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Abstract: [Background] Lentinula edodes partitivirus 1 (LePV1) is a major mycovirus identified in L.
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edodes germplasm. Previous to this study, LePV1 isolates from the Chinese genetically-diverse L. edodes
core collection were grouped into two distinct clades (subtype | and subtype IlI), with the majority in
subtype I; The same LePV1 molecular isolate was found in L. edodes strains that were genetic-diverse and
geographically far away. [Objective] To identify the effect of virus-transmission via basidiospore on the
population of Lentinula edodes partitivirus 1. [Methods] We compared the virus-carrying rate of
basidiospores between subtype | and subtype 1I, and analyzed the effect of hybridization (Mon-Mon and
Di-Mon) on the population of LePV1. [Results] The virus-carrying rates of basidiospores was 70% in
ZP51 and 100% in YS94 in subtype I, while it was 45% in ZP28 and 55% in YS5 in subtype II.
Virus-transmission efficiency of basidiospore from strains in subtype | was higher than that of
basidiospores from strains in subtype Il. If one of the parental basidiospores carries LePV1, the obtained
hybrid will carry LePV1 either in Mon-Mon crossing test or Di-Mon crossing test. [Conclusion] The
different virus-transmission efficiency of basidiospore from strains in different subtypes, and plasmogamy
duringhy bridization maybe play an important role in the formation of the population of LePV1. In
addition, LePV1 was not spread from spores that carried virus to its incompatible monokaryons or
dikaryons in Mon-Mon crossing test or Di-Mon crossing test. Additionally, the obtained hybrids could
transmit LePV1 to the paring heterokaryons in the successful Di-Mon crossing test. This research
presented here firstly provide experimental evidence and clues for us understanding the transmission
characteristics and population formation of LePV1.

Keywords: Lentinula edodes, Lentinula edodes partitivirus 1, Virus transmission, Mon-Mon crossing,
Di-Mon crossing, Virus detection
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% (20 pL): cDNA (500 ng/uL) 1 uL, 2xTaq
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FRIL, FEE R e — @ B B MG — B0 B 1) 35 1%
h, 2K RS AR, BUF S e R s T
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PTG A& 1B, C. D, E 1 F), %&F—Fhkb
PHACHL 3 B,

2 HR55M
21 &% LePVIAR S FEBEEHKEZIBRT
N EMRSETER

4 AN BER T AR RS r SIBEAL PR E T 20 4>
HAZIHHL T4y B T T B RT-PCR K, A

FELEIREN], AT o1 AN | AYAR S Btk ZP51 1
P BE RN 70%, BFAE AR Y S94 HHA T H oK
7 100%; AbForF R 11 ARG ik ZP28 $H 1
TAFEERN 45%, WFPARIPR YS5 R 2R
9 55% (K 1), ZWIFEA R, LePVLAT BRI bR
AL DLE o A A A T T AL . ULk,
MRS 1 A B 4 R A R R
WA AR
22 BEBARZ LePV1HEREME

AR F R I i s A I 25 2R, TEH 4 AN
BEE R R ARIY 8 AN B AR 3 AN R K
K R R UEAT P B EC X, JL 14 ASEN A
(% 2), R BRI, HPdhH 6N A A
BNIRAFAAE T (3 2) o KX 6 2428 T I MR T
Z/0 3 W 22R0 51 1, H 175 RT-PCR £
Wy, ARV, X 6 DI F Rtk REY 1Y
H EARSRAT (8] 2)o HEAh, LIRSS M) B %
TR A, Pk YS94-20xYS5-17, ZP28-13x

1 BURXPATEERSENEFRLETER

Figure 1 Schematic diagram of sample collection for Lentinus edodes virus detection in Di—Mon crossing test
TE: A BUONUZRESACHAL IR B: BRI 228 12 h JE e 2 KX R Z RSMIIREE; C. D, E
HF: BN SC A R 2245 1. 3. 5 F1 7 d J5 43 FIHE U B 22 VR SMITEURE:

Note: A: The hyphae are just contact each other at the junction; B: The samples collected from the outest part of the parental colonies at
12 hours after contaction; C, D, E and F: The samples collected from the outest part of the colony of the parental heterokaryon at 1, 3, 5

and 7 days after contaction.

x1 B LPVI AR TFREERBELIBAT I BENRFIHEFTHER

Table 1 The virus-carrying rates of basidiospores isolated from different subgroups

PRSI RS S £ iig e BT 22 B AR

Strain category Strain No. Number of carriers Number of monokaryons Incidence rate (%)
A | ZP51 14 20 70.0

Group | YS94 20 20 100.0

NZiN ZP28 9 20 45.0

Group Il YS5 11 20 55.0
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Table 2 The mating results of different crossing
combinations in the Mon-Mon crossing test

Strain No.? ZP51-13" YS5-16" YS5-17°
ZP51-4 * = +
ZP51-10 * - +
YS94-4 - + +
YS94-20 + - -
ZP28-13 - = =
ZP28-15 - * *
YS5-4 - * *
YS5-9 + @ &

e *: REXNHE; +: ZZNEH G — 3R
IR ALE. AR O NIRRT

Note: *: Not do; +: The paring is compatible and could obtain a
hybrid; —: The paring is incompatible and could not obtain a
hybrid. ® LePV1 infected strain; °: Uninfected strain.

bp M 1 2 3 4 5 6

LePV1

B-actin

B2 BEENREBERXFHE RT-PCRENER
Figure 2 The result of virus detection of 6 Mon-Mon
hybrids by RT-PCR

7: M: DL2000 DNA Marker; 1-6: 6 BiEZR 35 TH k.
Note: M: DL2000 DNA Marker; 1-6: 6 Mon-Mon hybrids.

ZP51-13, YS94-4xZP51-13, ZP28-15xZP51-13 iX
ANHA, TERCATR 22450 1. 2. 3 d B 5IEAR
RE R ARIMUBURERG I LePVL A% 00, 453
B, PrAFES R EREERINE] LePVL (B R AKiR
Y, DL EZSRBEE], LePVL A] LU i BB A8 7
KT, ABABETE 2258 B ) AR 2 ]
e H%
23 BHWHELI LePV1 BRI E IR

FRPE IR A PR s A 25 R, B 4 A

BER 4 DRI 6 A B B AR TN B A5 4 T PR
YS11. ZP49 MATHIUACHCXS, 3 12 AECXT2H
B (GR 3)o TEAT B FRAL I 22 5 Al B DU TR 22 4% il
12 h J5, Wi B S 22 H ) i A M TR 22 330475
G, AR, 12 AN A A 3 AT
B KRG AL T, Al ZP51-4xYS1L |
ZP51-10xYS11 1 YS94-20xYS11 it %F 2H 75 (3 3);
HE— 20X AR 1 34 58 F R bR E AT 2 A 3IRIA
225 1 B 5 R 2 AT RT-PCR ki,
ZEREBW, X 3 DAL FREM TRy 1
H A5 & (8] 3). BeAb, R 2% 58 k15
FAZTH 3 DECXSHA, LA ERREZRAEA L
) 3 NS EE X H G Pk YS94-4xYS11,
ZP28-15xYS11 fil YS5-9xYS11 iX 3 P4, X
6 ANZRA X 4L A fE BN B 22 35 05, 1. 3. 5
T dBF, S BIFEASH 30U B RS M EURE , AGN
LePV1 i agfldl, S5HREM, XA M3k
AL T 3R A, BIFEHAS 7 d AFE
an A E) LePV1; T BA XU AE R BEARAG 2258
) 3 ASECXTZH G b, A A i v 2 R A I 3
LePV1 (K 4). DL EZERUEH, LePV1 AT L@
W AE I AT G4 . AR R BE 2 58 1
XURZ TR 22 A TT R 3 Ao T 22 H2 Mk 9 B3 A% 45 S A WL
(AINEAY N

3 BERWNEARBMEGRRAREGR
Table 3  The mating results of different crossing
combinations in the Di-Mon crossing test

Strain No.? YS11° zZP49’
ZP51-4 + =
ZP51-10 + =
YS94-4 - -
YS94-20 + =
ZP28-15 - -

e+ BRI HA, — BRI HE . *:
W ° AR
Note: +: The paring is compatible and could obtain a hybrid; —:

The paring is incompatible and could not obtain a hybrid. *
LePV1 infected strain; ®: Uninfected strain.
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Figure 3 The result of virus detection of 3 Di-Mon hybrids by RT-PCR
7E: M: DL2000 DNA Marker; 1-3: 3 MEARIZLAS T Hitk.

Note: M: DL2000 DNA Marker; 1-3: 3 strains of Di-Mon hybrids.

M 12345678 9101112131415161718 192021222324252627282930313233343536

bp
2000

1000

M 123456 78 9101112 131415161718 1920 2122 232425262728 2930 313233343536

B4 &I O6NENEAREMESHS RT-PCRENER
Figure 4 The RT-PCR results of virus detection among the samples

LePV1

{#: M: DL2000 DNA Marker; 1-5: ZP51-10xYS11 Fixf4i{; 7-11: ZP51-4xYS11 iixf 2l A& 13-17: YS94-20xYS11 Fiikf 4l & ;
19-23: YS5-9xYS11 FLXT4H A5 25-29: ZP28-15xYS11 BLxi#H G ; 31-35: ZP28-15xYS11 FLXH & FrA BRI & WA AR
WH 05, 1, 3, 5F7dIFEGRHIREERIEDL; 6. 12, 18, 24, 30 F1 36 ATH /KX FH.

Note: M: DL2000 DNA Marker; 1-5: ZP51-10xYS11; 7-11: ZP51-4xYS11; 13-17: YS94-20xYS11; 19-23: YS5-9xYS11; 25-29:
ZP28-15xYS11; 31-35: ZP28-15xYS11; In the order of 0.5, 1, 3, 5 and 7 d, respectively (from left to right); 6, 12, 18, 24, 30 and 36:

Negative control.

3 WESR

ENEIRERG T R R s & N
38, XAIEE 4 “La France Disease”™)i )5t dsSRNA J&
AT TR FE I RO KT 65%-75%%, T
“F-7# (Pleurotus  ostreatus) Fl 41tk H 3k %% (Agrocybe
cylindracea) [ #H 761 -5 25 K I SR AR P27 A
JEE LeV-HKB 4 B R FHAF 5 18 H 90% LA I #5747
A1 LeV-HKBZPH, RBEGEr, AJal 5y T IEREHOH?
TF I PRAH AR AR 45 SR 32 W], 45%—1009611H

il F#E A LePVL, 1 HLAL T3> F R |
PRPLAETF5 A B A I 3 1 2 3 A 1, %45 21
5 7N AT AL BERCR T RERZ IR LePVL FhEMY 25
¥, (RIS gk, Al XAl LePV1
FEAIZER AT LAGR B AL 5 AR A - A AR R
IR BEATAE T3 AT o

LA TAC B IR A A sC TR R A 2 — 4
WA LePV1, IRIGHZAC T 8E% A 100%. FLXL
FeAc B RARIY], LA AEQ A I B B 28 -+
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ATLAR IS LePVL, il HBT A A4 28 F7E 5 2R AR WL
AR TR 228 fph— BB 18 )5, T AR 9 i 2o ot
TEAEAL L AR ZIR TR 22 . Padiil , ZF 57
(Heterobasidion annosum)As 3% 1 B #k 8] $22 il 5 7]
AT W 22 A, U A 5 S 4
RNA J5 % 3 (heterobasidion RNA virus 3, HetRV3)
TEA S RN 22 LA P AR SR I T ) — 3L
SRR AR AR RN B BAZ AR R B RE , XA S5 A
(1) 2 ATBCNT BRAR T 22 22 [R5 B A Qe M A TR, &
I LePV1 ARETEA LI BAZ AR Z ] A 7L 45
PR R A5 AR W], TR S A SR RN A2 58 T XoF
T BE LA I 22 AN BB B 1L 245 5 2 XS (L
KWtz FiRFREE R LePV1 fEET2F £
2 5 P L RT3 o 2 S A T A AR RS AC
W, SRAR TR 22 3 B R SR AR B A Y A A
1A 7 BE W OBURZ A TR bR AR B AL R 25 55 T o
BRI L, TG B T i — 2RI AT 437 o
DL s aE Rxt T/t LePVL /LB ML )z LePV1
FEAIE LR AL 722, RNt 5 7 X 18
o BRI IR AR A

Tl FEEARZ , BT DL B A5 AT L
M, A AR B R A AR B XU B T
YERSEA T8, M S R E R 7 — Rk
PR TR 22 H2 Ml 5, 38 2o 2= 58 v B T il 6 SO OB Y
WHE AL A 22 5 ILAL , XA 0Tk 1 2 498
TR 22 WA 58 5 I — AT E AN S U T
22 35, (R 3 2 A2 19 7 OB OB R 7Y B 3 DU
W22, 91 FOFTE s 8 5 DU T 22 fig R FH M o
G 0 SRR B L 4G R AR DU I 22, T {45
LePV1 75 i A [Flst % 15 5 AR h & B8Ok,
1M HANF] LePV1 43tk R AL AL RE R0 AT g
AR, F2CT HAEIR LePVL FRES5H) .
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