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ABSTRACT

Lentinula edodes is one of the most widely consumed edible mushrooms in Korea. Mating
in L. edodes is regulated by a tetrapolar system, and two unlinked genetic loci, A and B, are
known to be major determinants of the mating types, as reported in other heterothallic
basidiomycetes. The A locus of L. edodes encodes a pair of homeodomain (HD) transcription
factors. The highly variable N-termini of these HD transcription factors contribute to the
diversity among the A mating types. In this study, we developed a cleaved amplified
polymorphic sequence (CAPS) marker to discriminate 11 different A mating type alleles
predominant among both cultivated and wild strains. Amplification of the variable region
of the A locus followed by digestion with Haelll and EcoRlI restriction enzymes enabled
successful discrimination among the 11 A mating type alleles. We also evaluated the
applicability of this method in the identification of two A mating types of a dikaryotic strain.

Keywords: Cleaved amplified polymorphic sequence (CAPS) marker, Lentinula edodes,
Mating type, Mushroom breeding, Restriction enzyme
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e
Z5H T potato dextrose agar (PDA; BD Dfico, MD, USA) 2l 2] of] A|thatod 25°Col|A] 2527F
UH et F DNA F=Z0fl ARSI

B FH A= cell scraper (SPL, Seoul, Korea)S- 0]- 8510 2.2 5 x| Aof A whxpapdt
2 JA 7 F, A ZA N A Algshs 22 A% ol w2t DNeasy Plant mini kit (Qiagen, CA, USA)S
0]-§-5to] gDNA FZof o] &5

Table 1. Strains and their A mating types used in this study.

Strain Cultivar name A mating type Cloned A mating type(s) in this study
NIFoS 619 Chunjang 3ho A3,A7 A3,A7
NIFoS 1066 Hokken 63 A4,A10 A4
NIFoS 2450 Sanjo 102ho Al7,A27 AlT7,A27
NIFoS 2455 Sanjo 111ho Al,A23 Al,A23
NIFoS 2456 Sanjo 301ho AlA1S Al5
NIFoS 2924 Sanmaru 1ho AlAll All
NIFoS 4317 Newly bred strain A2,A7 A2
NIFoS 4549 Newly bred strain AS,A22 AS
NIFoS 174 Suhyang Al A7 -

PCR % DNA 27| 24

PCRS %= gDNA 10 ng2 FF 22 C1000 thermal cycler (Biorad, CA, USA)Z 0]-&5}0]
94°CollA] 5 ¥I/d &, 94°CollA] 30%, 55°COllA] 30, 72°CollA] 4522 353] BH&5}aL, 72°CO|
A 727 712 BE-Z %1345ttt ofuff PCR ¥H8-24-2 AccuPower Pfu PCR premix (Bioneer,
Dagjeon, Korea) S AF8-51%1 21, I2to|H=A mat F: §-GTGCTTCGTATGCTGGG-3', A mat R:
5-AGGAGCCAGGTGTAGGA-3'5 A5}l tHS). T2 PCRAHE2 1% o2 A A A 7|95
O & oF | kbo] Alo] 2 & FEE|Ql=A] &I F sljF Afo] 22| HHERF AccuPrep PCR/Gel DNA
purification kit (Bioneer, Daejeon, Korea)S- ©]-8-5}0] A5t T}

A% PCR AH=-2 TOPcloner blunt kit (Enzynomics, Dagjeon, Korea)E- ©|-8-5F0] Z2hAn|=of
295 A7IM DS B8 TH (Macrogen, Seoul, Korea). 4 G742 o|= FHAY=
ZJ HAIE|(NCBI)2] BLAST search tool (https:/blast.ncbinlm.nih.gov/Blast.cgi)= ©]-85t A wHiE
9] A7|AHo] BH=A] ERlstt. A7 go] FRlE EetAn|EE 73 0 = thA] PCRSI ¢

SHeA MRS FEG 5 ARk EL o) AHgalgick
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All, Al5, A17,A23, A27)2] 71X L& query= CAPS Designer (https:/solgenomics.net/tools/caps
designer/caps _input.pl)S- o]-&3l A&t AlgtaAE A5t X795 535 DNA T3 (DNA
fragment)=2] 2= 5 5171 Sl DNA ©H Q] 7427} 47l o]sto|H A 7 H-2 F-7-9
WY TR 4 Qe ARELE P02 SISk T Ak Haellh 71 AT A0
2 ZRIE|QIT}. SFA| Haelll= Aleta A Q1A 5917} gl= A32E A17 E DNA T F719} <F
‘g0l M2 FAFE A1 ALL A59F A152] FH20l SHAI7L Qlof o] & E.etet~| el s wuiE
< Tiobs o AEe 27 A E AR EeoRlE A3
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HaellI2} EcoRI A|$Ha A= A ZAFR] Enzynomics (Daejeon, Korea)?] X5 A of| w2} %25}
I}, 2F 300 ng2] DNAZ- 1 X FastCut bufferoll A 305591 37°CE 5 unit2] Haelll2} #H-3-A1 7T o}
712 & 2F 300 ng®] DNAE- 1 X EzBuffer EcoRIOHA] 302-5-%F 37°CE 10 unit®] EcoRIZ} FH-S-A]
2t ¥Hg ARE-22.5% o7t A A 7|9 52 Fol ERleki.

Z Y 1%

CAPS O7{E S¢t A utliye| 12

F 10 A WHIP 2 9652 AHIEZ B 315-2] oP Yol tiet A7 1M e 24 At 63Tol &
QI HE ITH8]. 2 Aol A= o] 7he-tll AuiEE B oMY HALE FEo] 7 RIHsHA| 2445
=702 BE 117F2] A WHIP (AL, A2, A3, A4,A5,A7,All Al5 Al7,A23, A27)S -2
U= CAPS tHA 9] 7S B3 2 shQth AR H ARIEAR 117H] A oS 128 4 9l
A gQlst7] fJal, 7]&of| Hale meto]m S o] -85}oq[8] ZF2e] A FAAERS] Mol I =
23t 5 Haelll& A 2JstQinth. 7L A} of g5k vt 2o Ajgha 4 QIARLI7} Q= A32tA172
ALl U] 9F29] A wHiFollA ME T2 P& FRISIAThFig. 14). 53] 71 Eol ¥4

o ofN rlr

Hu| 7He] A Wi (AL A5, A7, Ad)S HES] T2 4 AS2 FlsITh sHAIRE AL AL
A5} AI5E DNA B 52| 37171 2o 7} glof URPARl Zd7| g5 o= Sas}r] of2igltt
(Fig. 1A).

webA] HaelllRHO 2 FH2-0] of2f- A o] wulg)g 78317 9l5te] 7H4Ql Algtassz
EcoRIZ A17451%1 01, EcoRI 4 2] A A33} A17,AITHALL ASSFALSE 728 4 A ThFig
1B). &, Haelll?} EcoRI = 7HA] Agta4o] A2|gto & 1171x]9] A weiee 728 4~ Q1SS
olstgic). 2 Hh o thelFAte] A wHlElS whdst uf 883t 710 2 7|ojgch
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Fig. 1. Electrophoresis profiles of individual A mating type alleles after digestion with Haelll (A) and EcoRI (B).
SM, size marker.
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7155t olo] 3 Aol 7Hek CAPS B} ofslge] A Wi whEol Heg 4 Qe

| Am Bkt E5T £ (Suhyang)Q] A F-HAE = AMEof| HaelllS 2] ]9t A3}, 5719]
DNA %%i%; AN 4= AU E]’(Flg 2A) o| g wHl% H DNA T (Fig. 1A)2} H| 1 5191-E T, 500
bp 0] FHEE Foll £l A7 RIEA] 238HE & 4= o} waka] U A] shue]

Ll 0401%1 OF 1 kb F-3} 200 bp %—394 HEZH S & 4 o, ool Aeket wHliE2 Al
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SMHﬁé")tf-ﬂi}

Fig. 2. Electrophoresis profiles of simultaneous digestion of two A mating type alleles of Suhyang with Haelll and
EcoRI. SM, size marker.
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