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Growth-promoting effect of microorganisms from a fairy ring in
Yangyang, Korea on Tricholoma matsutake mycelium

Doo-Ho Choi, Eunji Lee, Kang-Hyo Lee, and Gi-Hong An*
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ABSTRACT: Tricholoma matsutake is a traditional favorite food in East Asia, cultivated in fairy rings called “shiro,” which are found
near Pinus densiflora. For effective artificial cultivation of Tri. matsutake, microorganisms from symbiotic fairy rings are co-cultivated.
In this study, one bacterial isolate (Y22_B35) and two fungal isolates (Y22_F64 and Y22_F68) displayed growth-promoting effects
on Tri. matsutake mycelium (158.47, 125.00, and 122.26% enhanced growth, respectively). For identification, 16S rRNA or ITS
regions from the microorganismsi~ genomes were sequenced. Other sequences, including BenA, CaM, and RPB2 were sequenced
in the fungal isolates. The bacterial isolate Y22_B35 was identified as Bacillus cereus. Y22_F64 and Y22_F68 were identified as
Umbelopsis nana and Aspergillus parvulus, respectively. To identify the effects of the dominant microorganisms on Tri. Matsutake
cultivation, metagenomic analyses were performed. Discovery of these Tri. matsutake mycelium growth-promoting microorganisms
and metagenomics analyses are expected to contribute to our understanding of Tri. matsutake fruiting body growth and construction

of biomimicry.
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off FeF wEHAl W ol o] wtARA] 223 wtek EoF el Al
- E1= At Tricholoma matsutake media (TMM) (glucose
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© %71 5o]] A Q1) (Oh etal, 2018; Oh et al., 2019).

ol wtAA|F Alato] ERalF2 i A] Tl 1Ak +F
A 71525 30 mm o] o] Aot vieFA| 2l 41o] 15 mm ™
o] 7l e = 25°C, PdEi o] 2ollA 1 ZhEX A3 ATk
Rato] 75 2t AA| o EA Bz FAFR 2] 0] Fof A
Al A7dehelE Weliol= A7 Alek whebA] filterE ©]-8-5F
o Rt wtAReE SEALTE A AF ufjoFo] kol Bk slo] &
of stAHAlo FE F, 25°C, e o] =oflA 1 7L X
ATt ZH7E woFo] b SR A SR E =
off &3t FolatAl AHFRI o= Q1 od A7t
W] A] Qb2 o] wFARA] 22O AL A H A HL T 15% o4
Tt AP A A W = AAsklek v f A R Alat
A& 5 24 Y22 B351qto] tfj &=+ tfjH] 158.47%92] 4
of A A HAE, Xt MiSAlE S Y22_F649} Y22
F 680] tjzt ] Z+7) 125.00%2}, 122.26%2] 0] «FA}
A AYAH A S H ) (Fig. 1). H]S Y22 _F649F Y22 F68-2
ol wtAbol| tieh ST Autol] F-ofu|gh 2po] 7 glent
(P>0.03), A7d=202 53l 371 9] it Al 52 th b Al Sl H]
el f-oful gt AAEA AakE Kot (P<0.05).

St 399 nAEEe o 58S AAEL o A+t
Y22 B359} 213t Y22 F649F Y22 F689] G4 AE A o
ofo] M2 Aolale] Z7to] izt 4 ATE npw Eie}
otk Alst Y22_B35% 16S rRNA §-42 9ol tfjAte
& 27F, 1492R = primerE ©]-§-3F A H EA]o] Zg =it
(Clarridge, 2004). Y= %1+, Y22 F642} Y22 F68+= Internal
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Fig. 1. Comparison of growth effect on Tricholoma matsutake
mycelium by bacteria. The lowercase letters (a—e) denote a
significant difference by one-way ANOVA (P<0.05). Same
lowercase letters denote a no significant difference (P>0.05).

5 primers ©]-8-3F A d o] M=o, o] beta-
tubulin (BenA), Calmodulin (CaM), RNA polymerase II
second largest subunit (RPB2) % ¢} = large subunit(LSU)
ool gt #7hxel 4 B Ajo] 21| ek (Visagie ef
al., 2014). B4 5 ) A& G- 2} 4 Q74 H = National Center
for Biotechnology Information (NCBI) BLASTn program
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Fig. 2. Phylogenetic analysis based on 16S rRNA sequences using neighbor-joining method with 1,000 bootstrap replicates.
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Fig. 3. Phylogenetic analysis based on combination of ITS and LSU sequences using neighbor-joining method with 1,000 bootstrap

replicates.
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Fig. 4. Phylogenetic analysis based on combination of ITS, BenA, CaM, and RPB2 sequences using neighbor-joining method with 1,000

bootstrap replicates.
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Fig. 5. Dominance of microorganisms in different site at genus level. A) Bacteria. B) Fungi.
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