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ABSTRACT

Lentinula edodes is an important commercial mushroom and there have been several
reports of viral infections in L. edodes. Two mycoviruses (LeV-HKB and LeNSRV1) were
detected in Sanbaekhyang (NIFoS 2778) and Taehyanggo (NIFoS 4317), the sawdust-
cultivated commercial strains. The vertical transmission rates of the viruses were investigated
by detecting the viruses in 80 monokaryotic strains derived from basidiospores isolated from
the fruiting bodies of each strain. Most of the monokaryotic strains were infected with the
virus and the two viruses showed different levels of meiotic stability, with LeV-HKB showing
higher meiotic stability than LeNSRV1. Therefore, it seems that the vertical transmission
mechanism of mycoviruses is different depending on the virus species. We also examined
the mycelial growth rate of the monokaryotic strains and compared the growth rate
according to virus infection status. Although there was no statistically significant correlation
between viral infection and mycelial growth rate, we found that the average growth rate
was reduced by additional virus infection. We expect our data to contribute to a greater
understanding of the mechanism of the vertical transmission of mycoviruses, and promoting
breeding using virus-free monokaryotic strains.
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HA Hlo|Z A o] Al s7tol|l A 2 2= Hak|glom, MAlo] vlo]a| Ao ZHd=|H 2}
AA|2] 715 /o] Wkl A 87o| Bl A= A= B RITH1,2). ol T Flammulina
velutipes browning virus (FVBV)= B[ A ZHAIA| o] ZHAE S fidoto] B B4l 92 &
4 o] HEE AT} 3] £3] F5olol|A] Hlo]2]Ao]| 2J3t La France disease = <15l HA1 2] AY
Aol dheigt mlslE AA| =AY, HA vhol2{ Ao tigh A7t EolA| o] Foj A A] =itk

(4], Z27]0]1= B{AlolA A2e BlolB|AZ HEsha SASHE A7} 75 ol2glon, 1 1y
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ol A L H A2 Biol2]A AP ke ek A Egel whhEAI7EE A 8 4 el
HAEATH5,6] Hiol2 2 YA RS AT A o] LrEhA| g5 R Hlol2{A 2] 91 g

ARG B 87 2 e B S0l E 717 ol A Hiol2| A ZFo] o
UZo] HAE|QITH[7]. o] 37 Hio|A Zhedo] viAle] FA T} Aol et
7] wji2of| viol2] Ao A ]| ok 7 FE A= 22 vl F83}t

I vio|HAE AE 4 T4 A2t Hagsto] MA Hio|ZAE A7 A|
P11 QI 7]E9] Aol A] AIDS 2| EA|0| AL, AL Aol FE mlA|=
71 adenosine 3,5 "-cyclic monophosphate (cAMP)7} 3718 BiZ|ol| A FAFS- AJth Bl
TARA] SHEE S o]-85to] Hio| 2 A A| Aok B o] Ealk]of QI [8-10].
of| = 3 1lo]| FHto] 2] A% ribaviring *{2|5ko] Bio]2| A9] A|AE Al =3t ALY, Lentinula
edodes mycovirus HKB (LeV-HKB) A| 7= Ad-8-5+] O U Lentinula edodes partivirus 1 (LePV1) | 7]
+ A3 55N, ribavirino] 7 o]z Ao] tig AIeHA Q1 A Aol 583 4= 3ol B =}
CH11]. ol gt Hio| A A A HH 7k vio| A T o= RE] Hio| AR A| AR 1L 57
2 0 2 5 U H(isogenic) w5 DA FOZM, H{A 2} Hio| A Ao ARG gt Aol 4=
Zolct. SERIRF FAN7EA] mycoviruse AlE R E& Hiol2| A0t D] AT 7]e2] SHof|A ¢l
A&t FEghe] Wi o] HZshH, Aol 4 Hio|H A S A Ash= " = e 72
HA T AL Bfo2] Ao oAt el ] of A, W A1} Ho] 2] A0] 5 2HE-5 ofsfiche T oF4]
ofe}&o] = d=o|tt[12,13].

e AollA g AfelE] 2L QU ikt A1 7Hx] SRlolA S8 a8 Al F
9] shitolt}[14,15]. oA I et H]sl| Eal= Al 7]7to] Bl WA A1 52
A ZAAAE 53] o) 8] 7hssttt. E5] sdol A s Al o 5 Ak
]oj 7] wiizol| Hio]2{ A Zhedoll HoFstrh= E40] Att[16]. A= g
A3} sh=ro] oY 1 11295 7H-Hl| 9F 90%7F BEo|2i Ao ZHdE o2 eI THI
7F = dollA Fare] A Aul 7t Al F7 kol whet ulj2] ErH o] ek 2, AR o)A
7, AHAA| 718 T2 Thet o) o] WA }lof Hio|H A Zhof| tiigh 92 = =oAL
ATH[18].

A G@7kA] ofe] F7-2] "io]2]A7} Falof| A AR Ql=t| 1 FollA] LeV-HKB+= ©|F 7H<
RNA Hpo|2{ A0 dF 02 ARofA AA| f44] 7| E A4S 2T 22| ® 11 vio]
2{Ao|m, I opY Balo|A 7P =2 U ES Eole A o= UvA Qoh[17,18]. Lentinula
edodes negative-strand RNA virus 1 (LeNSRV1)2 & 7} RNAS A5 0.2 7|, 9ARES 7+
HAl7]= mymonavirus 2= 3 HAIZ A2 %] o, 22X mymonavirusE 7H-dl| 7Y 2 Als<
7R Q= A o2 B Eeh19].

SHH, WAl Bo]2] A= HARE T (anastomosis)oll 25l A|EZU}-&=0] o] 5 k= 17 oflA] o]

43 7+, horizontal transmission)=] A, ZAF A/ 2Hof|A] S 2 Mol (2] T+, vertical
transmission)=] = 21 = A Ut [2021] HA A1EE S/ THol M S F52] GAREA}
el DAL 285t TElFART AL 1 (mono-mono cross) 22 O S TFARTH AL

=
A (di-mono cross)0] 2] 220]= S 1S W, 9 FFoll A o] B Hiol A 2] o] o
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Al5]o]| A&5H HZ2Al0]| potato dextrose agar (PDA)H}Z] o]

4°CE BEE|o] L= AMIGHNIFoS 2778), ENFIL(NIF0S 4317) 5% AME3I9ith o] #3E
2 PDA 3| 2] of] 25°Coll A v Fsto] HE- 02 ARESIIH.
BIXER} 22

HEg] tj4fol] Bl 2HAAIE S8 el 23417 o] EAPL Dol H HitE FR4E W1
&2k 514 2 pDAHNA] o 50 pL =SR] 25°CollA] 5747 Bl sl RiT). A 2 U7F 47
SHA] Al S st T2t 255 Aol gt dnd oz ST /Y R-7-5 Eelsiith
[22].
wid 24 5l Bt MY

Al ARe] wHlR A2 A E o] 2-S whet Rs]lth 23] HE R DNeay Plant Pro
kit (Qiagen, CA, USA)E A8-5}t0] A|2AMl|A Algoh= T Aol w2t gDNAS ok 5,
Ztzke] wHig S dejA oz SE 4 Qle Zeto|MZ PCRE 4-3SIITE PCR 5% o=
15% oP7t2A A A7) Y502 %.“lﬂi’iq WHI S BRIt Dl FolM, 24 E ’S‘ e o
a7 7HE 4= Qe Ul 7] sl 2 2071 9] -5 TR = A H, o] & Aol AR
SHAct
RNA =& 3! cDNA &4

PDA B Z]ol|A] /d7SH FAFAIE: cell scraper (SPL, Seoul, Korea)= 22 | Bk} aFzpAE of
HALE o] &8l FAS 7HE FJE|Z THE0]A] RNeasy Mini Kit (Qiagen, CA, USA)E- ©]-&-5}]
RNAE =53 th RNA A2 Epoch Multi-volume Spectrophotometer (BioTek, VT, USA)S- AHS-
Slo] ZAFeHE 11 ¢DNA A& Moloney murine leukemia virus (MMLV) <7 A2 4 (New England
Biolabs, MA, USA)E AH-&-510] ~3istRict
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PCR2 S ¥ cDNAS 522 C1000 thermal cycler (Biorad, CA, USA)S- 0]-&-5}0 95°Cof|A]
il éi 95°Coll A 30, 60°CollA 30%, 72°CollA] 102 253] HHE-5} 11, 72°Cof|A] 587 3=
7t2 ¥h&-3 Z13g5t3it). o]m} PCR ¥H5-28-2 AccuPower PCR premixS AF8-51%1 0, Z2fo|n
%H}Olﬁié AAZ—H RNAsﬁs.L(RdRp) o] tigt o)A zeto]H 2 PCRE 43
SHATH[18]. 33 PCRAMHE2Z 1.5% O =AM 47|50 = ERlst3lt

AL AT A

PDA B 1705 25 mLA $stel 5% lo) uh S Fulsteick. 2w o] A Zea
(A7 6 mm)E HE F25°CoIA 142 5 vopstelch, AF A 242 913 X v
Uoles| 22 ol §5to] 2t Fe] F59) B71(BFN) A7 AS ZHstel WIEL v
W3ISch k3 ke A S sapsioit

SAEY

=
AL AL o)) TSt A1 BAS SPSS I & T2H(SPSS version18, SPSS IBM, NY, USA)2 ©]
5T} Ul 7HA] wHg ol whE A e Zbol & H] sk ] QfehA] A ulA] AREA] (one-way
ANOVA)S 33 o, 7] Hiol2| A Z-Fo]| w2 AT 2to| & H|aLsl7] 9J5HA] Student's

t-testS 5345}

Zat Y o

E1 EZ0 LIREAL] HO[A A

o] FRhui] AElE T3 F520 APHFHNIFoS 2778)3t ENSFIL(NIFoS 4317)7}F 7]=0f &
27 Bho]Z A Fol|A] 2702 mycoviruses (LeV-HKB X LeNSRV1)oll ZHH =] o] QS-2 Eelstlrt
(Fig. 1). o|€} 2+ of2] Hpolg| A0] FA| AP, Al Y —aﬂ*OIOME de] BuEglon 511
oM St D2 A FEE0lA B vl lek [9,16]. E5F = opd Ba19] 72, 60% ©]
”Ol 2%0NA 55712 Tttt viol2 Aof ot =950l YeiRith[17]. o] uielellA &

5o vtolg| A 7 Hel7t o] IR A P41 = A-S e ), o] of 22 T o]
0421 I FZoA e Ao 2 g7t

OO &, o] FZEoIA A AEE S/ Yo A= H%’#‘}A% AR} G2l TFSTFA
5 gHsto] SO HolH = FALHES i*PoPEiERTable 1 and 2). 1 A3}, AHHEHNIFoS
2778)°IM = ZALSH 80w 5 1305-2] FHlo|] A THellFALS EEglH Eﬂ g, EffZFI(NIFoS
4317)0l|A= Fatol A SellFALZ L AR 2] 9RbTh 3t LeV- HKB% T B50lA Bt 90%
o]AL] ZAES 1ol o Hhal|(AHEE 83.8%, EIEFLL 100%), LeNSRVIE= 10% 0519 W 7t &
= ChAHEHEE 50, EfRFIL 7.5%) (Fig. 2; Table 3). T 7FA] HFo|2 20 2= 7+ H thal
TARE APEHSE 596, BT 7.5%2 SR Ict 712 A Asat Fgste] g ), a1

i&

o _l=.=
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Foll weh 4 A== Hiel#A FR7FHEAL vl A Sl w2t #4 S th=A| Ut
S 53] 2 Aol A 2RIt LeV-HKBO] 7% HalHd E11 Hio|2{AS F 249 E0] LeSV
o} Bl = o] =7 YEHATH(Table 3). Y2ollA] X5 A H LeV-HKBE 444 2412 o+ A1} 2| 3]
il o] thet M B 27} Z1 = A] Rkl Ak n] g EA4ollM 2 Eol| ofgh Hiol2 A
Aol Asiigh=tl o] 21 Hiel2{A9] ejujehiF o] gl= 7 Hhol2{A0] HAof Fofsith=
21 AAFSEIL AUk An| 7 T2 9Igh Hot QFg A Q) vloj2] A A S 91s] Hiol={A AE
NS o 7}5t 5 uhE THksto] o] o]Z 71k RNA (double-stranded RNA)YS 2HQ15191 11, TH
Totivirus2H A5 ¥ 0] 1= mycovirus A2 ZRI5FRATH24]. Hfo|2{ A0 2= Hlo|2| A7} &

=
Mo

£
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FAZE YAPL2 R F517) ) B0 S| e Levaicee) 7
L vole]so) BT S 80 G H1A 4 Uk 2910] B 4 9 202 zhEick v

olo
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2 LeNSRVIE BT % T vlolgfAE F M e SARRES BIITE F3 B Y
Choi] T3 LeNSRVI 72 o] ZA} 751}, LeNSRV 10l 74

=
Yoy|= Ao F=Hr} PTj LeNSRV12 217 ¢d 50| HilH #1 Hio[2 A5 & {5}
Al 273 T 71 RNA (negative single-stranded RNA)YE Al5- 2.2 2=t} [26]. 5 A5 53]
FEojAe] W dgh W2 A7 Eo| 84 ©Y 7 RNA HPo| A E2] 3-5-F B4
A], LeNSRV19] 218 /3 17| BFs|XITh, 34 © 7He RNAS] A7 & o] thgt A&
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Fig. 1. RT-PCR detection of viral infection from Sanbaekhyang (NIFoS 2778) and Tachyanggo (NIFoS
4317) using specific primer sets targeting each virus-specific RNA-dependent RNA polymerase
(RdRp) genes. SM, 100 bp marker; LeSV, Lentinula edodes spherical virus; LePV1, Lentinula edodes
partitivirus 1; LeNSRV?2, Lentinula edodes negative-strand RNA virus 2; LeV-HKB, Lentinula edodes
mycovirus-HKB; LeNSRV 1, Lentinula edodes negative-strand RNA virus 1.
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Table 1. Detection of LeV-HKB and LeNSRV 1 in the monokaryotic progeny of Sanbaekhyang (NIFoS 2778). Twenty monokaryotic strains of
each mating type were included in the examination.
Al BI1> Al B2 A5SBI2 A5B2
No” LeV-HKB LeNSRVI No. LeV-HKB LeNSRV1 No. LeV-HKB LeNSRV1 No. LeV-HKB LeNSRV1

nl + n2l + n41 + n61 +
n2 n22 + n42 + n62 +
n3 + n23 + n43 + n63
n4 + n24 + n44 + n64 +
n5 + n25 + n45 + n65 +
n6 + n26 + n46 + n66 +
n7 + n27 + n47 + n67
n8 n28 + n48 + n68
n9 + n29 + n49 + + n69 +
nl0 + n30 n50 + + n70 +
nll + n31 + n51 + n71 +
nl2 + n32 + n52 + n72
nl3 + n33 + n53 + n73 +
nl4 + + n34 + n54 + n74 +
nl5 + n35 + n55 + n75
nl6 + n36 + n56 n76 +
nl7 + + n37 + n57 + n77
nl8 + n38 + n58 + n78 +
nl9 + n39 n59 + n79 +
n20 n40 + n60 + n80

LeV-HKB: Lentinula edodes mycovirus-HKB; LeNSRV 1: Lentinula edodes negative-strand RNA virus 1.
“Mating types of the monokaryotic strains, *The strain number of monokaryotic progeny, “The presence of virus was marked as +.

Table 2. Detection of LeV-HKB and LeNSRV 1 in the monokaryotic progeny of Tachyanggo (NIFoS 4317). Twenty monokaryotic strains of
each mating type were included in the examination.

A2 BI2* A2 B2 A7BI2 A7 B2
No.” LeV-HKB LeNSRV1 No. LeV-HKB LeNSRV1 No. LeV-HKB LeNSRV1 No. LeV-HKB LeNSRV1
nl +° n21 + n41 + no61 +
n2 + n22 + n42 + n62 +
n3 + n23 + + n43 + + n63 +
n4 + n24 + nd4 + n64 +
ns + n25 + n45 + no65 +
n6 + n26 + + n46 + n66 +
n7 + n27 + n47 + n67 +
n8 + n28 + n48 + n68 +
n9 + n29 + + n49 + n69 +
nl0 + n30 + n50 + n70 +
nll + n31 + n51 + n71 +
nl2 + + n32 + n52 + n72 +
nl3 + n33 + + n53 + n73 +
nl4 + n34 + n54 + n74 +
nls + n35 + n55 + n75 +
nl6 + n36 + n56 + n76 +
nl7 + n37 + n57 + n77 +
nl8 + n38 + n58 + n78 +
nl9 + n39 + n59 + n79 +
n20 + n40 + n60 + n80 +

LeV-HKB: Lentinula edodes mycovirus-HKB; LeNSRV 1: Lentinula edodes negative-strand RNA virus 1.
“Mating types of the monokaryotic strains. *The strain number of monokaryotic progeny. “The presence of virus was marked as +.
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A NIFas 2778 B NIFoS 4317
100 100
g 80 g 80
] L 2
B 60 % 60
5 40 + § 40
3 3
s 20 F = 20t
0 — 0 I
LeV-HKB LeNSRV1 LeV-HKB LeNSRW1

Fig. 2. Infection rate of each RNA mycovirus in the 80 monokaryotic progeny of NIFoS 2778
(Sanbackhyang) (A) and NIFoS 4317 (Tachyanggo) (B). The viruses were indicated on the x-axis and
the infection rates were indicated on the y-axis. The infection rate was calculated by the total number
of progenies infected with the virus divided by the total number of progenies examined. LeV-HKB,
Lentinula edodes mycovirus-HKB; LeNSRV 1, Lentinula edodes negative-strand RNA virus 1.

Table 3. Comparison of vertical transmission rates of RNA mycoviruses in Lentinula edodes under
various parental strains.
Vertical transmission rate (number of infected

Mycovirus basidiospores/number of examined basidiospores) Parental sirain Reference
LeSV 90% (9/10) Sanjo704 [25]
LeV-HKA 42.5% (17/40) FMRI0339 [12]
LePV1 >60% (N.A.) N.A. [21]
LeV-HKB 83.8% (67/80) NIFoS 2778 This study
100% (80/80) NIFoS 4317 This study
LeNSRV1 27.3% (6/22) HNZMD [26]
5% (4/80) NIFoS 2778 This study
7.5% (6/80) NIFoS 4317 This study

LeSV: Lentinula edodes spherical virus; LeV-HKA: Lentinula edodes mycovirus-HKA; LePV1: Lentinula edodes
partitivirus 1; LeV-HKB: Lentinula edodes mycovirus-HKB; LeNSRV 1: Lentinula edodes negative-strand RNA
virus 1; N.A.: not available.
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Fig. 3. Growth rates of 80 monokaryotic progeny of NIFoS 2778 (Sanbaekhyang) and NIFoS 4317 (Tachyanggo). The mycelia diameter
of basidiospore-derived monokaryons was measured after 2 weeks of growth at 25°C. The diameter of each monokaryotic strain was
represented in ascending order and the strain number was displayed on the y-axis (bars=standard error). LeV-HKB, Lentinula edodes
mycovirus-HKB; LeNSRV 1, Lentinula edodes negative-strand RNA virus 1.
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(Fig. 3). 1 23}, 7] Aaks2] 743t AAI5HA|, AFIHNIFoS 2778) -2l Tl AL Aol A=
= Hio|2jAof| = ZHA R 2] OF2 wAS o] ST wHE TRl W] o] UERd-S E}lst
A}, ST B FFI(NIFOS 4317) 2l SalltAL Tl A= & viol2| Ao BE ZHH FAFEO]
AFEE7E =7 ol Wi o] UehdS ERlskit skA|Rt dlgotat =R h o] Axt A8
3 GAPRA}L f dEAARE S AR A 082 FUSHA| 97| el Bt AR 4
L= dlo]#jA 7] ojHulo 2 Lheo] B wsk= loj= 347} 9ok

SHH, 2 Apele 2| grtEAL fef Sl dArEe] eyt ARG ol chsh sy A 2
I} A e o SEFAL L Abo]ofl A A7} e EIstiTH23). sl Axkrt
ol opet M & T2 HPOIEV\ ol olgt aatgl=A] Flsh] flsto], & dAtolA FHEg
el AL He 7P B2 49] 75 S LeV-HKB T Y Bl ARES] S E
Hig Eﬂlﬂﬁw‘:}.léd—h 71& A+ Zdatet x|sHA|, F FE ZFollA A wHlFdol wh}
el ALS] A& eof] Ztol 7} Lrebd-2 EIst I ThFig. 4). A A WHE = A it
A f27 Al AREY] S ol FFE F= 744 Q1o 2wk

m{m r

F_l

NIFoS 2778 NIFoS 431?

LTI

Mycelia diameter (mm)
oo B8&88838

Mycelia diameter (mm)
oo BEa838838

Alg2 AilBiz2 ASBi2 AZB2 AZB12 A7

Fig. 4. Comparison of mycelial growth rate of the monokaryons of NIFoS 2778 (Sanbackhyang) and NIFoS 4317 (Tachyanggo)
infected with Lentinula edodes mycovirus-HKB (LeV-HKB) only after 2 weeks of growth at 25°C. The mating types were indicated
on the x-axis and the average mycelia diameters of monokaryons harboring each mating type were indicated on the y-axis. The
letters, a and b, indicate statistically significant differences based on one-way ANOVA with Tukey’s HSD test (p<0.05, bars=standard

error).
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statuses after 2 weeks of growth at 25°C. (A) NIFoS 2778 (Sanbackhyang), (B) NIFoS 4317 (Tachyanggo). The A mating types of
the examined monokaryotic strains were indicated above the graphs. The virus infection statuses were indicated on the x-axis and
the average mycelia diameter of the monokaryotic strains were indicated on the y-axis. Student’s t-test was performed to determine
the statistical relevance. n.s., not significant (bars=standard error). LeV-HKB, Lentinula edodes mycovirus-HKB; LeNSRV 1,
Lentinula edodes negative-strand RNA virus 1.

AA o & [ofn|gt xfol & &RlekA] ZFITHFig. 5). Loy BAR e 1—;?5—01] A Zred ol A
o] TF7t solgd4E Hv TSI Adtkes A I 4
4317)9] A2 1E0]| A= LeV-HKB 9} NSRV10]] 25 A FAFS0] LeV-HKBORH ZH s +
Aol Hlo ST} oF 19% 74T FRIsHIT whetbA, o|gidAtellA] EalE viel Zho],
Hio|2A Zhejo] TalldtAte] S Le|7| ohe I & & Us A& A7) TallHdAL
&S0 tigt ol A 7+ 0] JFFS Hrt A=o] Loty oA, FFF Hh B2 40, A
R 2T Hio| Y A ZH] o 7t M & ThE WeldANS S SESAU, Hlo|H A T &
SiFAte] BRo]2| A A|AE AlEstolA] ol A ZH et 534 0 2 5 3k(isogenic) HO|
HA O #3758 FH o] A 2o AL E Hwsh= Aol B o g Aol

CONFLICT OF INTERESTS

No conflict of interest was reported by the author(s).

ACKNOWLEDGEMENTS

This study was supported by a grant from the General Project (FP0800-2020-01) of National Institute
of the Forest Science and the Golden Seed Project of ‘Breeding of new strains of shiitake for cultivar
protection and substitution of import [213007-05-5-SBH10]’ provided by the Ministry of Agriculture, Food
and Rural Affairs, Ministry of Oceans and Fisheries, Rural Development Administration and Korea Forest

Service.

The Korean Journal of Mycology 2022 Vol.50

272



Vertical Transmission of RNA Mycoviruses in Lentinula edodes

HilE= F23H 48 wAlo|m, Ialoj|x]e] ufo] A 7ol tiglh o] Bzt QI FHF
AH) EZ1 AMMEHNIFoS 2778)2} Ef&FIL(NIFoS 4317)] Tt Hlo|# A & Ax} o] Eo0] 2
7H2] mycoviruses (LeV-HKB 2 LeNSRV1)ell A= 0] 9l-5-2 ERIsI3iTt. ZF E5-2] 2Ha Aol A]
HelE gz oA [efsgt 807He] TatdALol|A] Hiol2A 74dS AR At chi 2 o] o
SN FAFSo] Hio]2] Ao ZHdE]o] Q1210 LeV-HKBE} LeNSRV12] 422 7-d &of] x}o] 7}
C}. LeV-HKB7} LeNSRV1 KT} =2 £ 21704 -2 LERH Zio|th. makA] mycovirus®] 422]
712ko] Blo]g A Fof wlet o2 A0 &2 Holrk thg o2 Yrparal fef TeldANEe] 4
5 RAFeto] Blo|2] A ZH Tt A o] AFHA| S RAFSHRITE Blo| 2] A 7Tt AL X
&% Alo]of| EAZ 0 2 Fol st AFHTAZ} QIRAAT, A H Hiol#Al] £/ EOIELE X
HET 7t Aashe A FRISHITE B 7= mycovirus®] 2] 74 7121 o] 3lish= d 7]
ofa}al, upolg| Aof| ZHAE]A] ok THEFALS o] 85t Fulolg|A FF 7S SXIeh= d] 7]
ofg 4 QlS Zlo & 7|hech

30
2 32 r

o

=

o
ol I u

==

O:

oz

REFERENCES

1. Schisler LC, Sinden JW, Sigel EM. Ethiology, symptomatology, and epidemiology of a virus
disease of cultivated mushrooms. Phytopathology 1967;57:519-26.

2. Hollings M. Viruses associated with a die-back disease of cultivated mushroom. Nature
1962;196:962-5.

3. Magae Y, Sunagawa M. Characterization of a mycovirus associated with the brown
discoloration of the edible mushroom, Flammulina velutipes. Virol J 2010;7:342.

4. Ridley SP, Sommer SS, Wickner RB. Superkiller mutations in Saccharomyces cerevisiae
suppress exclusion of M2 double-stranded RNA by L-A-HN and confer cold sensitivity in the
presence of M and L-A-HN. Mol Cell Biol 1984;4:761-77.

5. Wang L, He H, Wang SC, Chen XG, Qiu DW, Kondo H, Guo LH. Evidence for a novel
negative-stranded RNA mycovirus isolated from the plant pathogenic fungus Fusarium
graminearum. Virology 2018;518:232-40.

6. Ghabrial SA, Caston JR, Jiang DH, Nibert ML, Suzuki N. 50-plus years of fungal viruses.
Virology 2015;479:356-68.

7. Ro HS, Lee NJ, Lee CW, Lee HS. Isolation of a novel mycovirus OMIV in Pleurotus ostreatus
and its detection using a triple antibody sandwich-ELISA. Virol Methods J 2006;138:24-9.

8. Kwon YC, Jeong DW, Gin SI, Ro HS, Lee HS. Curing viruses in Pleurotus ostreatus by
growth on a limited nutrient medium containing cAMP and rifamycin. J Virol Methods
2012;185:156-9.

9. Kim JM, Song HY, Choi HJ, Yun SH, So KK, Ko HK, Kim DH. Changes in the mycovirus
(LeV) titer and viral effect on the vegetative growth of the edible mushroom Lentinula edodes.
Virus Res 2015;197:8-12.

10. Song HY, Choi HJ, Jeong H, Choi D, Kim DH, Kim JM. Viral effects of a dSRNA mycovirus
(PoV-ASI2792) on the vegetative growth of the edible mushroom Pleurotus ostreatus.
Mycobiology 2016;44:283-90.

The Korean Journal of Mycology 2022 Vol.50

273



Kim et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sun Y, Guo M, Wang J, Bian Y, Xu Z. Curing two predominant viruses occurring in
Lentinula edodes by chemotherapy and mycelial fragmentation methods. J Virol Methods
2022;300:114370.

Liu J, Wang ZR, Li C, Bian YB, Tiao Y. Evaluating genetic diversity and constructing core
collections of Chinese Lentinula edodes cultivars using ISSR and SRAP markers. J Basic
Microbiol 2015;55:749-60.

Wang JJ, Guo MP, Sun YJ, Bian YB, Zhou Y, Xu ZY. Genetic variation and phylogenetic
analyses reveal transmission clues of Lentinula edodes partitivirus 1 (LePV1) from the
Chinese L. edodes core collection. Virus Res 2018;255:127-32.

Ko HK, Choi SK, Kim SC, Kim JH, Lee WH, Roh JH, Lee BS, Kim IY, Kim WS. Cultural
techniques of Lentinula edodes. Report of Forest Mushroom Research Center, Korea, 2012.
Magae Y. Characterization of a novel mycovirus in the cultivated mushroom, Lentinula edodes.
Virol J 2012;9:60.

Kim J, Yun S, Ko H, Kim D. Occurrence of dsSRNA mycovirus (LeV-FMRI0339) in the edible
mushroom Lentinula edodes and meiotic stability of LeV-FMRI0339 among monokaryotic
progeny. Plant Pathol J 2013;29:460-4.

Kim EJ, Park MJ, Jang Y'S, Ryoo R, Ka KH. Detection of RNA mycoviruses in wild strains of
Lentinula edodes in Korea. Kor J Mycol 2021;49:285-94.

Guo M, Bian Y, Wang J, Wang G, Ma X, Xu Z. Biological and molecular characteristics of a
novel partitivirus infecting the edible fungus Lentinula edodes. Plant Dis 2017;101:726-33.
Lin YH, Fujita M, Chiba S, Hyodo K, Andika IB, Suzuki N, Kondo H. Two novel fungal
negative-strand RNA viruses related to mymonaviruses and phenuiviruses in the shiitake
mushroom (Lentinula edodes). Virology 2019;533:125-36.

Harmsen MC, van Griensven LJLD, Wessels JGH. Molecular analysis of Agaricus bisporus
double stranded RNA. J Gen Virol 1989;79:1613-6.

Ghabrial SA. Origin, adaptation and evolutionary pathways of fungal viruses. Virus Genes
1998;16:119-31.

Ka KH, Ryoo R, Tang Y, Jeong Y, Kang JJ, Heo G, Jeon SM. Characteristics of fruiting bodies
formed upon monohybrid cross of Lentinula edodes strains. Kor ] Mycol 2019;47:173-9.

Park MJ, Ryoo R, Jang Y, Ka KH. Correlation of A mating type with mycelial growth rate in
basidiospore-derived monokaryons of Lentinula edodes. Kor J Mycol 2021;49:487-95.

Yumi MG. Molecular characterization of a novel mycovirus in the cultivated mushroom,
Lentinula edodes. Virol J 2012;9:60.

Won HK, Park SJ, Kim DK, Shin MJ, Kim N, Lee SH, Kwon YC, Ko HK, Ro HS, Lee HS.
Isolation and characterization of a mycovirus in Lentinula edodes. J Microbiol 2013;51:118-
22.

Guo M, Shen G, Wang J, Liu M, Bian Y, Xu Z. Mycoviral diversity and characteristics of a
negative-stranded RNA virus LeNSRV1 in the edible mushroom Lentinula edodes. Virology
2021;555:89-10.

The Korean Journal of Mycology 2022 Vol.50

274





