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Table 1- Used SRR primers list.

Annealing  Linkage

Primer Sequence (5-3) temperature  group

"F:ACAACAACCGCCACCACCAT

AbSSR 04 1’ CAGGCGTATATCGCTGTTGCTG 58 IX
F:ACCACATTCTGGAAAACGAA

AbSSR 06 R 1T AATGCTCTTGGCTTCGA 58 v
F:ACAAGAAGGGGAGGATTGAG

AbSSR 09 B' A TAGTCGCGTAACCCCTCTT 55 X
FTTTGGGATGTGACCAGACTT

AbSSR 23 R AACGTTGGGTTCAATGAAAA 55 1

F.CGTTGATGGAGTTGACTGAG

ADbSSR 36 58 v
R:ACAACAAAATCGTCGTGAGG

F.CACCTTACACGGCCATTGAT

ADbSSR 45 55 VII
R:AAAACTTCGGGCATTTCCTT

FTGACCAAAGCTCAAACAGCA

ADbSSR 54 55 IX
R.GTCACGGATCATCGGTTTCT

F-ATGTCGAGGAGGAGGAGGAT

ADbSSR 58 55 II
R:AGGGAGAGGGAGAGGGATTT

FGTTGGTCACGAACTCATGCT

ADbSSR 62 55 111
R:CCCAATCACCTCCTTGTGT

F:ACCTCAACGATTCCAACGAC

ADbSSR 65 55 II
RTCCATAAACACCCCTTCTCG

*F= Forward primer, R= Reverse primer
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Holand-737
isolates

Fruiting
No. hetero locus

No. homo locus

10
11

12
13
14
15
16
17
18
19
20
21

10
10
10

10

22
23

24
25

10
10

26

27

0
10

10

28

Canada-10 isolates
Fruiting
No. hetero locus

No. homo locus

11
12
13

10
10

15
16
17
18
19

0
0
0
0
0

10
10
10
10
10

10

23

24
25

6

26

10
10

27

Table 2- Summation results of Fruiting test and SSR markers.

IMOOS isolates
Fruiting
No. hetero locus

No. homo locus

10

10

10

10

10
10

10
10

10
10

12
13
14
15
16
17
18
19

10
10
10
3

10
0

0
0

10
10
10

Y4
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Figure 1- Fruiting results: A) full fruiting in two replicates, B) whole fruiting body in
one replicate and in the other replicate had small fruit, C) this showed one isolate that it
did not generate fruiting body in none replicates, and D) this showed one isolate that it
grow weekly even it is not able to grow on casing soil.
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Figure 2- Banding patterns were generated by AbSSR 36 primer on polyacrylamide gel,
M: DNA ladder 20 bp, P: Heterokaryon Control, N: Single-spore isolates.
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Figure 3- UPGMA dendrogram presentation for SSR markers differentiation of 23

homokaryon isolates of A. bisporus.
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Abstract

Interspecies hybridization is considered as the most important tools for improving
genetic characteristics of Agaricus bisporus, which require having compatible homokaryons
to cross. One challenge is low percentage of homokaryons among the basidiospores because
of the secondary homothalism of this mushroom. Therefore, selection and confirmation of
homokaryons among single spore isolates has always been involved with laborious efforts and
researchers struggle with it. In this study, we attempted to develop a high-throughput method
with high accuracy for screening and confirmation of homokaryons. We used 10 SSR markers
-that represented nine linkage map groups of Agaricus bisporus-. Of 71 isolates, several
isolates showed two bands as the same as those that heterokaryotic parents did, while some of
them showed only one band. We were able to divide the isolates into two main groups:
homoallelic and heteroallelic. The homoallelic group included 23 isolates that were
monoallelic in the whole sites; which were thus confirmed as homokaryons. Further, the
findings of the molecular markers were compared to the observations of a fruiting test. The
results revealed that isolates that were confirmed by SSR to be heterokaryotic did not produce
fruit bodies in the fruiting test. These findings obviously suggested that fruiting tests are less
reliable than SSR markers. Genetic variation among 23 putative homokaryons was also
calculated with the NTSYSpc software. The genetic similarity was variable between 0.3-1
among the isolates. The isolates were divided into two main groups by dendrogram. The
results showed that these 10 SSR markers are able to detect homokaryons with a probability
rate over 99 percent.
Key words: white button mushroom, homokaryon, heterokaryon, microsatellite marker,
hybrid.
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