Genetic Diversity of Malting Barley Evaluated by Protein and DNA Markers
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Genetic heterogenity as a precondition of successful selection can be evaluated by morphological or biochemical methotds. For this purposes only such molecular groups are employed which show a high level of polymorphism and high heritability. These molecular markers are co-dominantly heritable, in barley  for example  isozymes, storage seed proteins – prolamins (hordeins). Isozymes such as acid phosphatases, esterases, aspartate-amino-transferases and peroxydases were used in studies of genetic diversity of wilde populatins of Hordeum spontaneum and H. secalinum (Nevo et al., 1997, Cronberg et al., 1997). Since the early 90´s, with the arrival of methods based on Polymerase Chain Reaction (PCR), the polymorphysm of DNA has been used even for these purposes (Baum et al., 1997, Manninen and Nissila, 1997) to study the polymorphism of DNA.





	Material and Methods


A complete set of diallel hybrids F1, obtained by the crossing of malting cultivars of Alexis (Germany), Akcent, Forum, Rubín and BR 4148 (Czech) was evaluated. Hordeins were extracted and separated using the method of the European Brewery Convetion. The electrophoreograms of hordeins were evaluated on the basis of relative molecular electrophoretic mobility (REM) and the total number of bands different in pair evaluation were observed. The estimateion of the genetic distance was calculated by the coefficient: GDDice = 1 – 2a/(2a + b + c), where a – the number of bands common in both compared phenotypes, b – number of bands only in phenotype A, c - number of bands only in phenotype B. The data given were evaluated by means of cluster analysis and shown as a dendrogram. The second part of the paper was focussed on finding informative primers for the DNA analysis by means of RAPD. The 13 most widespread and perspective malting barley varieties Akcent, Forum, Krona, Lumar, Viktor, Scarlett, Caminant, Amulet, Jubilant, Kompakt, Olbram, Rubín a Sladko were used for the screenig of 140 RAPD primers. DNA was extracted from 3 till 5-day old seedlig roots according to DNeasy Plant Mini Kit (Qiagen). PCR was performed using the modified original RAPD method. PCR fragments were subsequently separated on 2% agarose gel with ethidium bromid. The gels were visualsized on a UV transilluminator, and the presence/absence of fragments with the same molecular weight was evaluated.





Results


The analysed set displayed the total of  27 different hordein phenotypes (A – W,Rubín, Alexis, Forum, Akcent and BR 4148); five of  which were parental ones. The most frequent parental phenotype was to be the phenotype of Rubín, and the genotypes  B and V were the most frequent recombinations. The statistical analysis evaluated the genetic distance of individuals phenotypes of the set. The genetical relation of the varieties of Rubín and Alexis was obvious, whereas Akcent was the most distant from the others parental varieties. In Table 1 are presented sequences of informative primers for the evaluated set of  the13 varieties.


   Tab. 1 


�primer�
            5´                        3´�
�
AB 1.10�
CTGCTGGGAC�
�
AB 3.13�
CCACACTACC�
�
AB 3.17�
ACGCCAGTTC�
�
AB 4.09�
TCCCACGCAA�
�
AB 5.11�
TTCCCCGCGA�
�
AB 5.17�
CCAACGTCGT�
�
AB 7.11�
CAATCGGGTC�
�



Discussion


The current breeding of malting barley has been for many generation based only on the recombination of malting varieties, which results in a lower genetic diversity than that in other crops, where the quality was not such an important character. Generelly, Czech varieties of barley are considered to be genetically nearly related. This can be proved by the fact that some varieties have an identical composition of prolamins and they cannot be distinguished from one other. The data of their genetical distance are only based on the composition of prolamins, must be treated with some caution, since the expression of  prolamin loci represents only a relatively small part of the barley genome. On the other hand, the fact that only eight of the set of 140 tested primers mark the polymorphism of the 13 varieties, indirectly supports findings of their relatively close genetic basis, too. In comparison, 15 of 40 tested RAPD primers marked polymorphism in a set of 22 Finnish six-rowed varieties.  In the next step, our primers will be used for the study of genetic diversity under progenies of the diallel hybrids (lines) obtained by five  different selection methods.


























