisted of 15 mcL: 2 mcL (50 ng) of the studied DNA, 1,5 mcL reaction buffer (10 × TagBuffer with KCl), 0,7 mcL dNTP (4 mM) mixture of four dNTP (LLC "Syntol", Moscow, Russia)), 0,5 mcL BSA ("Thermo Scientific", USA), 0,5 mcL of each primer (LLC "Biosan", Novosibirsk, Russia), 2 mcL (25 mM) MgCl2, 0,15 mcL (5u/µl) Taq polymerase (Biosan LLC, Novosibirsk, Russia), 7,15 mcL sterile water. 
To carry out the polymerase chain reaction, the following temperature regime was used: 940C - 3 min, 30 cycles (940C - 30 s, 530C - 30 s, 720C - 60 s), 720C - 3 min.
The index of information content of PIC markers (polymorphism information content) was calculated by the formula (Roldan-Ruiz I. et. al. [22]: PICi = 2fi (1 - fi), where PICi is the polymorphic information content of the marker "i", fi is the frequency of the amplified allele (the band is present) and (1 - fi) the frequency of the zero allele (the band is absent).
[bookmark: _Toc306959845][bookmark: _Toc306960244][bookmark: _Toc306977169]The dendrograms were built in the R software environment version 4.0.3 (2020-10-10) "Funny-Bunnies Freak Out" using the dist() and hclust() functions of the base package {stats}. Similarity matrices are constructed using the "binary" method of the dist() function for RAPD analysis data, and clusters are calculated based on these matrices using the "Ward.D2" method of the hclust () function.



















2 Research results
2.1 Replenishment of the collection with samples of sugar beet "KazRIAPG" LLP from the countries of near and far abroad
The collection of the sugar beet group of "KazRIAPG" LLP was replenished with 22 samples of sugar beet from All-RussianRISBS named after Mazlumov A. L. The list of samples is presented in Appendix B.

2.2. Selection of molecular markers and PCR optimization
More than 460 literary sources were studied, 7 sources were the closest to our topic. For the research, we selected 17 molecular markers: OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18, PAWS 5, PAWS 6, PAWS 16, PAWS 17; Bvv21, Bvv53, Bvv155; optimization was performed for PCR analysis with all selected markers. The optimization results with all markers are presented in (Appendix B, Table B. 1, Table B. 2).
2.3 Analysis of polymorphism of sugar beet samples using RAPD ISSR markers
Based on the results of molecular genetic analysis, binary matrices were compiled for each primer, in which the presence (1) or absence (0) of fragments with the same molecular weight on the electrophoregram were noted. Each RAPD -, ISSR-fragment was considered as a separate genetic locus. The level of polymorphism for each parameter was determined by the part of polymorphic loci from the total number of loci per primer, expressed as a percentage.
Molecular analysis of the initial parent components and hybrids, sugar beet lines using RAPD, SSR markers allowed us to identify for each genotype studied a certain set of DNA fragments that distinguishes it from other breeding materials and samples of the collection. The RAPD and SSR primers used in the work provided a good result, which are shown in table 1.

Table 1-Results of the analysis of 100 sugar beet samples using RAPD and SSR markers
	Name of markers
	Size of PCR fragments, bp
	Number of amplified fragments
	Number of polymorphic fragments
	The level of polymorphism 
%
	PIC, %

	1
	2
	3
	4
	5
	6

	OPA-09
	317-1684
	8
	2
	25
	0,35

	OPA-10
	287-2156
	9
	2
	22
	0,37

	OPA-19
	439-1843
	8
	3
	37,5
	0,37

	OPB-18
	229-1761
	10
	2
	20
	0,39

	OPC-06
	374-2183
	10
	4
	40
	0,42

	OPD-03
	200-1683
	9
	1
	11
	0,44

	OPE-01
	116-2152
	8
	2
	25
	0,41

	OPE-12
	395-1514
	3
	0
	0
	0,26

	OPP-17
	264-1716
	8
	1
	12,5
	0,25

	OPP-18
	200-2163
	10
	4
	40
	0,46

	PAWS 5
	125-1838
	8
	2
	25
	0,35

	PAWS 6
	228-2595
	8
	2
	25
	0,34



	Continuation of table 1

	1
	2
	3
	4
	5
	6

	
PAWS 16
	369-2220
	6
	2
	33
	0,38

	PAWS 17
	177-1396
	9
	1
	11
	0,24

	Bvv21
	250-400
	3
	1
	33
	0,30

	Bvv53
	185-250
	4
	2
	50
	0,24

	Bvv155
	200-298
	3
	1
	33
	0,20

	average value
	
	7,2
	2
	26
	0,34



The number of amplified fragments was 124 in 100 sugar beet samples. The main amplicon distribution zone was located in the range of 116-2595 bp (Figure 3). 
[image: ]
Marker –step 50. 1. МS-7; 2. MS-1949; 3. Aksu; 4.2120; 5.1005; 6.2198; 7. SOAN-5; 8. PMS 90; 9. PMS 134; 10. Roxanne; 11. VP 29; 12. H-22; 13. Patriot; 14. KazSib 14; 15. Kozak; 16. Svetlana; 17. Olzhych; 18. Zluka; 19. Po117; 20. PMS 133; 21. Ramnes; 22.2232; 23. Final; 24. Smena; 25. Kubanskiy MS-95; 26. Espekh; 27 MS 2113; 28. GO MM (14044 + 15676); 29. Ruslan; 30. RMS 135

Figure 3 - Electrophoretic profile of PCR products using the RAPD marker OPC-06

Ninety-two fragments were monomorphic and 32 were polymorphic. The average number of evaluated bands per primer was 7,2, and the average number of polymorphic fragments per primer was 2,0. The PIC indices reflecting the polymorphism of the marker were in the range of 0,20 - 0,46 (table 1). 
When primers were used for moderately repeating DNA sequences, the largest number of amplicons (10) was detected in primers OPP-18, OPB-18, OPC-06, while the number of polymorphic amplicons was 4, 2, 4, respectively, which accounted for 20-40% of polymorphism. The highest polymorphism rate in this study was recorded in primers OPP-18 (40%), OPC-06 (40%), OPA-19 (37,5%), figure 2. High resolution of primer OPC-06 for revealing genetic originality cultivars have also been shown in other studies by Ghasemi AR, et al. [23]. 
According to the classification of Botstein et. al. [24], high-informative primers include those with PIC≥0.5, medium-informative ones - with a PIC value in the range of 0,5-0,25; to low informative - PIC≤0.25. According to our research, all markers used in the analysis were classified as medium informative. 
Clustering was carried out and dendrograms were built, showing the similarities and differences of sugar beet samples according to the results of RAPD analysis, for a better perception of the data due to the large number of samples, we divided them into two graphs (figure 4, 5).
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Figure 4 - Dendrogram showing genetic similarity between 53 sugar beet samples based on RAPD analysis data
According to the similarity metric using the "binary" method at a distance of 0.7, sugar beet samples were divided into 7 clusters. All Kazakhstani hybrids are combined in three clusters with Russian and Ukrainian hybrids and lines, which shows that they are similar in origin.
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Figure 5 - Dendrogram showing genetic similarity between 49 sugar beet samples 
based on RAPD analysis data

According to the metric of similarity according to the "binary" method at a distance of 0.87, the sugar beet samples were divided into 5 clusters. Kazakhstani hybrids are combined in all five clusters with Russian, Ukrainian, Polish hybrids and lines, which shows that they are similar in origin.
An important role in the development of Kazakhstani sugar beet breeding was played by the replenishment of the gene pool during the USSR period with lines used as components of a hybrid from such experimental sugar beet stations in Ukraine as Veselopodolyanskaya, Yaltushkovskaya, Belotserkovskaya, Umanskiy breeding station and the Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences. When creating hybrids of Kazakhstani selection in order to improve the main economically useful traits, pollinators VP-23, VP-24, VP-29, N-22 of the selection of Veselopodolyanskaya and Nemerchanskaya stations, male sterile lines Uman MS, BC MS were used. The lines SOAN-22, SOAN-38, SOAN98 of the selection of the Institute of Cytology and Genetics of the Siberian Branch of the Academy of Sciences of Russia were used as stabilizers of single sprout, sources of high sugar content.
Clustering of RAPD-analysis data showed its informative value and applicability for assessing the relationship and similarity of sugar beet samples (figure 4). Aisholpan hybrid (RK-Ukraine) with its component pollinator VP-23 at a distance of 0,3 were located in one cluster. According to the similarity metric, the hybrid Ruslan and its parental forms OP GO MM (14044 + 15676) and MS 2113 were collected in one cluster at a distance of 0,45.
Male sterile lines ChS 1611, ChS 1631, ChS 97, obtained from the Institute of Bioenergy Cultures and Sugar Beet (Kiev, Ukraine), are combined into one cluster at a distance of 0,48. Selection samples All-RussianRISBS named after Mazlumov A.L. allocated in a separate cluster at a distance of 0,42. 
Figure 5 shows that in all five clusters, Kazakhstani samples are combined into small clusters together with Russian, Ukrainian and Polish samples. Figure 6 shows for comparative analysis the results of clustering of two markers with low (OPE-12) and high polymorphism (OPP-18). 
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a-marker OPE-12; b-marker OPP-18
Figure 6 – Dendrogram of RAPD analysis results for individual markers

The results of cluster analysis can be applied in the preparation of cross-patterns of sugar beet. Lines that are at a great genetic distance from each other are recommended for hybridization when creating highly productive hybrids (Fedulova T. P. et. al., [25], Nalbaldyan A. A. et. al., [26]). The greatest distances (D = 1.4) were noted between male sterile lines ChS 1611, ChS 1631, ChS 97, MS-2113 and pollinator lines VP-44, VP-23. 
To assess the informativeness of the markers used, a cluster analysis of 100 samples was carried out according to the data of each individual marker (17 markers). The results of the assessment showed that the markers used were polymorphic, allowing the assessment of sugar beet polymorphism. 
Development of molecular genetic passports. Molecular genetic passports were developed using RAPD and SSR primers for samples from the collection of the “KazRIAPG” LLP sugar beet group. Based on the obtained PCR analysis of the data, 100 molecular genetic passports were compiled, which reflect the genetic structure of sugar beet samples and are shown in table 2, and in Appendix D, (table D.1).
Table 2 - Molecular genetic passport of the sugar beet hybrid 
	Sample name
	 № 2256

	Originator
Method
certification
	“KazRIAPG” LLP, Kazakhstan 

	
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K-OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А536А608А682А770А817А904А1039А1439В877В1009С545С604С659С810С970С1144
D338D462D511D625D729D817E388E521E931E1094F384F437F803F1096G581G700G769
G925G1036G1211G1345G1514G1700G2086H568H684H799H956H1040H1215K378K527
K747K1058K1245K1528M250N185P298



The identification of sugar beet genotypes will greatly simplify the tasks of breeders when analyzing the results of crossing, and molecular certification will protect the rights of breeders and control the uniformity of the seed.

2.4 Evaluation of the genetic homogeneity of sugar beet lines used as components of hybrids using SSR markers 

When obtaining heterotic hybrids, breeders use constant (homozygous) parent lines with high combinational ability. Aligned sugar beet lines are obtained by repeated sampling of self-pollinated lines. To assess the genetic homogeneity of 20 sugar beet lines used as components of hybrids, every 10 individual plants were studied for 3 SSR - markers (Bvv 21, Bvv53, Bvv 155).
Polymorphism of microsatellite locus of sugar beet lines was revealed by the studied SSR markers. The greatest number of alleles (4) was detected in the marker Bv 53 (figure 7). The value of PIC according to the markers was: Bvv21-0,30 %, Bvv53-0,23 %, Bvv155-0,20 %.
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Figure 7 - Electrophoregrams of sugar beet lines by Bvv53 SSR markers

When obtaining heterotic hybrids, breeders use constant (homozygous) parent lines with high combinational ability. Aligned sugar beet lines are obtained by repeated selection of self-pollinated lines, which is a rather time-consuming and laborious process. Analysis of DNA spectra in the section of individual plants showed that the studied sugar beet lines were not sufficiently uniform.
The greatest uniformity of individual plants within the line for three markers (100%) was noted for the CMS of the ChS 1631 line (Ukraine), for two markers in the MS-7, MS-1949 lines (Russia), figure 8 a, table 3. The uniformity of the selection CMS lines of sugar beet is achieved by multiple return crosses with O-type lines.
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a – lines MS-7, ChS1631, showing uniformity; b-lines VP-24, Iris A0, 
showing heterogeneity
Figure 8 - Results of the assessment of the homogeneity/heterogeneity
of sugar beet lines using SSR markers

Sufficiently high uniformity was shown by the apozygotic Lenora line A0 for three markers (70-100%), VP-44 for three markers 60-100%, SOAN-22 for two markers (80-100%), Table 3.
Most of the analyzed lines were characterized by an average and low degree of uniformity. Heterogeneity for all three markers was recorded for such samples as O-type, Bp-24, YAN-40, SOAN-98, Iris A0 (Figure 8 b), which is apparently due to the difficulties in breeding sugar beets as a cross-pollinated crop and the need for constant monitoring of the purity of obtaining self-fertile self-pollinated lines - pollinators, sterility fixers and CMS - forms.


Table 3 - Results of evaluating sugar beet line for uniformity using SSR markers  

	Name
	Bvv21
	Bvv53
	Bvv155

	
	PCR product length, bp
	% of occur-rence of alleles
	PCR product length, bp
	% of occur-rence of alleles
	PCR product length, bp
	% of occur-rence of alleles

	1
	2
	3
	4
	5
	6
	7

	2698/1-9
	250, 285
	70/30
	185, 216, 185/216, 216/250
	40/10/40/10
	250, 298, 200/298, 250/298
	10/40/10/40

	Vp-24
	250, 285, 250/285
	30/30/40
	185, 185/200, 185/200/216, 185/216/250
	20/20/10/50
	250, 298, 250/298
	10/60/30

	О-type
	250, 285, 250/285
	20/50/30
	185, 216, 185/200, 185/250, 200/216
	50/10/20/10/10
	250, 298, 200/298, 250/298
	10/60/10/20

	Lenora А0
	250, 285
	20/80
	185, 185/200, 185/250
	70/20/10
	298
	100

	Iris А0
	250, 285
	80/20
	185, 200, 185/200
	50/10/40
	250, 298, 200/298, 250/298
	10/50/10/30

	Tetraploid SC
	250, 285
	80/20
	185, 185/200, 185/216, 200/216
	60/10/20/10
	250, 298, 200/298, 250/298
	20/60/10/10

	Iris А2
	250, 285
	20/80
	185, 185/200, 185/250, 200/250
	40/30/20/10
	298, 250/298
	90/10

	SOAN-22
	250, 285
	50/50
	185, 185/216
	80/20
	298
	100

	Lenora А1
	250, 285, 250/400
	40/40/20
	185, 185/200, 185/216
	60/10/20
	298, 200/298, 250/298
	70/10/20

	SOAN-98
	250, 285, 250/285
	20/50/30
	185, 200, 216, 185/250
	50/30/10/10
	298, 200/250, 250/298
	70/10/20

	Yan-40
	250, 285, 250/285
	10/20/70
	185, 200, 185/200, 185/216
	20/40/20/20
	298, 250/298
	70/30

	Vp-44
	285, 250/285
	70/30
	185
	100
	298, 200/298, 200/250/298, 250/298
	40/10/20/30

	МS 7
	250, 285, 250/285
	10/80/10
	185
	100
	298
	100

	2698/1-9RC
	250, 285, 250/285
	20/20/60
	185
	100
	200, 298, 200/298, 250/298
	10/60/10/20




	Continuation of table 3

	1
	2
	3
	4
	5
	6
	7

	SOAN-5
	250, 285, 250/285
	10/40/50
	185/200
	100
	298, 250/298
	80/20

	
SEM
	250, 285, 250/285
	20/50/30
	185/200
	100
	298, 250/298
	40/60

	ChS 1611
	250, 285, 250/285
	20/10/70
	185/200
	100
	298, 250/298
	20/80

	ChS  1631
	250/285
	100
	185/200
	100
	298
	100

	ChS  97
	285, 250/285
	50/50
	185/200
	100
	298, 250/298
	30/70

	МS 1949
	250, 285, 250/285
	30/60/10
	185
	100
	298
	100



	Genetic heterogeneity and differences of individual plants within sugar beet varieties and lines were also noted in the studies of such authors as Riek J., on the assessment of sugar beet by distinctness, uniformity and stability (DUS) using AFLP data [27], Fedulova T. P. et al., in the work on the possibility of using SSR markers to assess the uniformity of sugar beet samples [28], Shilova I. A. on the assessment of MS – lines, O-type lines, pollinator lines using microsatellite markers [29].
Appendix A contains a list of the collection of sugar beet samples; appendix B contains the certificate of acceptance of the seed material of sugar beet samples; appendix V contains the characteristics of RAPD markers and conditions for PCR analysis; appendix G contains the dendrograms of the genetic distances of the selection samples of the sugar beet collection; appendix D contains the molecular passports of the sugar beet collection, 2021; appendix E - a list of the availability of personnel for the task, appendix Zh- a report on patent research on the topic; appendix I - List of published scientific works; appendix K  - a copy of the calendar working plan for 2020-2021 years.







ҚОРЫТЫНДЫ

Гранттық жоба жүзеге асыру нәтижесінде «ҚазЕжӨШҒЗИ» ЖШС қант қызылшасы тобының коллекциясы А. Л. Мазлумов атындағы Бүкілресейлік қант қызылшасын және қантты ғылыми-зерттеу институтының 22 үлгісімен толықтырылды.
14 RAPD және үш SSR маркерлерін пайдалану негізінде қант қызылшасының 100 үлгісінің полиморфизміне бағалау жүргізілді:  OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18, PAWS 5, PAWS 6, PAWS 16, PAWS 17; Bvv21, Bvv53, Bvv155.
Барлық зерттелінген RAPD және SSR маркерлері үшін барлығы 124 аллель анықталды, бұл бір маркерге орташа есеппен 7,2 локусты құрайды. Қазақстандық қант қызылшасының коллекциясының 100 будандары мен линияларын талдау кезінде PIC, маркерлердің ақпараттылық индексінің орташа мәні 0,34-ті құрады және Bvv155-0,20-дан, OPP-18-де 0,46-ға дейін өзгерді. Полиморфизмнің ең жоғары көрсеткіші OP-18 (40%), OPС-06 (40%), OPA-19 (37,5%) праймерлерінде анықталды.
Қазақстанның қант қызылшасы коллекциясы үлгілерінің айырмашылықтарын көрсететін ұқсастық матрицасын талдау негізінде "binary" әдісі мен Евклид метрикасы бойынша "Ward.D2"әдісімен кластерлер жасалынды. Гетерозис будандарын алу үшін RAPD талдауына негізделген ұқсастықтар мен айырмашылықтарды бағалау маңызды. Жоғары өнімді будандарды алу кезінде будандастыру үшін бір-бірінен үлкен генетикалық қашықтықта орналасқан линиялар ұсынылады. Ең үлкен қашықтық (D=1.4) ЧС 1611, ЧС 1631, ЧС 97, МС-2113 аталық стерилді линиялары мен ВП-44, ВП-23 тозаңдатқыштарында анықталған. Будандастыруды жоспарлау кезінде қолдануға болатын ДНҚ-маркерлеріне негізделген қант қызылшасының трансгрессивті формаларын анықтау әдісін жасау үшін тәжірибелік мәліметтер алынды.
Жеке RAPD маркерлерінің полиморфизмін бағалау үшін кластерлік талдаудың қолданылу тиімділігі көрсетілген.
"ҚазЕжӨШҒЗИ" ЖШС-нің қант қызылшасының қолданбалы коллекциясының линиялары мен будандары үшін молекулярлық-генетикалық паспорттар жасалынды.
Қант қызылшасының 20 линиясын генетикалық талдау нәтижесінде біркелкіліктің жоғары дәрежесі А. Л. Мазлумов атындағы Бүкілресейлік қант қызылшасын және қантты ғылыми-зерттеу институтынан (Рамонь қ., Ресей) және  Биоэнергетикалық дақылдар және қант қызылшасы институтынан (Киев қ., Украина) алынған 3 ЦАҰ (цитоплазмалық аталық ұрықсыздық) линияларында анықталды (ЧС –1631, МС-7, МС-1949). Бұл линиялар отандық селекциялық бағдарламаларда жаңа будандарды алу кезінде біртекті аналық форма ретінде пайдалану үшін ұсынылады.
60-100% шегінде жеткілікті жоғары біркелкілікті Ленора  А0, ВП-44 и СОАН-22 линиялары көрсетті. Зерттелінген қант қызылшасы линияларының 60% - ы біркелкіліктің орташа және төмен деңгейімен сипатталды.
SSR маркерлерін пайдалану әр линияға генетикалық сипаттама беруге мүмкіндік береді, генетикалық біркелкілік пен біртектілікті бағалауды қамтамасыз етеді. Гетерогенділікті көрсететін тозаңдатқыш-линиялар, біркелкілікті тұрақтандырғыш линиялар үшін морфологиялық және ДНҚ маркерлерін қолдана отырып қосымша тазарту ұсынылады. Қант қызылшасының өздігінен тозаңдалатын линияларының генетикалық тазалығын сақтау үшін ДНК-маркерлерді пайдалана отырып, бақылау енгізу қажет.
Зерттеу нәтижелері бойынша Әл-Фараби атындағы ҚазҰУ Хабаршысы, биологиялық сериясы № 3(88), 2021 жылы нөлдік емес импакт-факторы бар (БҒСБК ұсынған) рецензияланатын отандық басылымда 1 (бір) мақала жарияланды. 
Зерттеу нәтижелері бойынша мақала дайындалып, Scopus базасының кіретін, процентилі 35% «SABRAO Journal of  Breeding and Genetics», рецензияланған ғылыми басылымға мақала жіберілді. Мақала басылымға қабылданды.


CONCLUSION

As a result of the grant implementation, the collection of the group of sugar beets "KazRIAPG" LLP was replenished with 22 samples of sugar beets from All-RussianRISBS named after MazlumovA.L.
The polymorphism of 100 sugar beet samples was assessed based on the use of 14 RAPD molecular markers and three SSR markers: OPA-09, OPA-10, OPA-19, OPB-18, OPC-06, OPD-03, OPE-01, OPE-12, OPP-17, OPP-18, PAWS 5, PAWS 6, PAWS 16, PAWS 17; Bvv21, Bvv53, Bvv155.
For all studied RAPD and SSR markers, a total of 124 alleles were identified, which averaged 7,2 locus per marker. The average value of PIC, the index of information content of markers in the analysis of 100 hybrids and lines of sugar beet from the collection of Kazakhstan was 0,34 and varied from 0,20 in Bvv155 to 0,46 in OPP-18. The highest polymorphism rate was recorded for the primers OPP-18 (40%), OPC-06 (40%), OPA-19 (37,5%).
Based on the analysis of the similarity matrix using the "binary" method and the Euclidean metric, clusters were calculated using the "Ward.D2" method, reflecting the differences in the samples of the collection of sugar beet in Kazakhstan. Evaluation of similarities and differences based on RAPD analysis is important for the creation of heterotic hybrids. Lines that are at a great genetic distance from each other are recommended for hybridization when creating highly productive hybrids. The greatest distances (D = 1.4) were noted between male sterile lines ChS 1611, ChS 1631, ChS 97, MS-2113 and pollinator lines VP-44, VP-23. Experimental data have been obtained for the development of a technique for identifying transgressive forms of sugar beet based on DNA markers that can be used when planning crosses. 
The applicability of cluster analysis to assess the polymorphism of individual RAPD markers is shown.
Molecular genetic passports have been compiled for sugar beet lines and hybrids of the working collection of “KazRIAPG” LLP.
As a result of genetic analysis of 20 sugar beet lines, a high degree of homogeneity was revealed in 3 CMS lines (ChS 1631, MS-7, MS-1949) obtained from the Institute of Bioenergetic Crops and Sugar Beet (Kiev, Ukraine) and FSBSI "All-Russian Research Institute of Sugar Beet and Sugar named after A. L. Mazlumov" (Ramon, Russia). These lines are recommended as aligned for use as mother forms when creating new hybrids in domestic breeding programs.
The Lenore A0, B P44 and SOAN-22 lines showed a sufficiently high uniformity in the range of 60-100%.  60% of the analyzed sugar beet lines were characterized by an average and low degree of uniformity. 
The use of SSR markers allows for the genetic characterization of each line, provides an assessment of genetic evenness and homogeneity. For pollinating lines, single sprout stabilizer lines that have shown heterogeneity, additional purification using morphological and DNA markers is recommended. While maintaining the genetic purity of self-pollinated sugar beet lines, control using DNA markers is necessary. 
According to the research results, 1 (one) article was published in a peer-reviewed domestic publication with a non-zero impact factor (recommended by CQAES), Bulletin of KazNU named after al - Farabi, biological series № 3(88) 2021 y. 
Based on the research results, an article was prepared and sent to the peer-reviewed scientific publication "SABRAO Journal of Breeding and Genetics", where it is in print, included in the Scopus database, at least 35% percentile.
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APPENDIX A 
 List of sugar beet specimen collection
Table A.1 - Collection of samples of sugar beet of the group of sugar beet KazNIIZiR Sample
	name
	origin
	hybrid /
line
	ploidy
	origin

	1
	2
	3
	4
	5

	 2137
	(BC MSxVp-23) RC / Aisholpan
	hybrid
	diploid
	Kazakhstan-Ukraine

	1005
	MC F x 916 -Yalt 740S x B24
	hybrid
	diploid
	Kazakhstan

	1014
	KazMS F1 SOAN 22, D x SOAN 22 / KazSib 14
	hybrid
	diploid
	Kazakhstan

	1042
	KazMS F1 x COAH-22
	hybrid
	diploid
	Kazakhstan

	2002
	Vp-24
	line
	diploid
	Ukraine

	2016
	SOAN-5
	line
	diploid
	Kazakhstan

	2023
	SOAN-98
	line
	diploid
	Kazakhstan

	2094
	Jan-40
	line
	diploid
	Poland - Kazakhstan

	2115
	KWS HV-4 x H-22
	hybrid
	diploid
	Germany

	2120
	Kaz MCF1 x Bp-24 RC
	hybrid
	diploid
	Kazakhstan

	2122
	MSub x P06-20-6
	hybrid
	diploid
	Kazakhstan

	2123
	(MC F1 x SOAN-22) Synth-3
	hybrid
	diploid
	Kazakhstan

	2128
	SOAN-98
	line
	diploid
	Russia-Kazakhstan

	2134
	(KazMCF1 x SOAN -22) Sint-2
	hybrid
	diploid
	Kazakhstan

	2144
	Bp-44
	line
	diploid
	Ukraine-Kazakhstan

	2145
	(KazMCF1 x H-22) SOAN-98
	hybrid
	diploid
	Kazakhstan

	2154
	SC Sint 2-09F1
	hybrid
	diploid
	Kazakhstan

	2165
	VP-23
	line
	diploid
	Ukraine- Kazakhstan

	2182
	2698 / 1-9
	line
	diploid
	Kazakhstan

	2193	
	MC07 F1 х СОАН - 98
	hybrid
	diploid
	Kazakhstan

	2196
	Byanka A1 х Bp-44
	hybrid
	diploid
	Ukraine

	2198
	KazMS F1 х СОАН-22
	hybrid
	diploid
	Kazakhstan

	2201	
	(СОАН-38хСОАН98) YAN- 10
	hybrid
	diploid
	Kazakhstan

	2203
	(MSyub xRTs-44-91)
	hybrid
	diploid
	Kazakhstan

	2208
	KazMS x Bp-44RTs
	hybrid
	diploid
	Kazakhstan

	2210
	Lenuron x Bp44  
	hybrid
	diploid
	Kazakhstan

	2213
	G-972; G-519; G-94; VP-24; G-145 Km pollinated
	hybrid
	diploid
	Kazakhstan

	2214
	(Kaz Ms F1x SOAN-22) SINT-3
	hybrid
	diploid
	Kazakhstan




	Continuation of table A. 1

	1
	2
	3
	4
	5

	2215
	KWS HV-4 x H-22
	hybrid
	diploid
	Germany

	2216
	SOAN-5
	line
	diploid
	Russia

	2217	
	Bp-24
	line
	diploid
	Ukraine-Kazakhstan

	2221
	SEM
	line
	diploid
	Russia 

	2223
	H-22    
	line
	diploid
	Ukraine-Kazakhstan

	
2225
	(Byanka A1 x SOAN-22) Bp-23
	hybrid
	diploid
	Russia

	2227
	Iris A-1
	line
	triploid
	Kazakhstan

	2229
	(Kaz Ms F1x H -22) SINT-1
	hybrid
	diploid
	Kazakhstan

	2232
	MC 09 F1
	hybrid
	diploid
	Kazakhstan

	2234
	(SOAN-98xSOAN 22) SINT-3xVp-23  
	hybrid
	diploid
	Kazakhstan

	2235
	Р09-20-06
	line
	diploid
	Kazakhstan

	2236
	A-56 (cultivar apomict )
	grade
	diploid
	Kazakhstan

	2238-98
	Siberian Branch
	hybrid
	diploid
	Kazakhstan

	2239
	(Siberian Branch-98hSOAN 22) SINT-3hVp-24   
	hybrid
	diploid
	Kazakhstan

	2240
	Lenora A1
	apozigoticheskaya line
	diploid
	Kazakhstan

	2241
	Iris A2
	apozigoticheskaya line
	triploid
	Kazakhstan

	2242
	MS 05F1
	hybrid
	diploid
	Kazakhstan

	2243
	Bn 44
	line
	diploid
	Ukraine-Kazakhstan

	2245
	(MC F1 x H22) SOAN - 98 / Aksu
	hybrid
	diploid
	Kazakhstan

	224 7
	MS Denok x SOAN-22
	hybrid
	diploid
	Germany

	2249
	KazMS-20
	hybrid
	diploid
	Kazakhstan

	2251
	Roksana A 2nd
	line
	diploid
	Kazakhstan

	2255
	Sc Sint 2-08F1
	hybrid
	diploid
	Kazakhstan

	2256
	(KazMS F1 x SOAN-22) SINT-1
	hybrid
	diploid
	Kazakhstan

	2262
	SOAN-22
	line
	diploid
	Russia-Kazakhstan

	2267
	KazMS x Vp-24RTs
	hybrid
	diploid
	Kazakhstan

	2270
	KazMS x Rock A1
	hybrid
	diploid
	Kazakhstan

	2276
	MC 09F1
	hybrid
	diploid
	Kazakhstan

	2280
	Uman MC x VP-24 / Sheker
	hybrid
	diploid
	Kazakhstan

	2280-1
	Zluka
	hybrid
	triploid
	Ukraine

	2282
	BC MM
	hybrid
	diploid
	Ukraine

	2283
	MC 14 F1 x Bp-44
	hybrid
	diploid
	Kazakhstan

	2284
	MC 95 F1 x Bp-24
	hybrid
	diploid
	Kazakhstan

	2285
	Iris A0
	apozygotic line
	triploid
	Kazakhstan

	2286
	Lenora A0
	apozygotic line
	triploid
	Kazakhstan

	2287
	Lenora A2
	line
	triploid
	Kazakhstan

	Continuation of table A. 1

	1
	2
	3
	4
	5

	2288
	Constant
	hybrid
	diploid
	Ukraine

	2289
	Alexandria
	hybrid
	triploid
	Ukraine

	
2290
	Sheker
	hybrid
	diploid
	Kazakhstan

	2291
	ChS 97
	line
	diploid
	Ukraine

	2298
	Olzhych
	hybrid
	triploid
	Ukraine

	2299
	Anichka
	hybrid
	triploid
	Ukraine

	2307
	Patriot
	hybrid
	diploid
	Ukraine

	2309
	Kozak
	hybrid
	diploid
	Ukraine

	2317
	RMS 60
	hybrid
	diploid
	Russia

	2318
	P0 117
	hybrid
	diploid
	 Russia

	2319
	RMS 133
	hybrid
	diploid
	Russia

	2320
	RMS 90
	hybrid
	diploid
	Russia

	2321
	RMS 134
	hybrid
	diploid
	Russia

	2322
	Ramnes
	hybrid
	diploid
	Russia

	2324
	Final
	hybrid
	diploid
	Russia

	2325
	Change
	hybrid
	diploid
	Russia

	2327
	Kuban MC - 95
	hybrid
	diploid
	Russia

	2328
	Success
	hybrid
	diploid
	Russia

	2329
	MS 2113
	line
	diploid
	Russia

	OPGOMM 
	(14044 + 15676)
	line
	diploid
	Russia

	Hybrid Ruslan 
	( MS 2113 x GO MM (14044 + 15676))
	hybrid
	diploid
	Russia

	2330
	RMS 135
	hybrid
	diploid
	Russia

	2331
	RMS 136
	hybrid
	diploid
	Russia

	2332
	Barsky
	hybrid
	triploid
	Russia

	2333
	ChS 1611
	line
	diploid
	Ukraine

	2334
	ChS 1631
	line
	diploid
	Ukraine

	2335
	MS - 7
	line
	diploid
	Russia

	2336
	MS-1949
	line
	diploid
	Russia

	2337
	O-type
	line
	diploid
	Kazakhstan

	2338
	Tetraploid 
	line
	tetraploid
	Kazakhstan

	2339
	ChS 1633
	line
	diploid
	Ukraine

	2340
	ChS 1638
	line
	diploid
	Ukraine

	2342
	Roksa n
	hybrid
	diploid
	France

	VI 29
	VI 29 
	line
	diploid
	Ukraine-Kazakhstan

	KazSib14
	KazMSF1hSOAN22 (959) DhSOAN22
	hybrid
	diploid
	Kazakhstan

	KK-71
	Svetlana (Kyrgyzstan)
	hybrid
	diploid
	Kyrgyzstan













APPENDIX B
Acceptance certificate of seed material of sugar beet samples
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APPENDIX V

Table B. 1 - Characterization of RAPD markers and conditions for PCR analysis
	Marker name 
	Nucleotide sequence 
	PCR conditions 
	Literature source

	OPA-09
	GGGTAACGCC
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	Ghasemi A. R., A. R. Golparvar and M. N. Isfahani (2014): 
DOI:10.2298/GENSR1403975G

	OPA-10
	GTGATCGCAG
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPA-19
	CAAACGTCGG
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPB-18
	CCACAGCAGT
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPC-06
	GAACGGACTC
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPD-03
	GTCGCCGTCA
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPE-01
	CCCAAGGTCC
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPE-12
	TTATCGCCCC
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPP-17
	TGACCCGCCT
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	OPP-18
	GGCTTGGCCT
	940C-3min, 35 cycles (940C-40s, 500C- 40s, 720C- 40s), 720C-5 min
	

	PAWS 5
	AACGAGGGGTTCGAGGCC
	940С-3 min, 35 cycles (940С-40 s, 500С-40 s, 720С-40 s), 720С-10 min
	Bogacheva N.N.
dissertation. and author. according to the Higher Attestation Commission of the Russian Federation 06.01.05, Candidate of Biological Sciences, 2012.

	PAWS 6
	GAGTGTCAAACCCAACGA
	940C-3min, 40 cycles (940C-1min, 480C-1min, 720C-1min), 720C-4min
	

	PAWS 16
	ACCTCTGCGCTTGGAGGC
	940С-3 min, 35 cycles (940С-40 s., 500С-40 s., 720С-401 s), 720С-5 min
	

	PAWS 17
	CTACACGGACTGGGTCCG
	940C-3 min, 35 cycles (940C-40 s, 500C-20 s, 720C-1min), 720C- 3min
	




Table B. 2 - Characterization of SSR markers and conditions for PCR analysis
	Micro-sallite
ny marker
	Name
	Sequence of primersForward primer (5'-3') /
Reverse primer (5'-3')
	Repeat-
ness
	Annealing temperature
	Estimated size
	Literary source

	Bvv21
	EMBL:AM410754
	TTGGAGTCGAAGTAGTAGTGTTAT
	(GGC)13-5
	53
	250
	Smulders et al. BMC Genetics 2010, 11:41 http://www.biomedcentral.com/1471-2156/11/41, р. 1-11.


	
	
	GTTTATTCAGGGGTGGTGTTTG
	
	
	
	

	Bvv53
	EMBL:AM410766
	CATGTCGAGGAGTGAGTTCAGGAA
	(GT)17, (GA)35
	54
	226
	

	
	
	GTTTCAACTATAGGTGCATCTTTTAC
	
	
	
	

	Bvv155 s
	EMBL:AM410767
	TGCTGACCTTGCAGTTAATAAGTT
	(CAA)34-7
	52
	298
	

	
	
	GTTTCATGTGATGGCTTGCTTTCTAA
	
	
	
	


























APPENDIX G
Dendrograms of genetic distances of selection samples of sugar beet collection
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Figure G.1 - Dendrogram of the analysis results for 49 sugar beet samples with 14 primers
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Figure G. 2 - Dendrogram of analysis results for 49 sugar beet samples with primer PAWS 16





	[image: C:\Users\Raushan\Desktop\Сотрудники\Еркежан\jpegs\individual primers\49cultivars.PAWS6.clust.jpg]

	
Figure G. 3 - Dendrogram of analysis results for 49 sugar beet samples with primer PAWS 6
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Figure G. 4 - Dendrogram of analysis results for 49 sugar beet samples with primer PAWS 5
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Figure G. 5 - Dendrogram of the analysis results for 49 samples of sugar beet with primer OPP18
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Figure G. 6 - Dendrogram of analysis results for 49 samples of sugar beet with primer OPP17
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Figure G. 7 - Dendrogram of analysis results for 49 sugar beet samples with primer OPE12
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Figure G. 8 - Dendrogram of the analysis results for 49 sugar beet samples with primer OPE01
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Figure G. 9 - Dendrogram of the analysis results for 49 samples of sugar beet with primer OPD03
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Figure G. 10 - Dendrogram of the analysis results for 49 sugar beet samples with primer OPC06
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Figure G. 11 - Dendrogram of the analysis results for 49 samples of sugar beet with primer OPB18
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Figure G. 12 - Dendrogram of analysis results for 49 samples of sugar beet with primer OPA19
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Figure G. 13 - Dendrogram of the analysis results for 49 samples of sugar beet with primer OPA10
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Figure G. 14 - Dendrogram of the analysis results for 49 samples of sugar beet with primer OPA09
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Figure G. 15 - Dendrogram of analysis results for 49 sugar beet samples with primer PAWS17
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Figure G. 16 - Dendrogram of the analysis results for 53 samples of sugar beet with 14 primers
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Figure G. 17 - Dendrogram of analysis results for 53 samples of sugar beet with primer PAWS17
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Figure G. 18 - Dendrogram of analysis results for 53 samples of sugar beet with primer PAWS16
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Figure G. 19 - Dendrogram of the analysis results for 53 samples of sugar beet with primer PAWS6

	[image: C:\Users\Raushan\Desktop\Сотрудники\Еркежан\Binary_Ward_Plots\PAWS5.JB.binary.ward.53.jpg]

	
Figure G. 20 - Dendrogram of analysis results for 53 samples of sugar beet with primer PAWS5
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Figure G. 21 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPP18
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Figure G. 22 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPP17
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Figure G. 23 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPE12
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Figure G. 24 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPE01
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Figure G. 25 - Dendrogram of the analysis results for 53 samples of sugar beet with primer OPD03
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Figure G. 26 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPC06
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Figure G 27 - Dendrogram of the analysis results for 53 samples of sugar beet with the primer OPB18
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Figure G. 28 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPA19
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Figure G. 29 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPA10
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Figure G. 30 - Dendrogram of analysis results for 53 samples of sugar beet with primer OPA09


APPENDIX D

Molecular passports of sugar beet collection, 2021

Table D.1 - Results of PCR - analyzes of sugar beet samples
	Sample name
	1. № 2137

	1
	2

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18, G - OPC - 06, H – OPA - 09, K- OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А631А760А821В550В913С413С467С504С783С896D238D367D413D436D514D587D675D846E315E373E434E521E649E792E1041F233F514F654F860F1031F1659G541G651G814G934G1087G1211G1376G1571G1957H627H670H928H1011H1215K641K725K849K924K1054K1399K1656 M285N185N200P250

	Sample name
	2. № 1005

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А216А288А317А403А436А530А655А921В608В893В1246С531С599С659С797С1113
D340D527D647D740D830D1007D1396Е338Е451Е644Е870Е1011Е1361Е1628F423F759
F985F1101F1779G663G708G968G1266G1500G1683H516H600H662H964H1081H1293
K679K724K860K932K1137K1660 M285N226P298

	Sample name
	3. № 1014

	Originator
	Germany

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А330А464А626В250В446С492С582С798С873D264D500D627Е356Е854Е1172F589F725F915F1105G365G510G630G950G1240G1830H519H652H1010H1318K246K386K568K600K883K945K1100 P298

	Sample name
	4. № 1042

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, P – Bvv 155

	Molecular genetic profile
	А223А316А482А614В250В446С481С700С784С1212D510D734Е373Е918Е1222F601F709F915F1118G365G510G680G950G1240H519H652H1010H1318K246K386K568K600K883K945K1100 P298

	Sample name
	5.  № 2002

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А223А330А430А495А644А772В481В520С496С706С798С873С1212D287D515D734
Е364Е828Е1136F578F709F894F1105G365G510G630G950G1240G1830H519H652
H1010H1318K246K386K600K945 P298

	Sample name
	6. № 2016

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А246А337А482А644В250В500С500С706С820D269D520D758Е368Е818Е1080F591
F718G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386K568
K600K883K945K1100 P298

	Sample name
	7. № 2023

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А316А669В227В2425С532С585D355D455D561D796Е429Е1130F365F610F795F1055
F1738F1956G365G510G630G680G950G1240H519H652H1010H1318K246K386K568
K600K883K945K1100 P298

	Sample name
	8. № 2094

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17,  E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А897А992В1724С424С1923D952D1129Е373Е909Е1185F578F686F863F1046F1267
G365G510G630G950G1240G1830H519H652H1010H1318K246K386K568K600K883
K945K1100 M285 N185N200 P298

	Sample name
	9. № 2115

	Originator
	Germany

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А253А341А505А650В301В402С582С639С731С873D531Е359Е827Е1080F623F775F961G365G510G630G680G950G1240H519H652H870H1010H1318K246K386K568K600K883K945K1100 P298

	Sample name
	10. № 2120

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А635А755А839А970А1328В543В555В775С439С491С545С665С940D376D429D522
D612D699E041E357E477E566E700E807E1083F495F625F942F1460G563G734G841
G962G1113G1240G1391G1586G1971H627H670H901H1215K655K725K934K1097
K1656M285N185P250P298   




	Continuation of table D.1

	1
	2

	Sample name
	11.  № 2122

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А260А341А500А662В298С508С706С865С1151D536D633D776Е359Е862Е1129F651
F750F884G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386
K568K600K883K945K1100 P298

	Sample name
	12.  № 2123

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А253А344А509А675В317В552С504С724С805D306D531D767Е364Е880Е1129F369
F573F651F767F884G365G510G630G680G950G1240H519H652H870H1010H1318K246K386K568K600K883K945K1100 P250P298

	Sample name
	13. № 2128

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А531А614А785А881А992В267В500В603В675В743С429С605С1861D877Е364Е872
Е1172F589F725F843F1023G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386K568K600K883K945K1100M285N185N250 P298

	Sample name
	14. № 2134

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А348А519В314В387С508С813D536Е373Е889Е1142F242F345F419F474F600F785F886
F1045F1371F1711G365G510G630G680G950G1240H519H652H1010H1318K246K386
K568K600K883K945K1100 P250P298

	Sample name
	15. № 2144

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А968В1249В2387С404С2695D443D473D778Е383Е918Е1210F750F915F1118G365G510
G630G950G1240G1830H519H652H943H1010H1318K246K386K568K600K883K945
K1100M285N185 P298

	Sample name
	16. № 2145

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K-OPA - 10, P – Bvv 

	Continuation of table D.1

	1
	2

	
	155

	Molecular genetic profile
	А341А519А650В301С515С835D154D557Е396Е908Е1142F365F630F775G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386K568K600K883K945K1100P250P298

	Sample name
	17. № 2154

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А363В250В334С515D541Е396Е954Е1142F596F773G365G510G630G950G1240G1830
H519H652H870H1010H1318K246K386K568K600K883K945K1100P298

	Sample name
	18. № 2165

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А637А782А879А1018А1380В885С455С504С550С712С955D272D389D452D533D616
D704D888D1213E365E521E605E689E823E1116F577F684F942F1096F1780G575G675
G751G887G991G1140G1270G1453G1643G2014H627H700H831H1215H1348K613K819
K881K956K1349K1688M285N185P250P298 

	Sample name
	19.  № 2182

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А920В223В455В554В701С1724D1567Е330Е810Е1077F328F510F578F768F863G365
G510G680G950G1240H519H1010H1148K246K386K568K600K883K945K1100M250
N216P250P298

	Sample name
	20.  № 2193

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А311А489В288В378С519С835D320D574Е391Е899Е1168F596F803F1009G365G510
G630G680G950G1240H519H652H1010H1318K246K386K568K600K883K945K1100 P250P298

	Sample name
	21. № 2196

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А407В288С428С655С743С904D311D563Е387Е899Е1168F406F532F651F767F865G386
G510H519H652H943H1010H1318K246K386K568K600K883K945K1100P298




	Continuation of table D.1

	1
	2

	Sample name
	22. № 2198

	Originator
	LLP "KazNIIZiR", Kazakhstan

	
Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А203А292А332А412А456А542А668А1768В505В634В901С599С665С694С776С1133
D346D535D651D745D830D994D1396Е324Е625Е853Е1011Е1361Е1615F573F700F947
F1080F1558F1791G551G655G724G958G1132G1266G1482G1667G2083H540H657H964
H1081H1219K679K724K860K932K1137 K1660 M285N200P298

	Sample name
	23. № 2201

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А648А744А795А886А1018В587С455С522С564С718С970D267D389D452D533D612D699D876E365E500E561E706E807E1116F967F1131F1780G587G708G787G887G1024G1315G1484G1671G2043H490H559H659H1215K287K531K700K1181K1266K1499K1722M250N185P298  

	Sample name
	24. № 2203

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А448В282С544D259D346D436D546D1487Е405Е954Е1181F935F1270G365G510G630
G680G950G1240H519H652H943H1010H1318K246K386K568K600K883K945K1100
P200

	Sample name
	25. № 2208

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А323А574В279С511D541Е396Е899Е1155F651F810F1060G365G510G630G950G1240
G1830H519H652H870H1318K246K386K568K600K883K945K1100P298

	Sample name
	26. № 2210

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А435А571А663А716А791А910А1270В587С527С564С694С970D275D398D452D548D625D714D888E365E556E689E897E1105F747F975F1178F1598F1866G683G805G925G1036G1196G1330G1500G1686G2043H500H575H684H1021H1169H1215K347K440K546K596K1000K1334K1428K1500K1750 M250N185P298   

	Sample name
	27. № 2213

	Originator
	LLP "KazNIIZiR", Kazakhstan




	Continuation of table D.1

	1
	2

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А317А511А642В260В377С481С803С928С1238D224D447D706Е391Е908Е1181F630
F784F903G386G510G1240H519H652H1010H1318K246K386K568K600K883K945
K1100P250

	Sample name
	28. № 2214

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А517В259В377С507D224D544Е373Е935Е1168F609F803G365G510G630G680G950
G1240H519H652H1010H1318K246K386K568K600K883K945K1100P250

	Sample name
	29.  № 2215

	Originator
	Germany

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А500А622В413С555С991D537Е347Е775Е1090F533F668F942G365G510G630G680
G950G1240H519H652H1010H1318K246K386K568K600K883K945K1100P298

	Sample name
	30. № 2216

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155 

	Molecular genetic profile
	А203А352А431А561А675А750В614В796В909С545С604С659С810С970С1144D440
D531Е329Е594Е837Е1011Е1590F1049F1250F1756G600G677G741G979G1132G1283
G1482G1683G2117H528H596H673H978H1081H1229K679K724K860K932K1137K1660 M285N200P200P298

	Sample name
	31. № 2217

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А603А813А936В253В413В477В581В650В729С466С1277С1521С1724D1403D2470
Е338Е854Е1089F399F607F709F833G365G510G630G680G950G1240H511H519H652
H1010H1318K246K386K568K600K883K945K1100M285 N185N216 N250P298

	Sample name
	32. № 2221

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А599А730А839А886А971А1131А1339А1527В750В860С455С522С564С718С970D281
D414D461D559D638D724D886D1225Е581Е853Е1032Е1615F649F1039F1500F1674 G648G700G926G1198G1409G1617H465H551H640H1026H1215K707K959K1085K1768M250N200P250P298

	Sample name
	33. № 2223

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А169А340А364А441А494А581А709А1031В455В504В550В712В955С563С658С785
D275D465D491D547D625D703Е367Е510Е620Е822Е1081Е1476Е1705F407F527F636 F683F794F855F886F975F1634G700G737G977G1131G1227G1448G1629G2048H532 H591H678H1100H1240K679K724K860K932K1137K1660 M285N200P298

	Sample name
	34. № 2225

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А293А585А2762В274В389С541D518Е377Е963Е1168F398F622F811G365G510G630 G680G950G1240H519H652H943H1010H1318K246K386K568K600K883K945K1100 P298

	Sample name
	35. № 2227

	Originator
	France

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А454А518А599А687А735А812А930А1299В274В572С467С527С579С712С993D284D410D479D551D642D729E377E434E595E689E888E1172F577F600F747F1000F1142F1512F1829G708G787G1036G1196G1330G1686G2043H485H559H659H806H1021H1215K347K400K556K582K905K1313K1500K1722 M285N185P298     

	Sample name
	36. № 2229

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А463А545А612А701А740А834А950В274В846В2595С518С2220D304D429D469D507D583D670D766E377E494E689E931E1094F779F1000F1190G593G708G787G897G1024G1315G1686G2043H505H650H1000H1215K656K1080K1139K1688 M250N200P298   

	Sample name
	37. № 2232

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А547А679А756А862В554В659В797В970В1123С647С745D290D443D487D567D642
D710D878Е367Е520Е630Е785Е1123Е1716F477F582F671F809F902F1052F1341G667 G840G942G1086G1227G1396G1597G2000H560H619H718H874H1083H1227K630 K1137M250N185P298

	Sample name
	38. № 2234

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А311А500В288В422С593D500Е360Е505Е664Е829Е1079F262F334F434F500F600F777
F900F1056F1415G365G510G630G950G1240G1830H519H652H1010H1318K246K386K568K600K883K945K1100P298

	Sample name
	39. № 2235

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А463А554А626А716А760А845А964А1329В617В967С564С636С911С1064D442D507D599D684D777E380E556E689E880E1127F389F453F731F1010F1829G607G700G769
G906G1024G1182G1330G1686G2071H564H650H780H895H982H1215K350K700K832K950K1026K1124K1232K1750K2156 M285N185 P250P298  

	Sample name
	40. № 2236

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А311А534В288В422С285С463С820С919С1035D264D531Е373Е686Е829Е1090F262
F334F414F600F777F870F1386G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386K600K945P250P298

	Sample name
	41. № 2238

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А329А545В422С566С585С849С964D537Е382Е582Е838Е1126F683F851F1024G365 G510G630G950G1240G1830H519H652H1010H1318K246K386K568K600K883K945 K1100P298

	Sample name
	42.  № 2239

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А317А522А685В292В428С601D537Е391Е522Е702Е847Е1175F683F819F942F1086G365G510G630G950G1240G1830H519H652H1010H1318K246K386K568K600K883K945
K1100P298

	Continuation of table D.1

	1
	2

	
Sample name
	43.  № 2240

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А657А874А992В421В482В603В675В743С390С682С1923D395D750D886Е360Е890
Е1160F427F551F672F1000G365G510G680G950G1240H519H652H870H1010H1318 K246K386K568K600K883K945K1100M285N185N216P298

	Sample name
	44. № 2241

	Originator
	France

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, 
E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А593А743А836А960А1333В934С450С777С970С1724D1157Е347Е890Е1172F561F665
F833F1000G365G510G630G950G1240G1830H519H652H894H1010H1318K246K386K600K945 M285 N200N250P298

	Sample name
	45. № 2242

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А506В174В428С559С807С2553D629Е382Е847Е1138F553F1081F1432G386G510G1240
H519H652H1010H1318K246K386K568K600K883K945K1100P298

	Sample name
	46. № 2243

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А481А626А730А775А856А978А1359В691В975В2595С550С615С712D332D455D493
D507D612D699D794D987E409E566E689E863E1094F305F779F1052F1622F1841G607
G708G796G1036G1211G1330G1514G1714G2086H460H539H616H844H947H1215K375
K615K737K880K950K1026K1703K1781K2141M250M400N200P298

	Sample name
	47.  № 2245

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А606А710А839А942В781В876С564С636С911С1064D324D531D624D709D792D1354
Е374Е644Е870Е1044Е1628F377F560F737F1039F1214F1436F1791F2163G670G716G958
G1117G1249G1463G1667G2083H503H582H673H824H950H1053H1178K679K724K860
K932K1137K1660 M250N200P298

	Sample name
	48. № 2247

	Originator
	Germany




	Continuation of table D.1

	1
	2

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А581А644А740А874А1000А1369В602В698В877В1047С531С599С659С797С1113D338D459D507D612D709D805E388E566E689E872E1138F661F795F1010F1190F1890G607G725G787G934G1048G1360G1514G1700G2086H564H644H772H982H1215K294K322K407K600K863K914K1096K1653 250N185P298   

	Sample name
	49. № 2249

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А454В292В419В477В496С514С581D1688Е382Е856Е1162F791F1032G365G510G630
G950G1240G1830H519H652H1010H1318K246K386K568K600K883 P250P298

	Sample name
	50.№ 2251

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А599А658А755А801А892А1023В294В628С599С665С694С776С1133D338D465D511D616D709D811E380E677E914E1094F739F950F1190G614G725G787G925G1048G1225G1330G1729G2086H506H633H978H1215K516K716K1034K1833 M285N185P250P298        

	Sample name
	51. № 2255

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А381А1776А2539В071С559D509D626Е267Е601Е951F574F775F1000G0H519H652H1010H1318K246K386K568K600K883 P250P298

	Sample name
	52.№ 2256

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А536А608А682А770А817А904А1039А1439В877В1009С545С604С659С810С970С1144D338D462D511D625D729D817E388E521E931E1094F384F437F803F1096G581G700G769G925G1036G1211G1345G1514G1700G2086H568H684H799H956H1040H1215K378K527K747K1058K1245K1528M250N185P298

	Sample name
	53.  № 2262

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR




	Continuation of table D.1

	1
	2

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А527А934В2315С1500D812D933Е927Е1185F686F968G365G510G630G950G1240G1830H519H652H1010H1318K246K410K600K883K945K1100M285N185 P298

	Sample name
	54.  № 2267

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, P – Bvv 155

	Molecular genetic profile
	А125А443А1670В071В270В413В477С593С1047D557D807Е382Е725Е923Е1225F691
F851F1000F1340G365G510G680G950G1240H519H652H1010H1318K246K386K568K600K883K945K1100 P200P298

	Sample name
	55. № 2270

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, P – Bvv 155

	Molecular genetic profile
	А316А1887В1103С532D264D537D865Е382Е903Е1187F800F1021F1287G365G510
G630G680G950G1240H519H652H1010H1318K246K386K568K600K883K945K1100
P298

	Sample name
	56. № 2276

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А133А373А443А2539В277В413В1011С541D224D557Е414Е717Е923Е1237F591F668
F830F942F1124G365G510G630G680G950G1240H519H652H1010H1318K246K386K600K945 P298

	Sample name
	57. № 2280

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155 

	Molecular genetic profile
	А199А563А696А839А917А1063А1439В639В901В1009С554С659С797С970С1123
D338D465D518D625D724D829E388E556E671E872E1116F795F1041F1190F1829G607G796G943G1048G1225G1360G1729G2086H568H620H692H1082H1215K627K844K902K1012K1368K1621K1697 M250N185P298

	Sample name
	58. № 2280-1 (Zluka)

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А639А740А766А844А970В550В615В712С651С745D290D439D482D572D642D723
Е373Е510Е615Е837Е1081F425F563F671F809F902F1030F1720G675G942G1227G1396G1597H512H645H819H915H1018H1153K630K1137 M285N185P298

	Sample name
	59. № 2282

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А156А500В149В202С532С1448D368D561Е284Е561Е941F359F580F791F1000F1406G365G510H519H652H1010H1318K246K386K568K600K883K945K1100 P298

	Sample name
	60.  № 2283

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А188А500А585А2580В261С543D198D677Е382Е717Е923Е1237F574F633F817F991G365G510G630G950G1240G1830H519H652H870H1010H1318K246K386K568K600K883K945K1100 P250P298

	Sample name
	61. № 2284

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А526А613А1887В012В2000С014С945D428D807Е373Е664Е923Е1187F574F791F1021
G365G510G630G680G950G1240H519H652H1010H1318K246K386K568K600K883
K945K1100 P298

	Sample name
	62. № 2285

	Originator
	France

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А588А705А843А960В826С466D1324Е347Е872Е1136F561F665G365G510G630G950
G1240G1830H519H652H870H1010H1318K246K386K568K600K883K945K1100M285 N185 N200P298

	Sample name
	63. № 2286

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А968В981С1724D981D1308D2470Е347Е872Е1136F510F607F883G365G510G630G950
G1240G1830H519H652H943H1010H1318K246K410K600K883K945K1100M285N185
P298

	Sample name
	64. № 2287

	Originator
	Ukraine




	Continuation of table D.1

	1
	2

	Method
certification


	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А208А571А635А711А801А845А943А1088В228В1106С554С626С918С1074D452D514D625D709D811E365E581E863E1138F333F755F950F1142F1866G614G708G769G1048G1330G1729G2086H494H1215K463K640K854K911K990K1636 M250N185P250

	Sample name
	65. № 2288

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А250А552А669А1887В012В294В1091С014С521С567D448D807Е284Е400Е1076F537
F795F1027G365G510G630G680G950G1240H519H652H1010H1318K246K386K600
K945 P298

	Sample name
	66. № 2289

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А236А571А720А817А868А950А1105В628В1147С413С467С504С783С896D369D421
D515D597D670E361E581E847E1127F280F747F942F1119F1841G587G700G1048G1211
G1376G1529G1729G2086H476H564H638H1025H1215K506K633K660K950K1652
M285N185P298

	Sample name
	67. № 2290

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А222А644А735А823А880А971А1114В260В592В1057С439С491С545С665С940D260D434D531D610D690D841E411E837E1044F491F642F789F887F1000F1214F1616G529G634G916G1042G1181G1354G1550G1967H476H644H1025H1215K692K980K1106K1194K1467K1712 M285N185P298

	Sample name
	68. № 2291

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А793А888А1008В531В599В659В797В1113С673С1101D219D400D478D549D631Е356
Е490Е574Е1029Е1534F588F1262G734G802G909G1000G1173G1500G1688G2078H600
H688K630K1137 M250N185P298

	Sample name
	69. № 2298

	Originator
	Ukraine

	Method
certification


	RAPD, SSR

	Continuation of table D.1

	1
	2

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А1000В564В636В911В1064С651D272D415D465D547D625D703D878D1218Е383Е520
Е630Е822Е1081Е1705F282F333F500F563F654F677F809F902F1041F1695G593G675G829G942G1179G1227G1597G2000H512H634H800H901H1000H993H1133K630K1137M250N200P298

	Sample name
	70.  № 2299

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, P – Bvv 155

	Molecular genetic profile
	А250А585А2580В012В277В2740С516С585С838D433Е400Е1144F537F670F857F1069
G365G510G630G680G950G1240H519H652H870H1010H1318K246K410K600K883K945K1100 P250P298

	Sample name
	71. № 2307

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А368А451А489А587А723А891А976А1768В455В522В564В718В970С582С666D275
D460D478D542D614D697Е378Е510Е605Е778Е1081Е1693F328F407F527F648F802 F894F1020F1153F1695G683G737G840G965G1116G1260G1448G1629G2048H532H609H673H964H1100H1303K679K724K860K932K1137K1660 M250N200P298

	Sample name
	72. № 2309

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А274А394А489А536А621А750А1838В467В527В579В712В993С595С681С818D411
D452D532D547D609D684D846D1174Е370Е434Е510Е868Е1123Е1390Е1682F455F563
F642F766F902F1041F1646G675G718G840G953G1101G1227G1413G1613G2032H512H657H851H1071H1219H1684K679K724K860K932K1137K1660 M285N250P298

	Sample name
	73. № 2317

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А674А839А928А1063В735С455С504С550С712С955D273D450D535D633D709E324E562E837E1032F664F955F1123F1398F1640G641G692G926G1198G1372G1600H459H640H797H1215K537K692K777K980K1106K1179K1450K1697 M250N185P298

	Sample name
	74. № 2318

	Originator
	Russia

	Method
certification
	RAPD, SSR




	Continuation of table D.1

	1
	2

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А495А563А647А696А757А878А1061А1257В531В599В659В797В1113С673С1101D297D495D582D642D723D902D1241Е290Е367Е430Е535Е630Е814Е1081Е1476Е1682F350
F444F550F677F809F902F975F1130F1659G586G659G930G1071G1211G1396G1581G1984H524H595H683H833H936H1036H1174K679K860K932K1421K1660 M250N185P298

	Sample name
	75. № 2319

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А680А782А850А933А1082А1434В599В665В694В776В1133С681D297D439D495D582D648D729D902D1241Е274Е356Е515Е600Е837Е1070Е1476Е1682F550F671F816F902
F1433G659G807G930G1071G1179G1379G1581G1984H532H600H700H950H1054H1195K679K860K932K1421K1660M250N185P298

	Sample name
	76. № 2320

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А212А356А436А483А568А689А828В557В909С554С659С797С970С1123D346D527
D543D647D729D825D989D1396Е324Е631Е837Е991Е1347Е1577F500F1069F1424 F1849G586G663G741G968G1132G1266G1482G1683G2133H553H678H824H993H1100H1240K679K724K860K932K1137K1660 M285N200P298

	Sample name
	77. № 2321

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А306А348А436А477А574А696А822А964В557В662В909С554С626С918С1074D324D482D523D642D729D830D994D1396Е315Е482Е613Е965Е1347Е1564F1123F1547F1814G593G989G1301G1517G1717H528H614H678H986H1100H1240K679K724K860K932K1137 K1660 M250N200P298

	Sample name
	78. № 2322

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А601А691А808А857А966А1091А1478В545В604В659В810В970В1144С647С780С902
D293D491D572D642D723D894D1218Е264Е362Е443Е620Е837Е1081Е1500Е1716F455
F582F671F809F902F1095G683G718G953G1086G1227G1396G1581G1984H552H614H683H860H965H1073H1206K679K724K860K932K1137K1660 M250N185P298

	Sample name
	79. № 2324

	Originator
	Russia




	Continuation of table D.1

	1
	2

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А568А647А767А868А1210В554В626В918В1074С620С666D275D473D547D609D684
Е367Е515Е630Е884Е1102Е1500Е1716F665F1683G566G651G709G840G942G1086
G1211G1396G1597G2000H564H688H833H972H1073H1217K679K724K860K932K1137K1660 M250N185P298

	Sample name
	80. № 2325

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А578А706А778А888В413В467В504В783В896С547D231D427D500D575D660D1138
Е280Е367Е434Е510Е615Е822Е1081Е1716F407F576F654F794F894F1610G533G621
G807G919G1042G1163G1362G1548G1968H556H624H724H972H1073H1282K630
K1137M285N185P298

	Sample name
	81. № 2327

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А589А722А789А895А952А1253В439В491В545В665В940С536С586D238D418D494
D569D652D827Е367Е443Е540Е620Е822Е1102Е1591F200F300F378F509F642F773F847
F959F1695G593G675G776G896G1028G1163G1327G1532G1935H552H619H718H826
H1000H1073H1217H1282K630K1137 M285N185 N226P298

	Sample name
	82. № 2328

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А594А679А795А909А1285В455В504В550В712В955С563С658С785D238D500D569
D645D812D1086Е350Е548Е776Е1038Е1488Е1682F532F635F834F1262F1592G708G822
G954G1083G1220G1300G1416G1578G1625G2016H560H614H712H972H1073H1206
H1488K679K724K860K932K1137K1660M250N200P298

	Sample name
	83. № 2329

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А610А739А813А923А1296В455В522В564В718В970С582С666D231D400D462D543
D624Е316Е495Е600Е847Е1038Е1511Е1693F560F647F869F1289F1526G692G966G1098
G1188G1252G1416G1578G1625G1828G2016H532H605H694H718H1064H1195H1465
K630K1137 M285N185P298

	Sample name
	84. № OP GO MM

	Originator
	Russia

	Continuation of table D.1

	1
	2

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А636А750А825А945В527В564В694В970С586С967D208D380D446D524D596Е347
Е500Е580Е776Е1038Е1475Е1682F554F653F851F1289F1526G700G1000G1127G1220G1300G1466G1594G1641G2047H548H600H694H943H1054H1271K679K724K860K932
K1137K1660 M250N185P298

	Sample name
	85. № Hybrid Ruslan

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А641А728А767А843А960А1352В491В569В604В688В718В838В1164В1755С595С681
С818D177D376D446D518D603D788Е394Е600Е1038Е1426Е1682F647F766F1249G708
G989G1158G1236G1317G1466G1641G1875G2047H544H595H683H1054H1195K630
K1137 M285N185P298

	Sample name
	86. № 2330

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А652А744А862А984А1409В518В2220С552С651С1000D200D392D462D530D624D1076Е356Е485Е600Е825Е1058Е1682F653F825F1222F1526G726G1013G1173G1333G1500
G1641G1688G1859G2078H544H600H706H846H1054H1282K630K1137M250N185P250
P298

	Sample name
	87. № 2331

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А641А728А862А984А1386В564В636В911В1064С651D208D400D472D543D624Е371
Е587Е743Е1058Е1534Е1659F532F635F1317G792G898G1000G1173G1500G1672G2078
H561H684H1036K679K724K860K932K1137K1660 M285N185P298

	Sample name
	88. № 2332

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А165А230А294А389А616А893А1163В550В615В712С651С745D219D400D472D549
D631D796Е394Е574Е756Е1038Е1523F452F635F736F1276G669G812G920G1013G1041
G1188G1268G1500G1688G2078H371H600H681H1036K630K1137 M250N185 P250P298

	Sample name
	89. № 2333

	Originator
	Ukraine




	Continuation of table D.1

	1
	2

	
Method

certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Sample name
	90. № 2334

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А125А225А317А425А662А908А1395В545В604В659В810В970В1144С647С780С902
D238D418D506D589D675Е326Е394Е446Е548Е684Е790Е1038Е1500Е1614F635F1249
G708G1000G1158G1236G1317G1483G1483G1625G1875H400H611H688H807H1036
K630K1137 M250N185P298

	Sample name
	91. № 2335

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А639А787А869А1000А1347В550В770В894С467С527С579С712С993D297D482D580D661D750Е374Е631Е862Е1044Е1472F486F678F992F1101F1698G655G700G958G1117G1249G1463G1667G2083H500H618H893H993H1128K630K1137 M285N200P298

	Sample name
	92. № 2336

	Originator
	Russia

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А500А658А756А808А894А1027А1045А1391В543В742В867В1822С518С2220D302D485D593D670D766D927D1294Е400Е606Е870Е1032Е1389Е1628F685F962F1112F1756G724G968G1132G1266G1683H500H574H637H772H1026H1168K679K724K860K932K1660 M285N200P298

	Sample name
	93. № 2337

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А573А681А828А944А1298В953С861D1277Е338Е872Е1112F380F619F795G365G510
G630G950G1240G1830H519H652H1010H1318K246K386K600K945M250M285N185
P298

	Sample name
	94. № 2338

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А527А588А743А836А952В543С429С795С1676D1129Е360Е890Е1185F546F665F833
F1000G365G510G630G680G950G1240H652H1010H1318K246K410K600K883K945
K1100 M250 N185 N200P298

	Sample name
	95. № 2339

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А241А730А839А985А1131В628В876С527С564С694С970D289D471D571D651D740
D903D1234Е374Е581Е796Е1032Е1615F395F614F812F1039F1436F1698G663G708G926G1198G1409G1617H429H523H620H866H958H1215K537K692K777K980K1106K1179K1450K1697 M285N200P298

	Sample name
	96. № 2340

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA - 10, M – Bvv 21, N – Bvv 53, P – Bvv 155 

	Molecular genetic profile
	А411А554А647А773А929А1245В463В539В887С369С553С633С1321D390D700D1048Е359Е581Е828Е1044Е1526F864F1019F1179F1698G579G663G958G1231G1463G1667
H465H551H640H1026H1215K692K777K980K1697 M250N200P298

	Sample name
	97. № 2342

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А658А769А909А1045В781В1185С550С615С712D332D478D539D638D735D819D989
D1396Е613Е870Е1032Е1628F423F730F909F1029F1335F1756G663G733G844G958G1117G1249G1463G1667G2083H512H582H657H798H1062H1209K679K860K932K1137K1660 M250N200P298

	Sample name
	98. № VP 29

	Originator
	Ukraine

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А314А356А436А489А574А709В439В491В545В665В940С536С586D272D415D460
D542D614D697Е367Е600Е1039F275F368F444F600F725G718G840G953G1101G1227
G1413G1613G2016H532H614H717H879H1128K679K724K860K1137K1660M250M285N200P298

	Sample name
	99. № KazSib 14

	Originator
	LLP "KazNIIZiR", Kazakhstan

	Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155




	Continuation of table D.1

	1
	2

	Molecular genetic profile
	А169А329А377А518А614А743В527В564В694В970С586С967D423D460D482D547D609D690D854D1196Е367Е500Е610Е837Е1081Е1716F444F550F654F802F902F1010
F1341F1646G683G727G977G1227G1413G1629H524H678H865H971H1100H1229K679K724K860K1137K1660 M250N200P298

	Sample name
	100. № КК-71

	Originator
	Kyrgyzstan

	

Method
certification
	RAPD, SSR

	
	A – PAWS 5, B – PAWS 6, C – PAWS 16, D – PAWS 17, E – OPP - 17,  F – OPP -18,  G - OPC - 06, H – OPA - 09, K - OPA – 10, M – Bvv 21, N – Bvv 53, P – Bvv 155

	Molecular genetic profile
	А216А264А336А381А467А530А621А750В518В2220С552С651С1000D264D465D542
D678Е367Е525Е625Е837Е1070F557F654F787G659G953G1227G1413G1613H483H556
H629H793H887H993H1113H1164K630K1106 M250N200P250P298








































APPENDIX E
Availability of personnel for the task execution
	Topic name
	Total
	Including

	
	
	with higher education
	of them having
degree

	
	
	
	Doctor of science
	Ph.D.

	Replenishment, enrichment of the genetic pool of sugar beet (beta vulgaris) and study of its genetic diversity using molecular markers
	4
	4
	0
	1





































APPENDIX Zh
Patent research report
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Justification of the search rules

Brief substantiation of the search regulations at the stage of theoretical and experimental research on the topic: "Replenishment, enrichment of the gene pool of sugar beet (Beta vulgaris) and the study of its genetic diversity using molecular markers."
The objective of the research is to determine the achieved level of scientific developments in the study of its genetic diversity using molecular markers.
 The depth of search for sources of patent, scientific and technical information and market and economic information - 16 years, based on the need for information to solve the tasks (research of the technical level and its justification, analysis of the patent and licensing activities of leading companies in the world market and research of the novelty of the developed object of research). According to the results of a patent search on scientific and technical information and patent-legal documentation, it was revealed that the leading countries are Russia, France, Kazakhstan, Germany, China, USA, Great Britain, Ukraine, India. These countries are selected as search countries.
The search for patent documents was carried out under the following headings of the international patent classification: A01N 4/00, A01N 41/04, A01N 31/08, A01P 21/00, A01H 4/00, A01G, A01N 65/00, A01N 37/10, A01N 43/10, C13C, C13D, A01H 1/04, A01H 4/00, A01H 5/00 according to scientific and technical information under the following UDC headings: 633.63; 633.112.1; 633: 413; 631.416; 631.524; 635.112.
 The headings for which searches for patent documentation and scientific and technical literature were carried out cover the entire search area of ​​this research work.




















Appendix B
SEARCH REGULATIONS № 2

Name by topic «Replenishment, enrichment of the genetic pool of sugar beet (beta vulgaris) and study of its genetic diversity using molecular markers».
The number and date of approval of the assignment for conducting patent research: assignment No. 1 dated 01/08/2021.
Stage of work: theoretical and experimental research
Purpose of information search: the use of biotechnological and genetic engineering tests in the study of sugar beet using molecular primers
Justification of the search regulations: conducting research work in the direction of study
Search start – 08.01.2021 year							                             End of search – 26.02.2021 year
	Item
search (object of research, its constituent parts, product)
	Search country
	Sources of information searched
	Retrospective
	Information base name

	
	
	Patent
	STI
	Conjuncture
	
	

	
	
	Name
	Classif.
headings:
MKI
	Name
	Headings UDC, etc.
	Named
new
we
	product code: GS
	
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	 Sugar beet molecular markers for the study of genetic diversity
	Kazakhstan
RF, CIS,
USA,
France,
Germany,
Japan, China
	Official Bulletin "Industrial Property of the Republic of Kazakhstan".
Description of inventions.
	A01B 41/06,  A01B 49/06, A01B 69/04,  A01C 1/00, A01C 11/00,  A01F 25/00, A01F 25/08, A01G 7/00, 
	RJ. VINITI "Agriculture", "Science News of Kazakhstan", "Cytology and Genetics".
	633.63; 633.112; 633:413; 631.416; 631.524; 635.112631.52; 633.11 575 – 577
	Agro
STI
	Business market
	2004-2021yy.
	RPF, KazNIIZiR Foundation, www.findpatent.ru
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The form search report 
Application В.1
The search was carried out in accordance with the assignment of the General Director A. Ageenko on the topic "Replenishment, enrichment of the gene pool of sugar beet (Beta vulgaris) and the study of its genetic diversity using molecular markers".
Date and number of the task - task number 2 dated 01.08.2021y.
B.2 Stage of work: theoretical and experimental research
B.3 Start of search 08.01.2021y.								 The end of the search – 02.26.2021y.
B.4 Information on the implementation of the search regulations - The search regulations for patent and scientific and technical information are completed in full and in accordance with the headings MKI and UDC
B.5 Proposals for further search and patent research is not a patentable topic.
B.6 Materials selected for subsequent analysis
Table B 6.1 - Patent documentation
	Search subject (research object and its constituent parts)
	Country of issue, type and number of the title of protection. Classification index
	Applicant (patentee), country, application number, priority date, convention priority, publication date
	Title of invention (utility model, sample)

	1
	2
	3
	4

	Molecular markers of sugar beet for the study of genetic diversity of varieties and hybrids of sugar beet
	RF, patent, № 2505956, 
A01H 1/00 (2006.01)
	RU, Federal State Budgetary Educational Institution of Higher Professional Education "Perm State National Research University"
Boronnikova Svetlana Vitalievna, Boboshina Irina Viktorovna
application № 2012119341/10,
	Method for molecular genetic identification of populations of woody plant species






Continuation of table B 6.1
	1
	2
	3
	4

	
	
	priority date 11.05.2012,
publication date 20.11.2013,  bul. № 32.
	

	
	DEU, patent, № 034064,
 С12N 15/82 (2006/01),
С12N 15/113 (2010.01),
C07K 14/415 (2006.01)

	DE, KVS ZAAT SE, Thörjek O., Borchardt D., Mechelke V., Line J.K. application № 201690011,
priority date 06.06.2014,
publication date 12.24.2019
	Rhizomania resistance gene

	
	RF, patent, № 2 539793, 
С12N, 15/82 (2006.01);
 A01H 5/00 (2006.01)
	RU, Plant Bioscience Limited (GB), Sainsbury F., Lomonossoff D.P.
application № 2010133217/10,
priority date 08.01.2009,
publication date 02.20.2012, bul.  № 5.
	Protein expression systems

	
	RF, patent, № 2668819, 
A01H  1/00 (2006.01), C12P 19/34 (2006.01), C12Q 1/68 (2006.01)
	RU, Dow Agrosciences ELS, Lakshmi S.D, Ainley W.M., Samuel D.,
application № 2016112305,
priority date 09.04.2013,
publication date 09.10.2017, bul. № 28.
	Rapid Guided Crop Analysis to Determine Donor Insert

	
	RK, patent, № 29359, A61B 10/00 (2006/01), G01N 33/53 (2006.01)
	RK, KazNIVI LLP,
Latypova Z.A., Omarbek N.S., Sarbakanova Sh.T.
application № 2014 / 0156.1
priority date 02.11.2014
publication date 12.25.2014, bul. № 12
	Primers for the identification of genetically modified plants based on polymerase chain reaction







Table B. 6.2 - Scientific and technical, design, regulatory documentation and materials of state registration (reports on research works)
	Search subject
	Name of the source of information, indicating the source page
	Author (s), firm (holder) of technical documentation
	Year, place and organ of publication

	1
	2
	3
	4

	Molecular markers of sugar beet for the study of genetic diversity of varieties and hybrids of sugar beet
	Multiplexed, linkage group-specific SNP marker sets for rapid genetic mapping and fingerprinting of sugar beet (Beta vulgaris L.), р.475-488.
	Möhring S., Salamini F., Schneider K.
	2004, Netherlands, Molecular Breeding, Vol.  14. 


	
	Identification of cultivars, lines and mutants of common pea using RAPD markers, p. 61-66.
	Dribnokhodova O.P., Kokaeva Z.G., Gostimsky S.A.
	2005, RF, Agricultural Biology, No. 5.

	
	Polymorphic microsatellite markers for inferring diversity in wild and domesticated sugar beet (Beta vulgaris), р. 243-245.
	Richards C.M., Brownson M., Mitchell S.E., Kresovich S.,  Panella L.
	2004, Hoboken, New Jersey, Molecular Ecology Notes, Vol.4.


	
	Assignment Tests for Variety Identification
Compared to Genetic Similarity-Based Methods Using Experimental Datasets from Different Marker Systems in Sugar Beet, 
р.1964-1974.
	Riek J. De, Everaert I., Esselink D., Calsyn E., Smulders M. J. M., Vosman B.
	2007, Crop Science, Vol. 47.

	
	Comparative effectiveness of sugar beet microsatellite markers isolated from genomic libraries and GenBank ESTs to map the sugar beet genome, р. 793-805.
	Laurent V.,  Devaux P., Thiel T., Viard F., Mielordt S., Touzet P., Quillet  M.C.
	2007, Theoretical and Applied Genetics, Vol. 115.
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	1
	2
	3
	4

	
	Analysis of DNA polymorphisms in sugar beet (Beta vulgaris L.) and development of an SNP-based map of expressed genes, р. 601-615.
	Schneider K.,
Kulosa D.,
Rosleff T., Soerensen S.
	2007, Theoretical and Applied Genetics, Vol. 115(5), DOI: 10.1007/s00122-007-0591-4.

	
	Characterisation of sugar beet (Beta vulgaris L. ssp. vulgaris) varieties using microsatellite markers, р.11.
	Smulders M.J.M., Esselink G.D., Everaert I., Riek  J.D., Vosman B.
	2010,  BMC Genetics 2010, Vol. 41
http://www.biomedcentral.com/1471-2156/11/41.

	
	Empirical evaluation of DArT, SNP, and SSR marker-systems for genotyping, clustering, and assigning sugar beet hybrid varieties into populations, р. 54-62.
	Simko I., Eujayl I., Theo J.L. 
	2012, Plant Science, Vol. 184.

	
	The use of PCR analysis to identify genetic polymorphism of beet cultivars beta vulgaris l., P. 94-99.
	Fedulova TP, Fedorin DN
	2012, RF, Scientific Bulletin. Series Natural Sciences. - No. 3, issue. eighteen.

	
	Microsatellite Analysis of the Transgenic Forms of Sugar Beets, р. 222-225.
	Hussein A.S., Nalbandyan A. A., Bogacheva N. N., Vasil’chenko E. N., Fedulova T. P.
	2013, Russian Agricultural Sciences, Vol. 39, № 3.

	
	SSR analysis of sugar beet parental forms of different origin for predicting possible heterotic effects, on-line.
	Svirshchevskaya A., Malysheva O., Milko L., Mazur O., Kilcheusky A.
	2013, Institute of Genetics and Cytology National Academy of Sciences of Belarus, Vol. 5.

	
	Evaluation of Genetic Diversity of Sugar Beet (Beta vulgaris L.) Crossing Parents Using Agro-morphological Traits and Molecular Markers, p. 1397-1411.
	Abbasi Z., Arzani A., Majidi M. M.
	2014, Journal of Agricultural Science and Technology, Vol. 16.
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	Analysis of genetic diversity of sugar beet genotypes using random amplified polymorphic DNA marker, p. 975-984.
	Ghasemi A.R., Golparvar A.R., Isfahani M.N.
	2014, Isfahan, Iran., Genetika, Vol. 46, № 3.

	
	Efficiency of using RAPD and ISSR markers in evaluation of genetic diversity in sugar beet, p. 429-438.
	Izzatullayeva  Y , 
 Akparov Z., Babayeva S., Ojaghi J., Abbasov M.
	2014, Turkish Journal of Biology, Vol.38. 

	
	Sugar Beet (Beta vulgaris L.), p. оnline

	Kagami H., Kurata M., Matsuhira H.,  Taguchi K., Mikami T., 
Tamagake H., Kubo T.

	2014, США, Springer, New York, Part of the Methods in Molecular Biology book series (MIMB, Vol. 1223), http://dx.doi.org/10.1007/978-1-4939-1695-5_27.

	
	High-priority research directions in genetics and the breeding of the sugar beet (Beta vulgaris L.) in the 21st century, р.1137-1148.

	Kornienko A. V., Podvigina O. A., Zhuzhzhalova T. P., Fedulova T. P., Bogomolov M. A., Oshevnev V. P., Butorina A. K. 
	2014, РФ, Russian Journal of Genetics, Vol.50, № 11
https://doi.org/10.1134/S1022795414110064.

	
	Analysis of genetic diversity of cultivars of beetroot (Beta vulgaris l.) Based on DNA markers, p. 1-6.
	Fedulova TP, Fedorin DN
	2014, RF, Auditorium: electronic scientific journal of KSU. - No. 4.

	
	A new polymorphism on chromosome 6 associated with bolting tendency in sugar beet, 15 p.

	Broccanello C., 
Stevanato P., Biscarini F., Cantu D., Saccomani M.

	2015, BMC Genetics,Vol. 16, № 142.
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	Profiling of sugar beet genotypes for agronomical, sugar quality and forage traits and their genetic diversity analysis using SSR markers, р. 253- 266.
	Sandhu S.K., Sarao N.K., Goyal M. , Uppal S.K., Singh P., Kaur J.

	2015, Electronic Journal of Plant Breeding, Vol. 7, № 2.

	
	Association of SSR markers and morpho-physiological traits associated with salinity tolerance in sugar beet (Beta vulgaris L.), р. 785-797.
	Abbasi, Z., Majidi, M., Arzani, A., Rajabi A., Mashayekhi P., Bocianowski J.
	2015, Vol. 205, № 3.

	
	DNA - technologies in the selection of sugar beet (Beta vulgaris L.): current state and development prospects, p. 11-15.
	Fedulova TP, Fedorin DN, Kozlovskaya VF
	2015, RF, Sugar beet, No. 10.

	
	Sugar Beet (Beta vulgaris L.), p. 335-347.

	Kagami H.,  Kurata M., Matsuhira Н., Kazunori  T., Mikami Т., Tamagake Н., Kubo Т.
	2015,  США, Springer, Agrobacterium Protocols,  
DOIhttps://doi.org/10.1007/978-1-4939-1695-5_27.

	
	Polymorphism of Microsatellite Loci in Sugar Beet’s Selection Lines, p. 208–210.
	Hussein A. S., Bogacheva N. N., Nalbandyan A. A.
	2016, РФ, Agricultural Sciences, Vol. 42, Nos. 3–4.

	
	Polymorphism of Microsatellite Loci in Sugar Beet’s Selection Lines, P. 208-210.
	Hussein A. S., Bogacheva N. N., Nalbandyan A. A.
	2016, Russian Agricultural Sciences, Vol. 42, № 3–4.

	
	Estimation of genetic diversity and relationship in sugar beet pollinators based on SSR markers, P. 6.
	Ksenija T.A., Nevena N., Živko Ć., Miroslav Z.
	2017, Católica de Valparaíso, Electronic Journal of Biotechnology, Vol. 30.

	
	Genetic diversity of sugar beet genotypes evaluated by microsatellite DNA markers, P. 777-783.
	Srivastava S., Pathak A.D., Kumar R., Joshi B. B.
	2017, Journal of Environmental Biology, Vol. 38.
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	Polymorphism in sugar beet varieties and hybrids in cell selection for resistance to abiotic factors, P. 602-606.

	Klyachenko O., Prysiazhniuk L. 
	· 2018, Journal of Microbiology, Biotechnology and Food Sciences, Vol. 7(6) DOI: 10.15414/jmbfs.2018.7.6.602-606.

	
	Use of RAPD markers to identify genes for resistance to rhizomania Beta vulgaris l., P. 8-12.
	Nalbandyan A.A., Bogomolov M.A.
	2018, RF, Sugar beet, No. 3, https://doi.org/10.25802/SB.2018.03.13487.

	
	Genetic and phenotypic assessment of sugar beet (Beta vulgaris L. subsp. vulgaris) elite inbred lines selected in Japan during the past 50 years, P. 255-265.
	Kazunori T., Yosuke K., Kazuyuki O. Masanori Y.

	2019, Breeding Science, Vol.69 doi:10.1270/jsbbs.18121.

	
	Advanced molecular technology
(MAS) selection of sugar beet (Beta Vulgaris L.), electronic resource
	Fedulova T.P., Nalbandyan A.A., Fedorin D.N.
	2019, Russia, Vestnik VSU, series: chemistry, biology, pharmacy, No. 2.

	
	Innovation Methods in Molecular Breeding
of Sugar Beet (Beta vulgaris L.), P. 247-250.
	Bogacheva N.N., Fedulovaa T.P., Nalbandyana A. A.
	2019, Russian Agricultural Sciences, Vol. 45, № 3.


	
	Discovery of interesting new polymorphisms in a sugar beet (elite × exotic) progeny by comparison with an elite panel, P. 3063-3078.

	Pegot-Espagnet P., Guillaume O., 
Desprez B.,  Devaux B. 
	2019, USA, Theoretical and Applied Genetics, Vol. 132. 

	
	Molecular genetic study of Beta vulgaris L, 6 pages.
	Bogacheva N.N., Sokolenko G.G., Mozgovoi N.V.
	2020, IOP Conf. Series: Earth and Environmental Science, 6th International Conference on Agriproducts processing and Farming, doi:10.1088/1755-1315/422/1/012087.

	
	Different molecular markers to identify the fertility of sugar beet monogerm germplasm resources, P. 1-14
	Shi H., Pi Z., Wu Z.
	2021, China,  Research Square, Heilongjiang University,  doi: https://doi.org/10.21203/rs.3.rs-230220/v1
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	Identification of Resistant Sugar Beet (Beta vulgaris L.) Genotypes against Beet Curly Top Disease, P. 473-484.
	Saadati M., Rajabi A., Shams-Bakhsh M. 
	2021, Islamic Republic of Iran., J. Agr. Sci. Tech., Vol. 23(2).

	
	The Beta vulgaris-derived resistance gene Rz2 confers broad-spectrum resistance against soilborne sugar beet-infecting viruses from different families by recognizing triple gene block protein, Р. 1-14. 
	Wetzel V, Willlems G, Darracq A, Galein Y, Liebe S, Varrelmann M.
	2021, Germany, Mol Plant Pathol. 2021;00. https://doi.org/10.1111/mpp.13066

	
	Genetic diversity is enhanced in Wild 3 Cultivated hybrids of sugarbeet (Beta vulgaris L.) despite multiple selection cycles for cultivated traits, Р. 1-15.
	Fugate K.К, Zalapa J.E, Pazaran G. E C.
	2021, Genet Resour Crop Evol Genetic Resources and Crop Evolution ,
doi: 10.1007/s10722-021-01149-w

	
	Composition, Physicochemical Features, and Covalent Gelling Properties of Ferulated Pectin Extracted from Three Sugar Beet (Beta vulgaris L.) Cultivars Grown under Desertic Conditions, P. 1-13.
	Lara-Espinoza C., Sanchez-Villegas J.A., Lopez-Franco Y., Carvajal-Millan E., Troncoso-Rojas R., Carvallo-Ruiz T., Rascon-Chu A.
	2021; Mexico, Agronomy.Vol.11(1):40, https://doi.org/10.3390/agronomy11010040

	
	The efect of heat stress on sugar beet recombination, P. 81–93.
	Arrieta1 M., Willems G., DePessemier J.,  Colas I., Burkholz A., Darracq A.,
Vanstraelen S., Pacolet P., Barrй C., Kempeneers P., Waugh R., Barnes S., Ramsay L.
	2021, UK, Theoretical and Applied Genetics Vol. 134,
https://doi.org/10.1007/s00122-020-03683-0




Table B. 6.4. - Number of titles of title published by year (inventive activity)
	Equipment object and its components
	Country of filing
	Number of patents, published applications by year of filing
(excluding patents - analogues)
2004-2021

	Biotechnological research of sugar beet (Molecular markers of sugar beet for the study of polymorphism)
	RF
	3

	
	RK
	1

	
	DEU
	1



	As a result of the patent information search of patents, it was revealed: 3 patents in Russia, Kazakhstan, 1 patent and 1 patent in Germany. Such results do not allow defining the global patent situation.






Conclusion

As a result of a patent search for patents for 2004 - 2021, 5 patents were discovered, which served as literary sources for performing research.
More than 700 literary sources were worked out and 39 of them were selected.
In the selection of sugar beets, there is an acute problem of creating a source material with new traits and properties. The success of breeding work decisively depends on the degree of diversity of such material, its genetic knowledge. It should be noted that the natural intraspecific genetic diversity of beets is small. Currently, one of the urgent tasks is to create a genetic base of root beet varieties used in breeding. When creating and introducing new varieties and hybrids of beets that meet the requirements of modern technologies, a scientifically grounded choice of starting material and its assessment by molecular genetic markers are of particular importance.
As a result of the conducted patent research, we found that research data is being conducted in Iran, China, France, RF, USA, the Netherlands, but research data are not being conducted in Kazakhstan. The following literatures were found close to our topic: Fedulova T.P., Fedorin D.N., Kozlovskaya V.F. DNA technologies in the breeding of sugar beet (Beta vulgaris): current state and development prospects // Sugar beet. - 2015. - С. 11 - 15. Ghasemi A.R., Golparvar A.R., Isfahani M.N. Analysis of genetic diversity of sugar beet genotypes using random amplified polymorphic DNA marker // 2014, Isfahan, Iran., Genetika, Vol. 46, No. 3. p. 975-984; Fedulova T.P., Fedorin D.N., Kozlovskaya V.F.DNA - technologies in the selection of sugar beet (Beta vulgaris L.): current state and development prospects // Sugar beet. - 2015, No. 10.p. 11-15;
Bogacheva N.N., Fedulovaa T.P., Nalbandyana A. A. Innovation Methods in Molecular Breeding of Sugar Beet (Beta vulgaris L.) / 2019, Russian Agricultural Sciences, Vol. 45, № 3, P. 247-250.
Based on the literature data obtained, we selected molecular genetic methods that we successfully applied in this work. The identification of genotypes of sugar beet will greatly simplify the tasks of the breeder when analyzing the results of crossing, and molecular certification will protect the rights of breeders and control the uniformity of the seed. As a result of patent development, new methods, patents, scientific development experiences are discovered, which are successfully applied in our work.



APPENDIX I 
 List of published scientific works
2021 year
Foreign:
1 Abekova A.M., Yerzhebayeva R.S., Bazylova T.A., Babisekova D.I., Amangeldiyeva A.A., Bastaubayeva Sh.O., Konusbekov K.T. Molecular analysis of sugar beet samples using the RAPD method, Novosibirsk, DOI 10.18699/PlantGen2021-001, 2021. - P. 19.
2 Abekova A. M., Yerzhebayeva R. S., Bastaubayeva Sh. O., Konusbekov K. T., Amangeldiyeva A. A. Genetic diversity of sugar beet samples assessment using agro- morphological characteristics and RAPD-marker, SABRAO Journal of  Breeding and Genetics, 2021, (be in print).
2021 year
Domestic:
1 Bazylova T.A., Abekova A.M. RAPD primers for PCR analysis of sugar beet (Beta vulgaris l.) Polymorphism, Coll. mater. int. scientific-practical Conf., dedicated to the 75th anniversary of Doctor of Agricultural Sciences, prof., Acad. NAS RK and ASKHN RK Meyirman Galiolla Tulendiuly, Almalybak, 2021. - Р. 96 - 99.
2 Amangeldieva A.A., Abekova A.M., Erzhebaeva R.S. Assessment of the genetic homogeneity of sugar beet lines used as components of hybrids, Bulletin, biological series № 3 (88), KazNU im. al-Farabi, 2021. - Р. 68-78.















[bookmark: _GoBack]APPENDIX K
Copy of the calendar working plan for 2020-2021 years [image: C:\Users\Raushan\Desktop\Башабаева Договор 12 мес\Календ.план\Абекова А.М. Договор и кален.план_page-0006.jpg]

[image: C:\Users\Raushan\Desktop\Башабаева Договор 12 мес\Календ.план\Абекова А.М. Договор и кален.план_page-0007.jpg]

[image: C:\Users\Raushan\Desktop\Башабаева Договор 12 мес\Календ.план\Абекова А.М. Договор и кален.план_page-0008.jpg]

Appendix 1.1
to this agreement
№ ___ dated ________ __, 20__


TIME SCHEDULE

1. LIMITED LIABILITY PARTNERSHIP "KAZAKH SCIENTIFIC RESEARCH INSTITUTE OF AGRICULTURE AND PLANT GROWING" 
1.1 According to the priority: Sustainable development of the agro-industrial complex and the safety of agricultural products.
1.2 According to the sub-priority: Intensive agriculture and crop production
1.3 	On the topic of the project: IRN AR 08956877 «Replenishment, enrichment of the sugar beet gene pool (Beta vulgaris) and study of its genetic diversity using molecular markers" 
1.4 	The total amount of the project is 5000000 (five million) tenge, including by year, for the performance of works according to paragraph 3:
- for 2020 год - in the amount of 3000000 (three million) tenge;
- for 2021 год - in the amount of 2000000 (two million) tenge.

2. Characteristics of scientific and technical products according to qualification criteria and economic indicators
2.1 Direction of work: selection and genetics of sugar beet.
2.2 Scope of application: selection of sugar beet.
2.3 Final result: 
- for 2020: The collection (5-10 samples) of sugar beet of “KazRIAPG” LLP from the countries of the near and far abroad will be replenished. Molecular markers will be selected and work with them will be optimized to assess the genetic diversity of sugar beet samples. 1 (one) article or review will be prepared in a peer-reviewed scientific publication that is included in the 4th (fourth) quartile in the Web of Science database and (or) has a CiteScore percentile in the Scopus database of at least 35 (thirty-five) or will be published in these publications;
- for 2021: The collection (5-10 samples) of sugar beet of "KazRIAPG" LLP from the countries of the near and far abroad will be replenished. The genetic diversity of 100 sugar beet samples from the collection, the sugar beet group of "KazRIAPG" LLP, will be evaluated using molecular markers for molecular genetic identification. 1 (one) article will be published in a peer-reviewed domestic publication with a non-zero impact factor (recommended by CQAES). 1 (one) article or review will be published in a peer-reviewed scientific publication that is included in the 4th (fourth) quartile in the Web of Science database and (or) has a CiteScore percentile in the Scopus database of at least 35 (thirty-five) or will be in print in these publications; 
2.4 Patentability: unpatentable.
2.5 Scientific and technical level (novelty): Within the framework of the project, the collection of sugar beet will be supplemented and enriched with samples from near and far abroad. Molecular genetic passports for sugar beet samples will be given.
2.6 The use of scientific and technical products is carried out: The research results will be used by sugar beet breeders, which will help to increase the efficiency of selecting parent pairs for crossing when creating new highly productive sugar beet hybrids.
2.7 Type of use of the result of scientific and (or) scientific and technical activities: genetic passports for 100 samples of sugar beets from the collection of the group of sugar beets of “KazRIAPG” LLP.

Table 3 - The name of the works, the terms of their implementation and the results
	Task code, stage
	The name of the work under the Agreement and the main stages of its implementation
	Deadline
	Expected results

	
	
	start
	the ending
	

	1
	2
	3
	4
	5

	2020 

	1
	Patent and literary study
	October, 2020 
	December, 2020 
	A patent certificate will be prepared

	2
	Replenishment of the collection with samples of sugar beet from "Kaz RIAPG" LLP from near and far abroad.
	October,  2020 
	December, 2020 
	The collection will be replenished with samples of sugar beet in "Kaz RIAPG" LLP from near and far abroad

	3
	Selection of molecular markers for the identification of sugar beet samples
	October,  2020 
	December, 2020 
	Molecular markers will be selected to identify sugar beet samples

	4
	Preparation of solutions and buffers for DNA analysis
	October,  2020 
	December, 2020 
	Solutions and buffers for DNA analysis will be prepared

	5
	Isolation of genomic DNA from sugar beet plants
	October,  2020 
	December, 2020 
	Genomic DNA from sugar beet plants will be isolated

	6
	Conducting a PCR reaction in an amplifier; Electrophoresis, DNA quality assessment
	November,2020 
	December,  2020 
	Solutions and buffers for DNA analysis will be prepared, genomic DNA will be isolated from sugar beet plants; PCR reactions will be carried out in an amplifier; electrophoresis and DNA quality assessment will be carried out

	7
	Analysis of 50 sugar beet samples using molecular markers. Visualization of results
	October, 2020 
	December,  2020 
	50 sugar beet samples will be analyzed using molecular markers. The results will be visualized




	Continuation of table 3

	1
	2
	3
	4
	5

	8
	It is planned to publish 1 (one) article or review, in a peer-reviewed scientific journal, included in the 4 (fourth) quartile in the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least 35 (thirty five) or in print in these publications
	November, 2020 
	December, 2020 
	1 (one) article or review will be prepared in a peer-reviewed scientific publication included in the 4 (fourth) quartile in the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least 35 (thirty five) or in print in specified editions.

	2021 

	1
	Patent and literary study
	January,
2021 
	February, 2021 
	A patent certificate will be prepared

	2
	Replenishment of the collection with samples of sugar beet from "Kaz RIAPG" LLP from near and far abroad.
	January,
2021 
	February, 2021 
	The collection will be replenished with samples of sugar beet in "Kaz RIAPG" LLP from near and far abroad

	3
	Preparation of solutions and buffers for DNA analysis
	January,
2021 
	July,  2021 
	Solutions and buffers for DNA analysis will be prepared

	4
	Conducting a PCR reaction in an amplifier; Electrophoresis, DNA quality assessment
	January,
2021 
	July, 2021 
	Solutions and buffers for DNA analysis will be prepared, genomic DNA will be isolated from sugar beet plants; PCR reactions will be carried out in an amplifier; electrophoresis and DNA quality assessment will be carried out

	5
	Analysis of 50 sugar beet samples using molecular markers. Results visualization
	January,
 2021 
	August, 2021 
	Analysis of 50 sugar beet samples using molecular markers will be carried out. Results visualization will be carried out




	Continuation of table 3

	1
	2
	3
	4
	5

	6
	Analysis of the data obtained, compilation of molecular genetic passports for sugar beet samples. It is planned to publish 1 (one) article in a peer-reviewed domestic publication with a non-zero impact factor (recommended by CCFES).
1 (one) article or review will be submitted for publication in a peer-reviewed scientific publication included in the 4 (fourth) quartile in the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least 35 (thirty five) or located in stamps in the indicated editions
	August,
2021
	September2021
	An analysis of the data obtained will be carried out and molecular genetic passports for sugar beet samples will be drawn up. One (1) article will be published in a peer-reviewed domestic publication with a non-zero impact factor (recommended by CCFES). 1 (one) article or review will be published in a peer-reviewed scientific journal included in the 4 (fourth) quartile in the Web of Science database and (or) having a CiteScore percentile in the Scopus database of at least thirty-five (35) or in print in these publications

	
From the Customer:                                                                                      
Chairman
State Institution "Committee of Science of the Ministry of Education and Science of the Republic of Kazakhstan"

_____________ Kurmangalieva D. Zh.       
stamp

	
From the Performer:
Chairman 
of the Management Board of 
"Kazakh Scientific Research Institute of 
Agriculture and Plant Growing" LLP

____________________ Ageenko A.V.
stamp
Familiarized with:
Supervisors of the project ___________________ Abekova А.M.
(signature)                        
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[Tpunoxenue 1.1

K HACTOSILEMY JIOTOBOPY
Nwﬁfor «fi» MQ{ 2020 rona

KAJEHJIAPHBIN IJIAH

1. TOBAPHUIECTBO C OIPAHMYEHHOWH OTBETCTBEHHOCTBLIO
WKA3AXCKHI HAYYHO-HCCJEJOBATEJIBCKUI HHCTHUTYT 3EMJIEAE/INS U
PACTEHMEBO/ICTBA»

1.1 Ilo npuopurery: VYcroiuMBOe pa3BHTHE arpoTIPOMBIILIEHHOTO KOMIUIEKCAa M
Ge30macHOCTh CETBCKOXO03AHCTBEHHOM NPOAYKLIMH

1.2 ITo noaupuoprrery: MHTEHCHBHOE 3eMIIe/IeTHE H PACTEHHEBO/ICTBO

1.3 TTo Teme npoekta: UPH AP08956877 «ITononuetue, oboramenne reHohoHa caxapHoit
cpexiibl (Beta vulgaris) W W3yuyeHHe ero reHeTHYeCKOTo Pa3moobpasus ¢ HCTOTh30BAHHEM
MOJIEKYISPHEIX MapKepoB»

1.4 O6mas cymma npoekra 5 000 000 (15T MIJLIHOHOB) TEHIE, B TOM YHCIIE ¢ pa3sOHBKOI
110 TOaM, JUIA BBIIOJIHCHUA paboT COrIACHO NYHKTY 3:

-Ha 2020 oz - B cymme 3 000 000 (TpH MHIITHOHA) TEHTE;

-Ha 2021 rox - B cymme 2 000 000 (1Ba MHJLTHOHA) TEHTE.

2. XapakTepHCTHKA HAYYHO-TEXHHYECKOH MPOAYKIHH 10 KBAIHPHKAUNOHHBIM
OPH3HAKAM H YIKOHOMHYECKHE MOKA3ATENH

2.1 Hanpasnenue paGoTsl: celIbCKOE XO35HCTBO

2.2 O61acTh NPUMEHEHMS: CETEKIIAs CAXapHOH CBEKITHI.

2.3 Koneunplit pe3ysrar:

- 3a 2020 rox: Byser monosncra xosuekums (5-10 oGpasuos) caxapuoii csexiasr TOO
«KasHUW3uP» u3 crpan  Gmuiknero u jgambHero 3apyoexps. byayr nogobpansl MonekyTapHble
MapKepbl ¥ ONTHMH3HPOBaHa paboTa ¢ HHMH JUIS OLEHKH I'eHeTHYECKOro pasHoo0pasus 00pasios
caxapHo# cBekbl, byjier noaroropiena 1 (0Ha) cTaThs M 0030p, B PEIEH3MPYEMOM HAYYHOM
W3aHuH, BXOAAImEM B 4 (uerTBeprhni) kBaprmim B Gase Web of Science n (uim) nmeiomem
npouenTib 110 CiteScore B 6aze Scopus He Menee 35 (tpuauarty msti), 6o Gy/eT HaXOMTHCS B
MeyaTH B YKa3aHHEIX W3/1aHHAX;

- 3a 2021 rox: Byzner nononnena womnekimst (5-10 ofpasuos) caxaproii ceexibr TOO
«KasHVM3uP» n3 crpan Gumuskmero u jaabHero 3apyOexnbs. Byjer oleHeHO reHeTHueckoe
pastooGpasue 100 oGpa3ios caxapHOil CBEKIBbI KOJUICKLHH, I'PYIIBI caxapHoii cBekiasi TOO
«KasHUH3uP» ¢ nenosib30BaHAeM MOJICKYJISPHBIX MApKEPOB, /ULl OCYIIECTBICHUA MOICKYJISAPHO-
resetuyeckoll  paeHTMuKanuu. Byaer onyGamkosasa 1 (oxHa) cTarhi B PELEH3HPYEMOM
OTEUECTBEHHOM H3/[aHUH C HEHyJeBbIM MMIAKT-(akropoM (pekomenjosanHom KOKCOH) nmGo
Oy/eT HaXOMHTHCS B ICYATH B YKA3aHHBIX M3naHuAX. byjner omybnukosana | (07Ha) cTaThs HilH
0630p, B PelleH3MPyeMOM HAYUHOM H3/aHHH, BXO/uilIeM B 4 (derBepriii) KBapTuiH B Gase Web of
Science u (1) uMeroteM npouenTub o CiteScore B 6aze Scopus He MeHee 35 (TpUALATH MATH),
160 GyneT HaXoMTHCS B [IEYaTH B YKA3aHHBIX H3IaHHX

2.4 [TatenTocnocoGHOCTh: He MATeHTOCIOCO0HAs! .

2.5 Hayuno-Texauueckuii yposeHb (HoBH3Ha): B pamkax npoekTa OyJeT HONOJIHEHA 1
oforaiena KOJUIEKUMs caxapuoil ¢BeiIbl oOpasuaMu U3 OIHKHEro W TQTLHEro 3apy6emnbs.
ByZeT saHbl MOJCKY IAPHO-T€HECTHYECKHAE TACTIOPTa /UTs 05Pason caXxapHoi CBEKIIbL.

2.6 McnonbsoBanne HayTHO-TCXHHHUCCKOH TPOAYKIMH OCYIICCTBIACTCA: Pesynnrars
uccieoBannii GyAyT MCIOIb30BaHbI CENCKIIMOHEPAMH CAXapHOM CBCKIIBI, KOTOPhIC MOMOryT
[OBBICHTH 3(PEKTHBHOCTH 10400Pa POIMTENLCKIX Map Ul CKPCLABAHKA NPH CO3AAHHH HOBBIX
BBICOKONPOIYKTHBHBIX THOPHIOB CaXapHOH CBEKIIbI.

2.7 Bujt HCIIO/Ib30BAHMA Pe3y/TbTaTa HAYYHOH W (MIIH) Hay4HO-TEXHUYECKOH ACHTEILHOCTH:
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renerndeckne macnopra juis 100 00pasioB caXapHOH CBEKJBI KOUIEKIMH IPYIIbI CaXxapHOi
caekisl TOO «KasHUM3uP».

3. HanmenoBaune paGor, CPOKH HX PEATH3AIMH H PE3yJIbTaThl

udp Haumenosanue paGor no CpoK BLINONHEHHs OzkuaaeMblii peyssTar
3a/laHna ,ZII)FDBOP)' M OCHOBHBIE DJTarbl ero ‘
. orana BLITIOIHEHMS a0 G
uanue |
2020 rox
1 Ilarenrnas  w  jwrtepatypHasi| oKkTaGph nekabpp | byaer rnoarotopneHa nateHTHas
npopaboTka | 20201, 2020 r. |cnpaeka
2 Mononnenne KOJUICKLIMH | OKTAOPb nekabpp | Byaer  momonHeHa  KOJUICKLMSA
obpasuamu  caxapuoit  ceerapi| 2020 2020 r. |ofpasnamu caxapHoii CBEKIbI B
TOO «KasHHUM3uP» w3 crpan TOO «KasHWW3uP» w3 crtpan
GIIHKHEr0 M IATIbHEr0 3apyOeKbA. GIMIAKHEr0 M abHEro 3apyoeskbs
3 [losGop MOJIEKY/IAPHBIX MAPKEPOB |  OKTAGPH nexabpb | ByayT noao6paHel MONEKyApHbIe
s upentndukanuu - obpasuos | 2020 1. 2020r. |Mapkepsl AMS  MACHTH(HKALMK
caxapHoii CBeKJIbI 06pasLos caxapHoi CBEKIIbI
4 [IpUroToBIEHHE  PAcTBOPOB W | OKTAGPH Jekabpb | By/lyT NpHIOTOBIJICHBI PacTBOPbI 1
Gydepos ans JIHK-anannsa 2020r. 2020 r. |Gydeps wia JHK-anamuza
5 Beinencnne  resomboii JIHK w3 | oxraGps ackabpe | Byaer seiaenena remnomuas JHK
pacTeHHi caxapHOii CBeKIIbI 2020 r. 2020 r. |3 pacTeHuii caxapHOH CBEKIIbI
6 [Mposenenne  TIP-peakumu  B|  HOSGpPL nexabph | ByayT NpUroTOBIEHb! pacTBOPB! U
ammndukatope;  Anektpodopes, | 2020 r. 2020 r. | Gydeps wis JIHK-ananmsa, Gyxer
ouerka kavecrsa JIHK BoigeneHsl  redomuble  JTHK w3
PacTeHnii  caxapHoil  CBEKIbI;
Gyayt npose/ienst [TIP-peakumn &
amuigukatope; Gyaer nposenex
9NeKTPOPOpPe3 H OLCHKA KayecTBa
JIHK
7 Awnamns 50 ofpasios caxapHoii | okTAGpb ackabpp | byaer  nposegen  amanns 50
CBEKIIbI ¢ uenonpsopanmenm | 2020 r. 2020 r. |oGpa3uoB caxapHOii CBeKIbl ¢
MONEKYJISPHBIX MapKepoB. UCMONIB30BAHHEM  MOJICKY/ISPHBIX
Busyanusauns pesynbTaTon mapkepoB.  byner  nposenena
B BU3YATH3ALILSA PE3YJILTATOR
8 Ilnanmpyerca & nyGnukaunn 1 HOAGPb nekabpp | Byaer moarorosnena 1 (omma)
(omua) crates wim oG3op, B| 2020 2020r. |cTaTha HIH 0630p, B
pelLeHInpyeMOM HaY4HOM PELICH3NPYEMOM HAaYHHOM
W3ZaHMM,  BXOjAsuleM B 4 u3laWuMK,  BXomimem B 4
(uerBepTriit) kBapTnau B Gase Web (ueTBepThi) KBapTHAN B Gase Web |
of Science u (nm) umerowem of Science u (wan) umeiomeM |
npouenTunb no CiteScore B Gaze npouentunk 1o CiteScore B Gasze
Scopus He Mmenee 35 (Tpuiuati Scopus He meHee 35 (Tpuauati
nath)  anGo  Haxousueics B NATH) MO0 HAXOMTECH B TIEHaTH
1edaTi B yKAa3aHHbIX H3aHHAX B YKA3aHHBIX M3/IaHHAX.
2021 rox
1 [arentHas  w  Jureparyphas | susaps 2021 | despaib | Byaer noarotoeiena nareHTHax
npopaGoTka B 2021 r. |cnpabka
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2 Tononuenue KOJUIEKLIAH ﬂHBprZUZ]‘ ceppane | Byzer  mONOJAHeHA  KOUICKUMS
o0pasuamMM  caXapHOW  CBCKIbl B 2021 r. |obpasuaMH caxapHOif cBEKIbl B
TOO «KasHUW3uP» wu3 crpan TOO «KazsHUMU3uP» w3 crpan
GIIMIKHEr0 M J1aNbHEro 3apyOebs. GuKHero W 1albHero 3apyoesxkss

3 [IpuroToBnenue  pactBopos | snsaps 2021 Hionb | ByayT NpHrOTOBJEHEI PACTBOPEI H
Gydepor s JIHK-ananmsa r. 2021 r. |6ydepr ais JIHK-ananusa

4 Mposenchne  TMLP-peakimn B [ ansaps 2021 nioib | ByayT npuroToBicHEl pacTeOpEl K
ammmngukarope;  Daektpodopes, r. 2021r. | 6ydeps ana JHK-anamusa, Gyser
onenka kavecrsa JIHK poienenbl  reHomuasie  JIHK  u3

pacTeHHit  caxapHOil  CBEKJbI
GyyT nposesiens! [IP-peakimn B
amrudukaTope; GyaeT nposeacH
snekTpohopes M OLleHKa KauecTa
JIHK

5 Ananus 50 oOpasuos caxapHoi | suBaph 2021 | asryer |Byzer mposenen  amanms 50
CBEKIIBI ¢ HCTIONB30BAHHEM r. 2021 r. |oOpasuoB caxapHOH CBEKIbl ¢
MOJIEKY. IS PHBIX MapKepos. HCTIOJIB30BAHMEM  MOJICKYJIAPHBIX
Busyanuzauus pesysibraton wapkepos.  Byser  mposenena

BU3YalIU3aLMA Pe3yIbTaToB

6 Ananuz  nosiydeHHslX  jlaHHbIX | agrycer 2021 | cenraGps | Byner TIpoBesIeH aHanu3
cocTaBjieHue MOJIEKY/IAPHO- r. 2021 r. |[nmomydeHHBIX JaHHBIX M OyayT
reHeTHYeCKHX nacnopTos ansa cocTapjieHbl MOJIEKYASIpHO-
00pa3ioB  caxapHOH — CBEKIIbI, reHeTHUeCKHe  macnopra s
Mnauupyercs k mybaukaimn | 00pa3loB  caxapHOH  CBEKIbL.
(omHa) cTaThd B peLEHIMPYEMOM Byner onyGnnkorana 1 (omna)
OTEUECTBEHHOM Ml ¢ cTarhs B PeLCH3UPYeMOM
HEHYJIeBLIM HMIIAKT-GaKTOpPOM OTEUECTBEHHOM H31aHHH J
(pexomenorantom KKCOH). HEHYJICBBIM AMIIaKT-(haKTopoM
Byaer nepenana Ha nyGankauwmio | (pekoMeHI0BaHHOM KKCOH).
(omma) craThd WM oB30p, B Bynser onybnmkosana | (omna)
PeLICH3HPYEMOM HAaYYHOM cTarhs WK oG3op, B
W3aHuM,  BXogswem B 4 PpeLeH3HpyeMoM HayuHOM
(ueTBeproiii) kBapThiH B base Web H3/1AHHH, BXOMAmEM B 4

of Science u (M1M) HMeloLIEM
npouentis, no CiteScore B Gaze
Scopus He Mmenee 35 (rpuauark
nsti)  aubo  Haxosueiies B
NEUaTH B YKA3aHHBIX H3/IaHNAX,

(ueTBepTHIii) KBapTHIK B Gaze Web
of Science u (uaM) umeoLEM
npouentib 1o CiteScore 8 Gase
Scopus He Mmemee 35 (Tpuanaru
nsTH) 1u60 HAXOAMTRCA B MEYaTH
B YKa3aHHBIX H3/IAHHAX.

Ot 3aka3uHka:

Tlpeacenarens

I'Y «Komurer naykun MunHCTEpCTBA
obpasosanus u Hayka PK»

Ot HUcnonnurens:
ellareiib npaBJICHHA

f 2 Areenxo A.B.

Osnaxommen:
ii pYKOBOJIMTEIIh POCKTA
Abexosa A.M.

(nomies)
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Ward's minimum variance method
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Ward's minimum variance method
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Ward's minimum variance method
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Primer OPA10, 49 cultivars
Ward's minimum variance method
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Primer OPA09, 49 cultivars
Ward's minimum variance method
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Primer PAWS17, 49 cultivars
Ward's minimum variance method
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Fourteen primers, 53 samples
Ward's minimum variance method
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Primer PAWS17, 53 samples
Ward's minimum variance method




image35.jpeg
Cluster dendrogram

[T

8691-0h

sz

0z

i

T T
[ 0

ouew uenwiss keug

1891-0h
ooHned
(9295 1+#v0v) NIV 0
P guOeey
oz

(284
£691-0h
eveu2E)
SELONd
pars)
HeuLomY
1oze

1y omdy
sudifHedreLy
090Nd

Was

LON

eran)
eHEONOg
6v61-0N
[recd

deven

%%
SHY0D
060Md

2v edokels
900260
fowy

PEL-ONd
004
e

160h
110d
%12

2v eveaiog
S6-DIN woHEg Y
ezlg
ZH
s}
Xawg
eifug
yecoy

24
Hehg
wodeg
W)
1oudiel)
£61-0Nd
vekno
SLTON
91-ONd
H181-0h

Primer PAWS16, 53 samples
Ward's minimum variance method
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Primer PAWSS, 53 samples
Ward's minimum variance method
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Primer PAWSS, 53 samples
Ward's minimum variance method
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Primer OPP18, 53 samples.
Ward's minimum variance method
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Primer OPP17, 53 samples
Ward's minimum variance method
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Primer OPEO1, 53 samples.
Ward's minimum variance method
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Primer OPDO3, 53 samples
Ward's minimum variance method
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Primer OPCO8, 53 samples
Ward's minimum variance method
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Primer OPB18, 53 samples.
Ward's minimum variance method
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Primer OPA19, 53 samples.
Ward's minimum variance method
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Primer OPA10, 53 samples.
Ward's minimum variance method
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Primer OPA09, 53 samples
Ward's minimum variance method
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APPENDIX Zh

Patent Research Report

APPROVED:

TASK number 2

on the conducting patent research

Title of the topic: "Replenishment, enrichment of the gene pool of sugar beet (Beta
vulgaris) and the study of its genetic diversity using molecular markers".

Assessment of the genetic diversity of samples of sugar beet collection, group of sugar
beet LLP "KazNIIZiR, using molecular markers for molecular genetic identification.
Stage of work: theoretical and experimental research
Deadline for its completion: 2021 year.

Objectives of patent research: to determine the achieved level of scientific

developments aimed at studying the genetic diversity of sugar beet, using molecular genetic

analysis.
Calendar plan
Types of patent research Subdivisions | Responsible Deadline Reporting
performers (co- | executors for patent research document
executing (Surname, (start-end)
bodies) name, first
name)

Replenishment, Biotechnology |Abekova 08.01.2021 year - |Adj. B, C, tables
enrichment of the genetic |laboratory AM., 26.02.2021 year |B.6.1,B.6.2,B.6.3,
pool of sugar beet (beta Yerzhebayeva B.6.4, app. D,
vulgaris) and study of its RS. forms D.1.1,D.2.2,
genetic  diversity using D.2.3, conclusion
molecular markers J

Department manager

work performer Yerzhebayeva R.S.

Head of the patent department Bashabaeva B.M.

74
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Ministry of Agriculture of the Republic of Kazakhstan
LIMITED LIABILITY PARTNERSHIP
“KAZAKH RESEARCH INSTITUTE OF AGRICULTURE AND
PLANT GROWING” LLP
(«KazRIAPG» LLP)

UDK 578:631.52:633.63
State registration Ne 0120PK00213
Inventory Ne

IRSTI 68.01.00:34.23.57
APPROVED

REPORT
ABOUT SCIENTIFIC-RESEARCH WORK

REPLENISHMENT, ENRICHMENT OF THE GENETIC POOL OF SUGAR BEET (BETA
VULGARIS) AND STUDY OF ITS GENETIC DIVERSITY USING MOLECULAR
MARKERS
(final)

IRN AP08956877
under the budget program 217 "Development of Science", subprogram 102 "Grant financing of
scientific research", priority "Sustainable development of the agro-industrial complex and safety

of agricultural products"

Supervisor of the research,

Senior Researcher, biotechnology laboratory,

physiology, plant biochemistry and product £ :

quality assessment, Cand. Sc. (Agriculture) ,,;/ é@ 75. 10, 2021,Abekova A. M.
(signature, date)

Almalybak 2021




