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ABSTRACT

Tricholoma matsutake is commercially important wild edible mushroom. The only method
for cultivation of T. matsutake has been to use matsutake-infected pine trees. In this study,
twenty-one fruiting bodies were collected from the matsutake-infected pine trees in the
Hongcheon experimental site in 2020. The fruiting bodies from the existing production area

t.) | of matsutake-infected pine tree and from its transplantation site were found to be identical
through monitoring and analysis of 13 microsatellite markers. Transplanted matsutake-
%';,?a';;g' infected pine trees succeeded in fairy-ring formation and matsutake fruiting in 2010 and 2017
to 2020. In conclusion, the matsutake mycelium of transplanted matsutake-infected pine
ﬂ OPEN ACCESS tree originates from the existing matsutake-infected pine tree production.
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Fig. 1. Twenty-one fruiting bodies of Tricholoma matustake occurred from transplanted matsutake-
infected pine trees in Hongcheon experiment site.

Table 1. Analysis of fruiting bodies of Tricholoma matsutake using microsatellite markers to distinguish
between production site of matsutake-infected pine trees and transplanted site of matsutake-infected
pine trees.

Sample No. Origin Site Remark

1 Fruit body Hongcheon Matsutake-infected pine tree

5 Fruit body Hongcheon Matsutake-infected pine tree

13 Fruit body Hongcheon Matsutake-infected pine tree

15 Fruit body Hongcheon Matsutake-infected pine tree

19 Fruit body Hongcheon Matsutake-infected pine tree

20 Fruit body Hongcheon Matsutake-infected pine tree

10 Fruit body Hongcheon Matsutake-infected pine tree

18 Fruit body Hongcheon Matsutake-infected pine tree

17 Fruit body Yangyang Matsutake-infected pine tree

21 Fruit body Yangyang Matsutake-infected pine tree

3sp-1 Fruit body Hongcheon Existing matsutake production site
3sp-2 Fruit body Hongcheon Existing matsutake production site
2-1 Fruit body Hongcheon Existing matsutake production site
22 Fruit body Hongcheon Existing matsutake production site
2-3 Fruit body Hongcheon Existing matsutake production site

Number of sample is the same number of picture in Fig. 1. from 1 to 21. 3sp indicates a fairy ring of 7. matsutake.
2-1,2-2, and 2-3 indicate different fairy rings of 7. matsutake at the same plot (20 m x 20 m).
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Table 2. Microsatellite markers used in this study.

Locus Primer sequence (5'—3") Primer sequence Tm (°C) Reference

Trma01 F: GTCTACCCCATGTGCTCATCC ACGAAC(ACGACCR(ACGAACHACG...(AC)3 60 9]
R: CTTCCCCCACACCTATCTACG

Trma07 F: GTGTGACTGCTCGTGGGCTGGATAATG (CAC)6 60 9]
R: CACAATCCACCCTACAAGCAG

Trma08 F: CATCACACCTGCCAGCTCATC (CAC)3 60 9]
R: CCCAAATGACATCCATCATCG

Trmal0 F: CTTGTGAGCCACCTGCCATTC (AC)3TC(CACH 60 [9]
R: TTGAGGCGGTGATATGGGGTG

Trmal3 F: ATGACAACGACAACTCCCAGG (CAG)5 60 [9]
R: GGACTGGCAACTTTGCAGCAG

Trmal6 F: CTGTGACTCAGTGTTCTTGTG C10AGTCATS..(GA)3(GT)2 60 9]
R: ATGTGATAGTGTCAGAGGCAC

LIW014  F: CCGTATTCTTCCTTTCGTTG (CAO)10 54 [10]
R: CTGCCTTCTTACCGCCAC

LIW036  F:CTTGACGGAAGAAAGAGTATGT (AGCAGG)6 54 [10]
R: CGTGAGCCGAGTGGTGAT

LIW041 F: TCACTTTGGGAGTCTGTC (AAAGGG)5 54 [10]
R: GTTTGCTTATTTGTTGGGTA

LIW052 F: GTGTCACCGCCGCCAGTAT (TCCCAA)5 56 [10]
R: TCGGAGACGCTCGGATGCT

LIW053 F: GTGCGGAACCATCTCAGTC (CAA)Y 54 [10]
R: CGTAGGAGCGTCCATAGTGT

LIW089  F: AGAGCGTCATTGCTTGGG (GGGACT)6 55 [10]
R: CTGTCGGATGCCTCGTAG

LIW104  F: CCACCTAACACCCACTCTT (TCTCAC)5 50 [10]
R: GACAGCACGGAACCATCT
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Fig. 2. Principal coordinates analysis according to genetic distance between the fruiting body of existing
production area and the fruiting body of transplanted area of matsutake-infected pine trees. The fruiting
bodies with the same genotype are located at the same point. Number indicates the number of tested

fruiting body used in this study (Table 1).
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Fig. 3. Transplanted positions of matsutake-infected pine trees (square) made in Hongcheon matsutake
pine forest and fiuiting bodies (circle) occurred from them in 2020.
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Fig. 4. Transplanted positions of matsutake-infected pine trees (square) made in Hongcheon matsutake
pine forest and fiuiting bodies (circle) occurred from them in 2020.
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Fig. 5. Transplanted positions of matsutake-infected pine trees (square) made in Yangyang matsutake
pine forest and fruiting bodies (circle) occurred from them in 2020.

Table 3. Genetic distances between the fruiting body of existing production area and the fiuiting body of transplanted area of matsutake-infected
pine trees based on Codom-Genotypic distance.

1 5 13 15 19 20 10 18 17 21 3sp-1  3sp-2 2-1 2-2 2-3

16 5
16 0 13
16 0 0 15
16 0 0 0 19
16 0 0 0 0 20
9 13 13 13 13 13 10
9 13 13 13 13 13 0 18
15 23 23 23 23 23 10 10 17
15 23 23 23 23 23 10 10 0 21
16 0 0 0 0 0 13 13 23 23 3sp-1
16 0 0 0 0 0 13 13 23 23 0 3sp-2
0 16 16 16 16 16 9 9 15 15 16 16 2-1
13 6 6 6 6 6 14 14 18 18 6 6 13 22
13 9 9 9 9 9 9 9 13 13 9 9 13 8 2-3

Sample numbers in Table 2 are indicated at the top and the right of the distance matrix. The higher values indicate greater distance, and ‘0’ indicates the same
genotype.
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