MOLECULAR-GENETIC ANALYSIS OF POPULATION POLYMORPHISM OF GRAPE SEEDLINGS  
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A molecular-genetic analysis of polymorphism in hybrid populations of seedlings and the parental grapevine cultivars Rubin tairovskyi and Pifos using four microsatellite loci was conducted. Results of microsatellite analysis were compared with the evaluation morphobiological characteristics. The dependence between allelic variants of microsatellite loci and morphobiological signs was detected.
Проведен молекуляно-генетический анализ полиморфизма гибридной популяции сеянцев и родительских сортов Рубин таировский и Пифос с помощью четырех микросателлитных локусов. Результаты микросателлитного анализа сравнили с оценокой морфобиологических характеристик. Выявлена зависимость между аллельными вариантами микросателлитных локусов и проявлением морфобиологических признаков.
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The using molecular genetic methods has several advantages over classical methods of genetics and breeding. Molecular methods allow the use of small amounts of the studied material, quickly obtain reproducible results, directly characterize varieties, regardless of growing seasons; get results that don’t depend on the types of interaction genes, the degree of manifestation of signs, to detect a large number of potential polymorphic sequences in selecting the correct DNA-marker systems.
Microsatellite markers are currently widely used in studies of grapes genetics. Promising areas of research are: detecting the traction of PCR markers with genes common features [1, 2, 3] or QTLs (quantitative trait loci) [4, 5, 6], a DNA-markers and genome mapping of grapes [7, 8]. Instead of studying a large number of features, using DNA-markers may identify a single sign, develop linkage maps and gain a genetic data bank of germplasm.
Methods. As source material we used 84 hybrid plants derived from interspecific hybridisation of parentage technical cultivars Rubin tayirovskyi / Pifos.
Grapevine DNA isolation was done from young leaves frozen to below –20°C [9]. Four pairs of microsatellites were used in the SSR-analysis. Visualization of the amplification fragments was performed by 8% polyacrylamide sequencing silver-stained gels in a 1 x TBE buffer. The obtained results were documented using the UVP Bioimaging Systems EC3 video system. Length of the DNA polymorphic fragments was determined according to the pBR322 DNA/BsuR1 (HaeIII) standard (Fermentas) using the Launch Vision WorksLS computer program.
Discussion. Molecular-genetic analysis on the parental varieties Rubin tayirovskyi and Pifos and hybrids F1 was conducted. Hybrids which produced harvest (important selection parameter) during 2006 – 2008 were taken. 
For locus VVS2 all hybrids corresponded to the genomes, predicted on the basis of parental allelic profile (genotype 1 – 131:137 bp, genotype 2 - 137:151 bp). By the analysis of locus vrZAG62 hybrids represented by two variants of genotypes: genotype 190:196 bp (49.50%) and genotype 190:206 bp (50.50%). The analysis detected that locus VMC2h4 has the biggest amount of genotype variants in hybrid population of seedlings F1, because the parent plants were heterozygous at this locus and had one common allele 215 bp. Thus, the hybrids were presented by three heterozygous genotypes: genotype 215:222 bp (28.2%), genotype 208:215 bp (35.9%), genotype 215:222 bp (15.38%) and one homozygous genotype 215:215 bp (20.5%) (Fig. 1). The analysis revealed the presence of locus VMC2b3 heterozygous genotype 167:181 bp at the vast majority (71.93%), but also homozygous genotypes 181:181 bp (22.81%) and 167:167 bp (5.26%) were observed.
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Fig. 1. – Results of electrophoresis of DNA amplification products of seedling hybrid population by microsatellite locus VMC2h4 
(M – molecular marker pBR 322 DNA / Bsu R1; П – parent variety Pifos; P – parent variety Rubin tayirovskyi, 1 - 10- hybrids)
Microsatellite alleles are inherited as codominant, that’s why we were able to detect all probable genotypes in F1. Splitting of polymorphic loci in F1 was established by allele in the parental forms. Genotype variants derived from populations of seedlings according to SSR-analysis are presented in Table 1.
Table 1 – Microsatellite loci splitting in hybrid population F1

	№ 
	Loci
	Parental genotypes, bp
	Hybrid genotypes, bp
	Hybrid genotype percentage, %
	Hybrid genotypes splitting
	χ2
	Р

	
	
	Pifos
	Rubin tairovskyi
	
	
	
	
	

	
	
	
	
	
	
	Expected
	Observed
	
	

	1
	VVS2
	137 : 137
	131 : 151
	131 : 137
	54,50
	1 : 1
	1,1 : 0,9
	1,604
	0,448

	
	
	
	
	137 : 151
	45,50
	
	
	
	

	2
	vrZAG62
	196 : 206
	190 : 190
	190 : 206
	50,50
	1 : 1
	1 : 1
	0,01
	0,995

	
	
	
	
	190 : 196
	49,50
	
	
	
	

	3
	VMC2h4 
	215 : 222
	208 : 215
	208 : 222
	28,20
	1 : 1 : 1 : 1
	1,1 : 1,4 : 0,6 : 0,8
	3,76
	0,289 

	
	
	
	
	208 : 215
	35,90
	
	
	
	

	
	
	
	
	215 : 222
	15,38
	
	
	
	

	
	
	
	
	215 : 215
	20,51
	
	
	
	

	4
	VMC2b3
	167 : 181
	167 : 181
	167 : 181
	59,60
	1 : 2 : 1
	2,4 : 0,9 : 0,7
	2,44
	 0,295 

	
	
	
	
	181 : 181
	22,80
	
	
	
	

	
	
	
	
	167 : 167
	17,50
	
	
	
	


Observed deviation from Mendelian patterns can be explained by several possible reasons: first, we must note that during the initial stages of propagation unviable seeds are rejected, secondly, during the molecular genetic analysis the number of samples was reduced to 84 individual hybrid plants which gave the harvest for three years - the suitability indication that seedlings are convenient for further breeding research, and that could raise the ratio of classes.

During comparing the results of microsatellite analysis with the assessment morphobiological characteristics of hybrid populations of seedlings was found the relationship between allelic variants of microsatellites loci and morphobiological signs expression. The correlation of the twelve signs of quality that no more than three phenotypes of quantitative traits and two allelic variants of loci was investigated. Most alleles and phenotypes showed little sign of correlation (less than 20%). Table 2 provides the results for cases in which the correlation coefficient r was more than |0,25| and that was confirmed by calculating the coefficient of Student with confidence probability P = 0,05. The comparing of molecular-genetic polymorphism alleles and microsatellites loci morphobiological indicators revealed a moderate correlation between the phenotype of the “open location of the upper leaf blades cutoutsand” and allele 208 bp of locus VMC2h4 (r = 0,42) (chromosome 12).
Table 2 – Check subsequence of relations  between alleles of microsatellite loci and morphobiological signs
	Signs
	Phenotype
	Locus
	Allele, bp
	r
	tz
	tst

	Location blades leaf upper cutouts
	open
	VMC2h4
	208
	0,42
	2,63
	2,03

	Size of leaf blade
	big
	VMC2h4
	215
	0,38
	2,37
	2,03

	Stiffened sprout: shape and surface of the cross-section
	smooth
	VMC2h4
	215
	-0,34
	2,14
	2,03

	Cluster: the length of stem
	long
	VMC2h4
	208
	-0,36
	2,2
	2,03

	Cluster: a wing presence
	with a wing
	VMC2b3
	161
	-0,28
	2,09
	2

	Berry: skin colour
	red
	VMC2h4
	208
	-0,33
	2,08
	2,03

	Mass of 100 berries, 2007
	vrZAG62
	196
	-0,27
	2,59
	1,99


Analysis of the relationship of quantitative traits after the three years (2006 - 2008) was carried out. The signs "harvest from one bush", "the average mass of clusters" has not found significant correlation above 0.25. In a sign of "weight of 100 berries" most significant correlation coefficient is observed only for the results of 2007, with locus vrZAG62, allele 196 bp (r = -0,27), but the results are not confirmed by data from other years. 

We must note here that the use of nonclean lines material complicates the search of relationship between MS loci and signs, but for such highly heterozygous culture, as grapes can not be used clean lines because of expression of inbreeding depression (reduction in productivity and plant life indicators). However, such conduct research is prospective to identify appropriate potential DNA-markers located near genes that code economically valuable signs.

Understanding the genetic determinism variability characteristics and use bound molecular markers may allow quickly seedling identification with high probability of desirable expression characteristics, and this greatly accelerate the process of selection.
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