SERBIAN GENETIC SOCIETY

Breeding of Organisms Section

Book of Abstracts of the Scientific Meeting
Significance and Role of Molecular Markers

Novi Sad/Rimski Šančevi, 14. decembar 2007


.

[image: image1]



Significance and Role of Molecular Markers

Novi Sad, 14. decembar 2007
Borislav Kobiljski:
Molecular markers and plant breeding –feasibilities and perspectives   

A. Kondić-Špika and B. Kobiljski: 

Molecular markers – classification and characterisrics 
D. Kačavenda, A. Kondić-Špika and Lj. Brbaklić:

Breeding material used for molecular markers analysis 
Lj. Brbaklić, A. Kondić-Špika i D. Kačavenda: 
Technical and economical aspects of molecular marker laboratory 
L. Purnhauser, M. Csősz and M. Tar: 
The use of molecular markers in the breeding of wheat for rust resistance  

D. Obreht, B. Kobiljski, M. Đan and Lj. Vapa: 
Marker assisted selection in BMQ related breeding programs 
B. Tošović-Marić, B. Kobiljski, D. Obreht and Lj. Vapa: 
Evaluation of wheat Rht genes using molecular markers 
D. Ignjatović-Micić, S. Mladenović Drinić, A. Nikolić, K. Marković, K. Konstantinov and V. Lazić-Jančić: 

Molecular marker application in maize breeding 

D. Saftić-Panković, N. Radovanović, S. Gvozdenović, S. Terzić, N. Hladni, B. Rakić, A. Marjanović-Jeromela and S. Jocić: 

Application of molecular markers in breeding of sunflower and rapeseed   
N. Nagl, J. Weiland and R Lewellen: 

BSA (Bulk segregant Analysis) – principles and application in suger beet breeding for resistance 
I. Maksimović and N. Nagl: 

Application of molecular markers in the research on tolerance of suger beet to drought 
V. Đorđević, D. Panković-Saftić and M. Vidić: 

Application of molecular markers in analysis of genetic distances among soybean genotypes  
S. Marić, M. Lukić, R. Cerović and R. Bošković: 

The application of molecular markers in apple breeding 
V. Isajev, K. Konstantinov, S. Mladenović Drinić, M. Mataruga,S. Orlović and V. Galović: 
The use of molecular markers in forest trees improvment 
D. Jošić, B. Miličić, S. Mladenović Drinić and M. Jarak: 
Estimation of biodiversity and competition of symbiotic bacteria genus Rhizobium by molecular markers 


Published in Book of abstracts „Significance and Role of Molecular Markers”
Novi Sad, 14. decembar 2007
© 2007 Serbian Genetic Society  
MOLECULAR MARKERS AND PLANT BREEDING 
- FEASIBILITIES AND PERSPECTIVES

Borislav Kobiljski

Institute of Field and Vegetable Crops Novi Sad 
In last 25 years, considerable emphasis has been placed on the development of biotechnological approaches for enhancing plant breeding. Among them, the most useful proved to be molecular markers (MM). Marker-assisted selection (MAS) now plays a prominent role in the field of plant breeding, while examples of significant role in the genetic characterization and improvement of many plant species are well documented. MM contributed to our abilities to assess genetic basis of agronomic traits and to facilitate the transfer and accumulation of desirable traits into elite breeding material. Also, MM have been useful in the assessment of biodiversity, the study of plant and pathogen populations and their interactions, identification of plant varieties etc. It is already clear that the technology will continue to move on as new detection systems and methodologies are already developed in the search for even more efficient and cost effective markers to be used by the breeders of the 21st century. In this paper, the overview of the present status and the possibilities for implementation of the molecular markers in plant breeding has been discussed.
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MOLECULAR MARKERS - CLASSIFICATION 
AND CHARACTERISTICS

Ankica KONDIĆ-ŠPIKA and Borislav KOBILJSKI
Institute of Field and Vegetable Crops, Novi Sad 

Knowledge of genetic diversity in elite breeding material has a significant impact on the improvement of crop plants, efficient utilization of eligible germplasm polymorphism and genotype selection for different breeding objectives. Genetic diversity can be assessed based on pedigree analysis, phenotypic data or molecular markers. Pedigree analysis and phenotypic evaluation of genetic diversity have a number of limitations, which have largely been exceeded by the development of molecular markers. Their advantage is based on fact that molecular markers are almost unlimited in number and are not influenced by environmental factors. Molecular markers differ in terms of laboratory technical requirements, cost and speed of work, capability for polymorphism detection, etc. Although each marker system is associated with some advantages and disadvantages, the choice of the system is dictated by the intended application, equipment and the cost involved. In this paper, retrospection will be given on the development of different types of molecular markers, their classification and basic characteristics, as well as analyses of advantages and disadvantages of, to date, the most commonly used types of molecular markers.
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BREEDING MATERIAL USED FOR MOLECULAR MARKERS ANALYSIS

Dragana KAČAVENDA, Ankica KONDIĆ-ŠPIKA and Ljiljana BRBAKLIĆ

Institute of Field and Vegetable Crops, Novi Sad 

In recent years considerable emphasis has been placed on the MAS (Marker Assisted Selection) as a significant tool in breeding. One of the most important advantages of molecular markers use in genotypes evaluation is their independence on environmental conditions. The choice of appropriate breeding material, as well as of adequate marker system have significant role for research and application of obtained results in this field. Some of the most common types of breeding material that is used in molecular marcer analysis are: double haploids, recombinant inbred lines, near-isogenic lines, backcross inbred lines, introgression lines and chromosome substitution strains.

Different types of breeding material is reviewed in this paper with emphasis on possibilities for their application in molecular marker analysis in order to facilitate choice of appropriate material and to provide adequate application of obtained results in breeding programs.

Return to content



Published in Book of abstracts „Significance and Role of Molecular Markers”
Novi Sad, 14. decembar 2007
© 2007 Serbian Genetic Society  
TECHNICAL AND ECONOMICAL ASPECTS OF 
MOLECULAR MARKER LABORATORY

Ljiljana BRBAKLIĆ, Ankica KONDIĆ-ŠPIKA and Dragana KAČAVENDA
Institute of Field and Vegetable Crops, Novi Sad 

A plant molecular marker laboratory requires sophisticated infrastructure and considerable investments which include specialized equipment, spacial organization and appropriately trained personnel. Standard DNA-based methods of modern biotechnology, such as DNA isolation, electrophoresis, polymerase chain reaction (PCR) etc. are used in almost every marker system. Each of these methods require adequate instruments and reagents. Independently on marker types used, laboratory for biotechnology must be equipped with apparatures for extraction, purification, amplification, storage as well as qualitative and quantitative analyses of DNA. Cost of laboratory equipment is dependent on the nature of markers used, the type of material being processed, working capacity, etc. In laboratory work two primary principles: economy and efficiency in work must be fulfilled. In this paper technical and economical aspects of establishing and operating a laboratory for molecular markers have been considered.
Return to content


Published in Book of abstracts „Significance and Role of Molecular Markers”
Novi Sad, 14. decembar 2007
© 2007 Serbian Genetic Society  
THE USE OF MOLECULAR MARKERS IN THE BREEDING
 OF WHEAT FOR RUST RESISTANCE 

László PURNHAUSER, Mária CSŐSZ and Melinda TAR
Cereal Research Non-profit Company, Seged, Hungary

In spite of the fact that several effective rust resistance genes are available the traditional way of their transfer to wheat cultivars is very laborious and time consuming process. In the last decade, PCR-based markers have shown great promise in lessening the time and expense for transferring resistance genes into wheat. We started the use of molecular techniques in wheat breeding a decade ago. Our fields of research and results are:

1.
the development of new molecular markers linked to different leaf rust resistance genes, like Lr20, Lr29 and Lr52

2.
the identification of rust resistance genes like Sr31 and Sr36 in breeding lines, and in about 200 cultivars registered in Hungary using molecular markers

3.
the use of marker assisted selection to transfer different translocations carrying resistance genes or resistance complexes like Lr19/Sr25; Lr20/Sr15, Lr24/Sr24, Lr34/Yr18, Lr37/Yr17/Sr38 and Lr46/Yr2, Lr21, Lr29, Sr36, Yr5, Yr15 into several Hungarian wheat cultivars.
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MARKER ASSISTED SELECTION IN BMQ RELATED BREEDING PROGRAMS

Dragana OBREHT1, Borislav KOBILJSKI2, Mihajla ĐAN1 and Ljiljana VAPA1
1Nature-mathematic faculty, Novi Sad
2Institute of Field and Vegetable Crops, Novi Sad 

Implementation of marker assisted selection (MAS) in breeding programs could allow genetic potential assessment of genotypes prior to their phenotypic evaluation. The mechanisms underlying some quality traits in wheat are now understood. This knowledge, coupled with the availability of the DNA sequences of the genes encoding gluten proteins and the wide application of the PCR, has enabled the design of diagnostic DNA markers for these quality traits. Bread wheat breeding programs developed in the Institute of Field and Vegetable Crops in Novi Sad have resulted a wide range of high quality cultivars intended for bread making. During twenty years, in the process of bread-making quality prediction, composition of HMW glutenin subunits were analysed beside standard technological parameters. However, in order to improve our breeding strategies new generations of PCR-based BMQ related markers were included in selection programs. This paper provides an overview of diagnostic DNA markers that are currently in use in foreign and domestic wheat selection programs.
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EVALUATION OF WHEAT Rht GENES USING MOLECULAR MARKERS

Biljana TOŠOVIĆ-MARIĆ1, Borislav KOBILJSKI1, Dragana OBREHT2 and

 Ljiljana VAPA2
1Institute of Field and Vegetable Crops, Novi Sad
2Nature-mathematic faculty, Novi Sad
Primenom STS i SSR markera, u ovom radu izvršena je evaluacija tri, u svetskim razmerama najznačajnija major gena reduktora visine, Rht-B1b, Rht-D1b i Rht8. U setu od 172 genotipa heksaploidne pšenice poreklom iz više od dvadeset zemalja, utvrđeno je prisustvo nosioca analiziranih gena u 40%, 22% i 62% slučajeva, za Rht-B1b, Rht-D1b i Rht8, respektivno. U grupama genotipova domaćeg i stranog porekla najveća razlika u frekvenciji karakterističnih alelnih formi utvrđena je u slučaju Rht8 koji je bio češći u domaćem materijalu (78,3%) i Rht-B1b koji je dominirao u grupi stranih genotipova (57,6%). Udeo nosioca Rht-D1b u obe grupe bio je ujednačen, sa 22,6% u domaćoj odnosno 21,2% u germplazmi stranog porekla. Dobijeni rezultati i usvojena metodologija za detekciju ova tri najznačajnija Rht gena predstavljaju izuzetno dobru polaznu osnovu za primenu marker asistirane selekcije (MAS) u oplemenjivanju visoko prinosnih genotipova pšenice za agroklimatske uslove naše zemlje i područje Mediterana.
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MOLECULAR MARKER APPLICATION IN MAIZE BREEDING

Dragana IGNJATOVIĆ-MICIĆ, Snežana MLADENOVIĆ DRINIĆ, Ana NIKOLIĆ, 
Ksenija MARKOVIĆ, Kosana KONSTANTINOV and Vesna LAZIĆ-JANČIĆ

Maize Research Institute ”Zemun Polje”, Belgrade
The development of molecular marker techniques for genetic analysis has led to a great increase in our knowledge of maize genetics and our understanding of the structure and behavior of maize genome. These new techniques, in particular the use of molecular markers, have been used to monitor DNA sequence variation in and among different genotypes and create new sources of genetic variation. Molecular markers have been applied in Maize Research Institute ”Zemun Polje” for identification of chromosome regions involved in drought tolerance, kernel oil content and high yield, estimation and prediction of heterotic effects, identification of new sources of beneficial traits and genetic purity estimation. All the experiments are aimed at creating high yielding and high quality maize hybrids tolerant to different stress factors through development and application of new and more efficient molecular marker techniques.
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APPLICATION OF MOLECULAR MARKERS IN BREEDING OF SUNFLOWER 

AND RAPESEED
Dejana SAFTIĆ-PANKOVIĆ, Nataša RADOVANOVIĆ, Sandra GVOZDENOVIĆ, Sreten TERZIĆ, 
Nada HLADNI, Branislava RAKIĆ, Ana MARJANOVIĆ-JEROMELA and Siniša JOCIĆ
Institute of Field and Vegetable Crops, Novi Sad
Our results on genetic distance (GD=7-75%) between sunflower inbred lines obtained with RAPD and SSR markers, indicate large variability and give important information for the selection of parental lines for future crosses. Based on RAPD polymorphism GD of rapeseed genotypes varied from 40 to 77%, while GD of Brassicaceae populations, with different winter survival ability, based on SSR polymorphysm varied in broader range.

Interspecific hybridization is often used in sunflower breeding. The variability between populations of two wild species: H. giganteus and H. maximiliani, obtained with SSR markers, is preented. The succesfull hybridization between wild species and cultivated sunflower was confirmed with RAPD and SSR markers.

Desirable alleles and haplotypes can be detected with molecular markers both in early phases of plant development and in early phases of the production of improved lines, which reduces or completely eliminates the large number of testing cycles for desirable phenotypes. CAPS markers for sunflower resistance to downy mildew, used during last two years in marker assisted selection are presented.
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BSA (BULK SEGREGANT ANALYSIS) - PRINCIPLES AND APPLICATION IN SUGAR BEET BREEDING FOR RESISTANCE

Nevena NAGL1, John WEILAND2 and Robert LEWELLEN3
1Institute of Field and Vegetable Crops, Novi Sad
2USDA-ARS, Sugarbeet and Potato research unit, Fargo, USA
3USDA-ARS,Sugarbeet Production Laboratory, Salinas, USA

BSA (Bulk Segregant Analysis) is a rapid mapping strategy suitable for traits determined by the effect of one or two genes. Plants from segregating populations are grouped according to phenotypic expression of a trait and tested for DNA polymorphism between the population bulks. In this report results obtained in the development of fast and inexpensive RAPD and SRAP marker protocols are presented and their potential use in identification of markers linked to gene(s) for resistance to sugar beet cyst nematode (Heterodera schachtii Schmidt) discussed. Genotypes in two sugar beet populations possess genes for resistance to sugar beet cyst nematode (SBCN) introduced from Beta maritima. The DNA of individuals from these populations, which had been typed for reaction to SBCN, was pooled in resistant and susceptible bulks. Ten RAPD primers, four SRAP primers and a TbvLTR5out primer were employed in the analysis as one- and two-primer combinations. Polymorphic bands were detected and specific primers were created after their sequencing which were tested on individual samples from tested populations.
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APPLICATION OF MOLECULAR MARKERS IN THE RESEARCH 
ON TOLERANCE OF SUGAR BEET TO DROUGHT

Ivana MAKSIMOVIĆ1,2 and Nevena NAGL2
1Agriculture faculty, Novi Sad
21Institute of Field and Vegetable Crops, Novi Sad 
The possibilities of application of molecular markers to elucidate mechanisms of tolerance to drought and application in breeding programmes are objects of intensive research. The approach applied here is PCR-based analysis of the expression patterns and expression levels of genes involved in sugar beet response to drought. Plant material was sugar beet genotypes which under field conditions expressed differences in drought tolerance. mRNA isolated from leaves at three time points after the watering of plants was stopped was used to synthesize cDNA that was used as the template in PCR screening. Candidate-fragments whose presence was looked for derived from sequences deposited in data banks and they correspond to genes connected to plant reaction to osmotic stress. Evaluation of obtained differences in the expression of corresponding genes and possibilities for their application as markers in breeding of sugar beet for improved drought tolerance is under way.
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APPLICATION OF MOLECULAR MARKERS IN ANALYSIS OF 
GENETIC DISTANCES AMONG SOYBEAN GENOTYPES

Vuk ĐORĐEVIĆ, Dejana PANKOVIĆ-SAFTIĆ and Miloš VIDIĆ
Institute of Field and Vegetable Crops, Novi Sad
The objective of this paper is estimation of diversity among soybean varieties adapted on different productive conditions. Analysis was conducted on 16 genotypes originated from Serbia and North America by 27 SSR markers. Genetic distances obtained by molecular markers ranged between 0.096 and 0.759. Cluster analysis assorted all genotypes in four groups. On a similar way genotypes were grouped by factor analysis. Genetic distances have lowest value between three sister genotypes Afrodita, Ravnica and Vojvođanka. By geographic lineage all genotypes were divided in two groups. Greater gene diversity was recorded in the North American population, and comparation of alele frequencies showed 9 alleles on 6 loci whit significant differences in allele frequencies.
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THE APPLICATION OF MOLECULAR MARKERS IN APPLE BREEDING

Slađana MARIĆ1, Milan LUKIĆ1, Radosav CEROVIĆ1 and Radovan BOŠKOVIĆ2
1Fruit Research Institute, Čačak
2Institute of Molecular Biology and Geneteec Engeenering, Belgrade 
Development of molecular markers (RFLPs, AFLPs, SCARs and SSRs) allowed mapping of the apple (Malus x domestica Borkh.) genome and development of several saturated genetic maps. The markers flanking these genes play important role in selecting: parental combinations, seedlings with positive traits and they are particularly important in detecting recessive traits such as seedless fruit. In addition they enabled preselection for polygenic quantitative traits. Recently, particular attention is paid to biochemical and physiological processes involved in the pathway of important traits. Ripening and storage capability of apple fruit are regulated by the synthesis of the plant hormone ethylene. The genes involved in ethylene biosynthesis (ACC synthase - ACS1 gene and ACC oxidase - ACO1 gene) and perception (ETR1 receptor - ETR1 gene) in apple reveal high allelic polymorphism. This polymorphism was studied in autochthonous and standard apple cultivars. The identified alleles have been cloned and sequenced and the functional relationship between the allelic constitution of the genes and the storage capability of their fruits has been tested. In addition, the position of all three genes on the apple genetic map has been determined.
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THE USE OF MOLECULAR MARKERS IN FOREST TREES IMPROVEMENT

Vasilije ISAJEV1, Kosana KONSTANTINOV2, Snežana MLADENOVIĆ DRINIĆ2, 
Milan MATARUGA3, Saša ORLOVIĆ4 and Vladislava GALOVIĆ4
1Faculty of foresty, Belgrade
2Maize Research Institute
3Faculty of foresty, Banja Luka
4Institute of Lowland Forestry and Environment, Novi Sad, Serbia
The results are based on presentation of the experience in the application of biochemical and molecular analyses at the level of the selected populations and individuals from different provenances of the species within genuses Pinus, Picea, Abies, Cedrus, Quercus, Fagus, Populus, Salix and some anothers. Many studies demonstrated the usefulness of neutral molecular markers in the field of conservation and population genetics of forest trees, understanding the importance of migration patterns in shap​ing current genetic and geographic diversity and to measure important parameters such as effective population size, past bottlenecks and gene flow. The analyses of the variability on the individual and populations levels, by the use of molecular markers were studied. This is relevant to design conservation strategies but is of little value to understand adaptability pat​terns. In the specific field of the conservation genetics, molecular markers can be extremely useful in both ex situ and in situ gene pool conservation of forest trees.
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ESTIMATION OF BIODIVERSITY AND COMPETITION OF SYMBIOTIC BACTERIA GENUS Rhizobium BY MOLECULAR MARKERS

Dragana JOŠIĆ1, Bogić MILIČIĆ1, Snežana MLADENOVIĆ DRINIĆ2 and Mirjana JARAK3
1Institute for soil, Belgrade

2Maize research Institute ”Zemun polje”
3 Faculty of agronomy, Novi Sad

Molecular identification and detection techniques were used for studying the ecology of Rhizobium, a nitrogen-fixing bacterium of agricultural importance. Competition of inoculant strains with indigenous microbes is a serious problem in agricultural practice. Effective inoculant strains able to compete with the native rhizobia and form a high percentage of nodules were observed using their differences in egzopolysacharide production according calcofluor effect (Cf). Biodiversity within strains was determined using PCR. Using this method for amplification DNA regions between repetitive extragenic palindromic (REP) sequences, high diversity level of indigenous population R. leguminosarum bv. trifolii were detected in different type of soils in Serbia. REP-PCR give the high level of taxonomic resolution and therefore it is recommended to use in monitoring of rhizobial competition and biodiversity.
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