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1- Restriction Fragment Length Polymorphism
2- Random Amplification of Polymorphic DNA
3- Amplified fragment of Length Polymorphism
4- Inter Simple Sequence Repeat

5- Simple Sequence Repeat
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ADSSR 23 F*- TTTGGGATGTGACCAGACTT o
R-AACGTTGGGTTCAATGAAAA
F-CACCTTACACGGCCATTGAT

ADSSRA5 b AAAACTTCGGGCATTTCCTT 52
F-ACCTCAACGATTCCAACGAC

ADSSRE5 L TCCATAAACACCCCTTCTCG 52
F-ACAAGAAGGGGAGGATTGAG

ADSSRO9 o ATAGTCGCGTAACCCCTCTT 57
F-ACCACATTCTGGAAAACGAA

ADSSRO6 T AATGCTCTTGGCTTCGAC 58
F-CTGGATATGGGGAGATGTGG

ADSSR63 b ATTGGACCAGCCAAAGACAC 56
F-GTTGGTCACGAACTCATGCT

ADSSR62 o CCAATCACCTCCTTGTGT 52
F-ATGTCGAGGAGGAGGAGGAT

ADSSRS8 B AGGGAGAGGGAGAGGGATTT 52
F-ACAACAACCGCCACCACCAT

ADSSRO4 b CAGGCGTATATCGCTGTTGCTG 58

Absorag  F-CGTTGATGGAGTTGACTGAG o

R-ACAACAAAATCGTCGTGAGG

F= Forward primer, R= Reverse primer*
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Figure 1- A single spore ofthe white button mushroom in early stages growth (100x)
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Figure 2-Variation in growth rate of single spore isolates of the white button mushroom two weeks after the cultivation .a)
Slow growing strain, b) Medium growingstrain c) Fast growing strain
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Table2- Determining the growth rate of single spore isolates of the A. bisporus
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The average growth rate for the week  The type of class The number of isolates  The relative frequency of isolates
oo 3 51 a8 sy 28 L 5 212
Less than 3mm slow growthVery '
3to6 mm Slow growth
6 t0 9 mm Moderate growth
ok 9 ) i & %) 107 66.87
Higher than 9 mm Fast growth
S e 160 100
Total
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Figure 3-Variation ofA.bisporusisolates in terms of colony growth type, a)Apprised, b)Strandy, c¢) Strandyand at the end
apprised, d) Appressedconcentric ring
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Figure4 — Banding patterns generated by AbSSR45 primer on agarose gel,m: DNA ladder 100bp plus,
1: Heterokaryons control, 2-19: Single-spore isolates
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Table3-Summary results Evaluation of bands obtained from SSR markers.
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No. homo locus No. hetero locus A15 isolates
0 10 1=control
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7 3 6
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10 0 8
4 6 9
0 10 10
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0 10 13
0 10 14
0 10 15
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0 10 17
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10 0 19

18

19

16

r T T T T T T T T T T T T T 1
02 04l iy 08 1)

Coefficient similarity
SSR (sl )L 51 ol LA.DISPOrUS (ya ,5 902 alaa 7 (gl UPGMA g, b duui paw s 0159 ;053-5 800
Figure5—- UPGMA dendrogrampresentation forSSR markers differention of 7 homokaryon isolates ofA.bisporus
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Table 4-The genetic similarity matrix 7 homokaryonisolates (A.bisporus) based on SSR data
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1
06 1

8 03 017 1

11 05 03 06 1

16 04 04 03 03 1

18 03 05 02 02 05 1
19 03 05 02 04 03 06 1
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Introduction: Edible white button mushroom (Agaricusbisporus) is the most common edible mushroom in
Iran and the world. The yield of this mushroom is less than the average of yield in the world because of strain
degeneration and using strains with low yield. Most of the current hybrids are either identical or very similar to
the first hybrids. Ongoing breeding programs are exploiting the variability in Agaricus germplasm to produce
new varieties with better traits including higher yield and resistance to biotic and abiotic stresses. One of the
breeding programs is F; production from parental homokaryons crossing. These homokaryonsis were isolated
among germinated basidiospores on the culture media. During the last decades, various molecular markers based
on nucleic acid polymorphisms (such as Restriction Fragment Length Polymorphism, Random Amplification of
Polymorphic DNA, Amplified fragment of Length Polymorphism, Inter Simple Sequence Repeat, Simple
Sequence Repeat markers) have been used to differentiate homokaryons and heterokaryons. Microsatellites
consist of short tandem repeat motifs distributed throughout the genome. Microsatellites are usually highly
polymorphic due to a high degree of variation in the number of repeats among individuals. Microsatellite
markers are multiallelic and co-dominant and thus tend to be more informative than other marker systems.
Microsatellite markers have been widely developed in animals and plants and more recently in fungal species.
The presence of microsatellites in the genome of A. bisporus was previously reported.

Materials and Methods: In this research, 160 germinated basidiospores were collected from commercially
cultivated strain A15 and they were grown on compost extract agar (CEA). The mycelial growth rate of these160
isolates was evaluated at 25°C on CEA medium. 18 isolates with slow growing rate were selected from 160
isolates. In the next step, co-dominant SSR markers were used to homokaryons detection. Ten SSR primers
showed polymorphism in parental control samples that were used to this experiment. The isolates were divided
into two general homoallelic and heteroallelic groups and seven isolates from homoallellic group, which showed
one-band pattern, characterized as putative homokaryon. Genetic similarity was calculated by NTSYSpc
software version 2.02 e using UPGMA method. In the next step of experiment, the isolates (4 and 8) had
minimum genetic similarity that was crossed to produce hybrid. In order to confirm the hybrid formation, PCR-
SSR reaction with a primer (AbSSR 45) was performed.

Results and Discussions: Basidiospores were collected and allowed to germinate on CEA medium. Putative
homokaryons were different in colony morphology and growth rate compared to the original heterokaryons.
Mycelium samples showed different colony morphology including tomentose, apprised and strandy mycelium.
Different growth rate can be affected by genetic factors in nucleus and mitoconderia. After four weeks,
mycelium browning was appeared in liquid compost extract medium and created a disturbance in DNA
extraction. To solve this problem, DNA was extracted from three-week old mycelium. Mycelium browning may
cause by phenolic compounds produced by mycelium and enzymes that catalyze melanin biosynthesis reactions.
Ten primers were used to homokaryon isolation. These primers were situated on the 9 linkage groups of 13
haploid chromosomes. Seven isolates were distinguished as putative homokaryon that showed one-band in all
primers on the gel electrophoresis. The results of genetic similarity calculation showed that this index was
variable between 0.17 to 0.67in 7 homokaryon isolates and the minimum genetic similarity (0.17) was observed
between isolates 4 and 8. These two isolates were crossed and the result of this crossing was N1 hybrid. Also,
other homokaryon isolates were crossed and mating incompatibility was observed in some of them. According to
these observations, it is suggested that in future studies, in addition to genetic similarity, sexual incompatibility
should also be considered. Hybrid N1 produced aerial mycelium and had higher growth rate in comparison to
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parental homokaryons and similar to heterokaryon control, had two-bands pattern. This two bands pattern
indicates the presence of two non-sister nucleuse in each cells. Finally, the results showed that SSR marker can
result to accurate detection of homokaryons.

Conclusions: The aim of the present study was screening homokaryon isolates of A.bisporus using SSR
markers to obtain hybrid. Results showed that growth rate of homokaryon isolates were lower than the
heterokaryons. Since, SSR markers were able to show high polymorphism in the isolates, thus it can be said that
these markers are suitable to homokaryon screening. Final result of this study is N1 hybrid that can compare to
commercially cultivated strains.
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