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BACKGROUND 

Isolating champignon species on the basis of traditional morphology and physiology is extremely hard. Numerous environmental factors define the appearance of  productive body outside our own genetic staff. Within general breeding conditions a species which can be marked as a medium hybrid reacts to the changes of environmental factors with great changeability (eg. regarding the size). Taking it as a starting point we would like to do the isolation of our species – instead of the morphological marks which make only vague isolation possible – with the help of molecular markers.


For the time being, firms engaged in mushroom growing and multiplying material production can easily copy, multiply and grow formerly and recently improved species with the help of inoculating plectenchyme. The most certain method for the prevention of stealing species is the maintenance of a strain. We see the solution in the possibility of protecting the species. We would like to make the DNA – fingerprints of the formerly and recently improved strains and find a solution for the present situation within the frames of  a strains protecting process.


Improving two – spore champignon by breeding is an extremely hard task as contrary to most mushrooms with basidia, two – spore champignon forms two instead of four basidiospores on its basidia in 90 – 95 per cent of the cases. There is a nucleus in every spore with two mating types. There is a monospore culture heterocaryon in the basidiospore which is able to form a fruitbody. For more effective improvement the homocaryons originating in a small number must be selected. We would like to make the selection with the DNA – method as well. Our aim is the selection of homocaryons aiming to make the improvement works earlier. 


Tetrapolar heterothallism (bifactorial heterothallism) is characteristic for most bigger mushrooms, where more alleles of two loci regulate the compatibility of two homocaryons. Traditional improvement’s first obstacle is when we have to select out the homocaryons. Another difficulty is that the selected homocaryons are able to anastomize with each other in accordance with their mating type only in a limited quantity and form a heterocaryatic mycelium, which is able to form a fruitbody.  We would like to unambiguously isolate the different mating types through DNA examinations.


We can make predictions concerning the morphology and life span of the fruitbody without using the growing after cross breeding which would take long time, with the use of vegetative mycelium culture, with the help of molecular genetic methods. We would like to do the process with the MAS (Marker Assisted Selection). This process would need more years of market research, so we plan to realize this aim with the help of the firm Amycel. We would be able to define the spore number to each basidium, the color of the cap and possibly the Verticillium resistance simply from vegetative mycelium with the help of the markers which were improved by Amycel. 

OBJECTIVES

The application contains the molecular biological and first of all DNA examinations of champignon mushrooms (Agaricus bisporus) and working out a biotechnological system, with which we could realize the following aims:

1. Identification and isolation of our plant and wild strains, collected species with molecular markers.

2. Carrying out a strain protecting program on a national and international level with the help of the fingerprints made for the sake of the protection of our strains.

3. Making improvement works easier, selecting the homocaryon monospore cultures and isolating the mating types trough molecular genetic methods. 

4. Identifying loci which are responsible for each morphological mark and physiological characteristics with the help of molecular markers.

OVERVIEW OF THE PROJECT

We would need to do the following tasks in order to realize our aims:

1. Collecting wild Agaricus species

Collection, purchase, reception of Agaricus species from our main collection, other Hungarian and foreign gene banks, natural habitat. These serve as the basic materials for improvement works.

2. Acquiring the molecular genetic techniques and protocols necessary for the realization of our aims

With the help of the Agricultural Biological Research Institute in Gödöllő we get acquianted with and acquire those basic techniques (DNA extraction protocols, PCR based applications, RAPD technique etc.) which are necessary for the realization of the strain identification and protection tasks.

3. Optimaizing and applying experimental parameters during the molecular biological research of champignons

Improvement of the acquired techniques and protocols in accordance with the characteristics of the Agaricus family:

· selecting starting materials for DNA extraction

· working out the individual steps of extraction

· special adjustments of PCR equipment

· selecting primers 

· choosing the compositions of PCR reactions and their quantity

While applying the techniques we make the fingerprints of each strains, comparing them we define the individual bands separating the strains in more repetitions.

We isolate the differentiating bands, build them into plasmid vectors, clone  and sequence them. We plan and test own oligomer primers with the use of the sequence data.

4. Growing experimentations

We test the strains selected and improved with the help of molecular genetic methods and markers with respect to the characteristics examined in small and large scale experimentations. We select the strains according to the results of the test and we store the lines proved to be capable for effective mushroom growing in our main collection until usage.
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