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SUMMARY Y 

Thee plant pathogen Fusarium oxysporum f. sp, lycopersici is an asexual fungus causing 

wiltingg disease in its host, tomato. The interaction between tomato and F. oxysporum 

followss the gene-for-gene concept in which resistance is determined by the presence of 

bothh the resistance gene in the plant and the corresponding avirulence gene in the fungus. 

Absencee of either (or both) genes will result in disease development. In order to study this 

interactionn on a molecular level, cloning of tomato resistance genes as well as F, 

oxysporumoxysporum avirulence genes is inevitable. In this thesis, we concentrated on the fungal 

avirulencee genes. 

Althoughh F, oxysporum f sp. lycopersici is an asexual fungus, we decided to use a 

map-basedd cloning strategy. Parasexual crosses between different races of F. oxysporum 

weree performed by means of protoplast fusion. Crosses between four different race 1 

Fol004-/>/e'' parental strains (putative genotype Aia2a3) and two different race 3 Fol029-

hphhph parental strains (putative genotype a!a2A3) revealed 32 fusion products containing the 

antibioticc resistance markers phleomycin (ble) and hygromycin (hph) (Chapter 2). 

Presencee of the avirulence genes in the fusion products was determined by plant bioassays. 

Segregationn of avirulence was not random as assumed, but biased for the presence of Al. 

Twoo avirulence recombinants were identified in which both Al and A3 were present. With 

thee identification of these avirulence recombinants, strains with newly derived properties 

weree obtained that had never been observed before. Electrophoretic karyotype analysis 

confirmedd exchange of parental DNA in the fusion products. All karyotypes were different. 

Hybridizationn patterns using various probes indicated that chromosome rearrangements 

andd recombination had occurred. No correlation between karyotype and avirulence 

phenotypee was found. Karyotype analysis appeared not sensitive enough for mapping 

purposes.. Therefore, we started molecular analysis applying a modified AFLP technique 

basedd on the retroposon Foxy (Chapter 3). The level of polymorphic bands between the 

geneticallyy closely related strains Fol004 and Fol029 was enormously increased using 

Fttx>-AFLPP (43%) instead of standard AFLP (-2%). fon-AFLP analysis of the 32 fusion 

productss and their parental strains revealed 102 polymorphic Foxy fragments of which 83 

segregatedd in a 1:1 ratio. Nineteen Foxy markers did not segregate in a 1:1 fashion and 
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summary summary 

showedd preferential race 1 inheritance as was observed for avirulence (Chapter 2). Based 

onn 83 randomly segregating Farv-specific fragments, the first genetic map of Fusarium 

oxysponimoxysponim was constructed. Linkage analysis revealed 23 linkage groups. Physical linkage 

betweenn segregating markers with a predicted distance of 20 cM was confirmed, indicating 

thatt the genetic map is reliable. 

Fromm a parasexual cross between the race 1 isolate Fol004-fcte (AIa2a3) and the race 

22 isolate Fol007-/i/;/i ialA2A3), another strain with novel avirulence characteristics was 

obtainedd (Chapter 4). The putative genotype of this strain, Fl-27, was designated alA2a3. 

Molecularr analysis revealed that the electrophoretic karyotype of Fl-27 was identical to 

thatt observed for Fol007. Furthermore, the FOAT-AFLP patterns of Fl-27 and its Fol007 

parentt were nearly identical while no contribution of the FoI004 parent could be detected. 

Inn Fl-27, eleven new Foxy insertions were observed that were not present in either wild 

typee strains. Segregation of these Farv-AFLP as well as avirulence was determined in a 

backcrosss population from parasexual crosses between Fl-27 and its parent FoI007. 

Interestingly,, one marker (MseT3) was found to co-segregate with the presence of the a3-

allele. . 

Wee have shown that a map-based cloning approach is applicable to the asexual 

funguss F. oxysporum f. sp. lycopersici. The presence of a genetic map of F. oxysporum, the 

identificationn of co-segregating markers and the availability of Fol004-, Fol007- and 

Fol029-specificc BAC libraries provide a unique situation for future mapping of avirulence 

genes. . 
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