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Abstract: Based on resequencing five strains of Lentinula edodes and mapping the whole genome
sequence of monokaryon strain L808-1, the insertion/deletion (InDel) markers on 10
chromosomes of L. edodes genome were analyzed. Loci with more than 15 InDel bases were
selected, and 449 pairs of InDel primers were synthesized. PCR and electrophoresis results
revealed that 237 pairs among them showed clear bands, and 107 pairs (PIC> 3) were screened
out as core InDel markers, which were later applied to analyze the genetic diversity of 44 L.
edodes strains. Cluster analysis grouped the cultivars and wild strains into individual branches
respectively, indicating the obvious population stratification among them. Population structure
analysis categorized the germplasm resources of L. edodes into four subgroups. Principal
component analysis showed that the position and distance between strains were consistent with
the results of cluster analysis and population structure analysis. The InDel markers developed
and applied in this paper provide a basis for the construction of L. edodes core germplasm and
effective breeding of germplasms.

Key words: Lentinula edodes, re-sequencing, InDel markers, genetic diversity, population
structure

¥4 Lentinula edodes (Berk.) Pegler, T AIPubssdvE i (skHHS%E 20200, #EHEE

$H-FB& 1] Basidiomycota, B %#:4M Agaricomycetes,
EEL5 H Agaricales, R %i#} Omphalotaceae
(FE5% 2015). FHFLAMNIRELRSE, HE
HIREEFRME, & B KEFWIAMG
JRG& (FEXIE 2014). BEbFS5HKEE
M, 2RI AT A N IR e A
R— A EE, Bee it AR 45 1)
e GREASE 2019); AL, & a2 HE7E
R R By, B R ) e B v T

HEh2 2019 FFEEHESITRAES R, &
TR E P E R K P, S7E 1 115.94
i, 2018 SEHEK: 6.97% (FRE A B
£ 2020). BEE PV ROABIE K, X5
PR IE A ZFEESE T R E R N
Itk 5 Mg S R, BKarisid
W EM SR EMMES S, EE BRI E
P I G R CON E L, 1 T AR E T
RS T E Pl
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F DR 22 5 ] 5 BOA [R) A 45 TR AR R B AR
7], T HRidH AR DA A JE 2H DNA S6467 /7
B 2 0] R 22 S N el R R o PRI e e A
TR EMROCEEI R . BTIIE 4 5 AR
ORI FE F Z A T BEMLARIC U1 AFLP. RAPD,
ISSR. SRAP F1 SCAR ( E-FillAI £ £UH 2005,
2006; HYL5E 2006; Fuetal. 2010; Liuetal.
2012b), XFAS [ HI X 1 B 4 i il dE AT B8 A%
WAL, (HIXEEFRICAFE E R AL R K
AR AR SL R S . R A R A
KT BATS R ER AR, oA I E
PEFRICIRAER] . BEESE (2017) FIA 24 Xt
SSR G WXt 3B 51 iy 32 %A 2 1A Ak gk AT 15
fEZFEVE i, TEARRLRECH 0.69 B
HRER D 9 4 AR, R E s s

InDel (insertion/deletion) 43 FFricd &3k
TEnEENFEARRINA, HZ2EMERTEH
H bt SNP it B, % B2z 55 T~ SSR Awic(Liu
et al. 2012a). AHXFF SNP #5ic, InDel Fxic
AT HERR B AL Y TE SR AR BE A A 4 e
M A SRS < & (Santos et al. 2015), InDel
ARt T SR TR R R, R R AR
(Varshney et al. 2009), & T & 45
R T 7 Fhrie &K (Gaoetal. 2012).
HAl, &% InDel Fric (gL 2 FEET 75
/I, Xiang et al. (2016) X3% [E 43 A T4 W
ik =Ry EAEE. HEt 4 AN HLIX P
88 IR I A Ay i P o BE IR AT BEAA 45 A AN T A%
ZREME 2T Li et al. (2017) 18 ] 249 %t InDel
PRic5 48 X SSR Fric it 3k E 4 89 Mk ks
R MR BEAT 8L 2 FEME b . A 8 A% 22 A
WAL, NENEEGE M RIPRE R R, Rk
“FFh A BRER” Bk, fiS
i i B PR E T AR . A SC DA
00 7 58 PR 5 2 L808-1 T ok )4 ik PRI 4H

2268 EMFIR

YIS N, 1Y 44 PRI PR EN 745 R
TR InDel ARiC , Xof 38 3 B A B 1 PRt
1T 7 IBAL AR T BRI S o i, TR
T 44 RE T WK R RAE 22 72, N A
MR AILEFR MRS, Iiufedtnr T hsid i
3 & A i R

1 R g %
1.1 ikt
1.1.1 Bk ARk R A REENE
TR R, HLEFE: 15 DMEEER. 26 LT
FREE RN 3 NI LR, HEXEHE
TRERARB FE O, &R RIE LR 1.
1.1.2 P22 AR B iE Al fE i p R R i
PR EH A AR R R (PDA, &3
40 i, 25 CHEER B EET 7R 10d, W
FETH 224K T-50 C IR 25
1.2 DNA &% %0 InDel 5|7 %
1.2.1 FE[FZH DNA $2HL: RA M R CTAB £
(Murray et al. 1980) $ZHX 44 P2 15 AR A
22 AR [ BRI 2H DNA FERa B K1 ZH DNA Ji &,
c(DNA)=1 600-3 000ng/uL , OD2go/OD;s0=
1.81-1.98. ¥ DNA JEiEMiFE N c(DNA)=20-
30ng/uL, VRAJE 3 HIMAN-20° CUKFE & H
1.2.2 InDel FRic 51 HF & : X 5 DN XUZ AR A 1
FFk (L241-4. 1212, L135. 4705, % 134)
DNA | 400bp 3L, {5 F llumina Hiseq2500
V6 AT W 150bp Sl A, I A
J& B GG 0 fo SCHRAE linux R HH A bwa
(version 0.7.10) A (Li & Durbin 2009) ]
bwa men 74 LX) B S35 HE K 4H )7 %1 808-1.
(GenBank accession No. JABFYJ000000000)
fasta I, 32I& BEARELXT ) bam 344, bam
S L EL . {7 R H GATK-Haplotype
Caller (version 4.0.3.0) #ff (McKenna et al.
2010) 1T SNP calling, -4 BT & B A& 17 SNP.



AR 22 September 2021, 40(9): 2266-2281  Mycosystema ISSN1672-6472 CN11-5180/Q
*1 BENERTIER
Table 1 List of strain information
FFs bk AR R REMIR AR
No.  Strains Strain type Agronomic traits Origin
1 CX20 R Ak IR MRS EE EXERE LRGP
Cultivated strain MLFT and SVGR National Edible Fungi Engineering
Technology Research Center
2 HIN BIEEME CFAEYIL, IR AR L
Xiangjiu [ = Guangdong Institute of Microbiology
Cultivated strain (domestication
of wild strain), national
authorized variety
3 L7402 3 A F B -EL B 245 FH B P
Cultivated strain Songyang Institute of Edible and
Medicinal Fungi
4 FRIUF 8404 RE AR, [ PRI KEBEER B EEERESARARITMTEAA
Senyuan 8404 Cultivated strain, national MLFT and LVGR Hubei Yichang Senyuan
authorized variety Edible Fungi Co. Ltd.
5 55 RE R, A PRI R Rk oK
Huaxiang 5 Cultivated strain, national MLFT and SVGR Huazhong Agricultural University
authorized variety
6 73242 B B A 5% LR BORBIE FE el
Cultivated strain National Edible Fungi Engineering
Technology Research Center
7 I HeHrwE R CE DI TR B AT T
Guangxiang Cultivated strain Guangdong Institute of Microbiology
(domestication of wild strain)
8 4688 B AR KE)NEFE LM E T T
Wild strain Collected from Mianning County, Xichang City,
Liangshan Prefecture, Sichuan Province
9 L9319 REE R, A WL A8 T 7K 717 0K Ll 2 ML ATF 58 0T R A R 7
Cultivated strain, national Zhejiang Lishui Dashan Mushroom Industry
authorized variety Research and Development Co. Ltd.
10 WE15 R, TR =W BT
Minfeng 1 Cultivated strain, national Fujian Sanming Institute of Fungi
authorized variety
11 HE1S RFE R, H WAL 5 ERIEEHEA R ITEA
Senyuan 1 Cultivated strain, national Hubei Yichang Senyuan Edible Fungi Co. Ltd.
authorized variety
12 HF185 Ik PR KEREE EXERE LESART RO

Shenxiang 18

Cultivated strain

MLFT and LVGR

National Edible Fungi Engineering
Technology Research Center

e
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13 &

Xiangru

14  HEHFI155

Shenxiang 15

15 CV105

16 L241

17 FI 26
Xiangza 26

18 L9608

19 73244

20 HF 165

Shenxiang 16

21 & 8T

Huaxiang 8
22 N7
23 RBL1
24 L135
25  PEFR2
Huxiang F2

AR T PR

Cultivated strain

I R

Cultivated strain

A T PR

Cultivated strain

A T PR

Cultivated strain

AR, [ A
Cultivated strain, national
authorized variety
RS T Pk

Cultivated strain

BRI IR

Cultivated strain

BRI R

Cultivated strain

RS ER, [ A
Cultivated strain, national
authorized variety

R PR

Cultivated strain

AR, [ A
Cultivated strain, national
authorized variety

R P

Cultivated strain

R R

Cultivated strain

HRR IR T W B R
MLFT and SVGR

AR R TR I TR PR
MLFT and SVGR

AR . T I TR
MLFT and LVGR

N e
i T W B PR

HFT and SVGR

AR T I TR R
MLFT and LVGR

AR K B
MLFT and LVGR

AR KB R
MLFT and LVGR

e i, PR A

HFT

R KR PR
LFT and LVGR
AR R B I TR PR
MLFT and SVGR

EE
[ 5 T LR BORBIE 7 ol
National Edible Fungi Engineering
Technology Research Center
[ 5 T LR BOR B FE ool
National Edible Fungi Engineering
Technology Research Center
[ 5% T LR BOR B 7 ol
National Edible Fungi Engineering
Technology Research Center
T IR o B & H A AHOR B T
Edible Fungi Science and Technology Research
Center of Qingyuan County, Zhejiang Province
I ARA AT ST

Guangdong Institute of Microbiology

T T P ik L B A R et

Edible Fungi Research Center, Xixia County,
Henan Province

I 5% FH 1A LR BRI 7 O

National Edible Fungi Engineering
Technology Research Center

I 5% FH 1A LR BB 7

National Edible Fungi Engineering
Technology Research Center

Hedr gl K2

Huazhong Agricultural University

[ 5% T LR BORBIE 7 ol
National Edible Fungi Engineering
Technology Research Center

[ 5% T LR BOR B 7 ol
National Edible Fungi Engineering
Technology Research Center
HREEE =W H BT

Fujian Sanming Institute of Fungi
1 2 B F R LR BRI AL 0
National Edible Fungi Engineering

Technology Research Center

S~

d
i
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26

27

28

29

30

31

32

33

34

35

36

37

38

L241-4

L26

HX 85

Junxing 8

Cv501

i

Suxiang

L952

73239

73243

HK3161

L212

L868

TW1151

L9015

ARBE IR, [ R
Cultivated strain, national
authorized variety
RS TR K

Cultivated strain

RE AR, [
Cultivated strain, national

authorized variety

A BRR

Cultivated strain

A FRR

Cultivated strain

FerE bk, A
Cultivated strain, national

authorized variety
e Bk

Cultivated strain

A R

Cultivated strain

R R

Cultivated strain

R R

Cultivated strain

R R

Cultivated strain

R R

Cultivated strain

FEE R, B S
Cultivated strain, national

authorized variety

PRI K
MLFT and LVGR

P R R 1 TR
HFT and SVGR
i T R T

HFT and SVGR

PRI, K
MLFT and LVGR

PR

tk

tk

T PR

TR R IR U R R

HFT and SVGR

AR A
MLFT and SVGR

FRR R B e
MLFT and SVGR

o Ui A AR
HFT

G KR
MLFT and LVGR

7S

LS

Pk

=
F K & & LR BE R ol
National Edible Fungi Engineering
Technology Research Center
TR s =W R T
Fujian Sanming Institute of Fungi
WA AN K T8 B O R L,
LA MOl R 21 TE e
Edible Fungi Research and Development
Center of Lishui City, Zhejiang Province
P A E N X5 Nl e A
National Edible Fungi Engineering
Technology Research Center
P A E N x5 % Nl A
National Edible Fungi Engineering
Technology Research Center
sl K

Huazhong Agricultural University

5 i TR BRI FE ol
National Edible Fungi Engineering
Technology Research Center

K & F i LA AR B 7 0
National Edible Fungi Engineering
Technology Research Center

% & F i LA AR B 5 0
National Edible Fungi Engineering
Technology Research Center

K & F T LA AR 7 0
National Edible Fungi Engineering
Technology Research Center

K B F T LA AR F 0
National Edible Fungi Engineering
Technology Research Center

K B F o LA AR B F 0
National Edible Fungi Engineering
Technology Research Center

WL PR oC B HT R 2 BORBE Tt
Edible Fungi Science and Technology Research

Center of Qingyuan County, Zhejiang Province
e
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39 HIF 125 FEERbk, EE &S
Shenxiang 12  Cultivated strain, national

authorized variety

= = THE A THE
IR R AL fcd R 7S

HFT and SVGR

gk
oK H B LA BRI 7 ol
National Edible Fungi Engineering

Technology Research Center

40  J868 B e il T R I 5% FH 1A LA BB 7
Cultivated strain HFT National Edible Fungi Engineering
Technology Research Center
41 K105 RIREHK, EE R KRR TR Wb H B RIE A R ST A
Senyuan 10 Cultivated strain, national LVGR Hubei Yichang Senyuan Edible Fungi Co. Ltd.
authorized variety
42 134 H AR B PERiElE2)
Hua 134 Wild strain From Hubei Province
43 4705 B A K VY48 v L M P T %8 B
Wild strain Collected from Mianning County, Xichang City,
Liangshan Prefecture, Sichuan Province
44 931 S T il FEREE  ExXEHE IR RO

Cultivated strain

HFT and SVGR

National Edible Fungi Engineering

Technology Research Center

Note: HFT: High fruiting temperature; MLFT: Medium low fruiting temperature; LFT: Low fruiting temperature; LVGR: Long

vegetative growth rate; SVGR: Short vegetative growth rate.

InDel Z£ RV 5L 22— vef(variant call format)
WA (Danecek et al. 2011) H. vcf CAFR]
{#i | Mircosoft Office Excel 2010 T JF, ¥k
H InDel R %>15bp KN s . fHH 1GV
(integrative genomics viewer) (version 2.3.91)
B4 (Thorvaldsdéttir et al. 2012) X JE K Z4H
SR AR EET T bam SCHAT AL AR, R
Al REHb A PH IR 4 IR, 2% 4% 1 499 Mz
RIEATSIM . 514i@ IS Premier Primer
5.0 B AT InDel £z 55 32 % 200bp K JE N
T, BRI RAE A TECE
WD A PR A T
1.2.3 SIYVRE KBRS I RS R 449
XTI, CASEZ R R 5 NP (4705,
46 162, 4617. 4619, 9608) DNA At
1T PCRY™HY, ikt 26 iEmT, Z8EFER
5%, PCR Y IE{KZR: 2xEs Premix Tag™ 10pL,
InDel #R1CIERM Z140. &FI5I#) (10umol/L) %

2272 EER

1pL, #E4% DNA (20-30ng/pL) 2uL, #p ddH,0
% 20uL; PCR ¥ #8424 14: 94°C 5min; 94°C 30s,
55-60°C 45s, 72°C 30s, 35 ME¥L; 72°C 7min;
10°CHRAF- HU PCR F 3424 7uL 34T B IEHE
B HIK (2.5%BEfabEE R, & oov, HL
YK sh), FEER G RFMEIH TR
1.3 ¥iESHh

1.3.1 #HAERE ST Z S X InDel
PR o Rl 45 R TSk thr, o1&
BORFAIEN A, B FE/NTBIEN B, sk
WL N H, BETTIC A N, SHAT3ER A 43
i1t . JET InDel Fric % 7 B ik 1 52 (K] 43 24
gh, SR HH TASSEL 5.0 Bf (Ffiifgess 2019)
XTARAL 2B AT A, I8 UPGMA LT R
AT, BRI AT I AR B B A 4 Y 25 R,
A B A TE 1E B 3 J2 IR L e A b A0 A 2545
B, F|H Power Marker 3.2 (Liu & Muse 2005)
TR LRI H (genotype No.). 547 K4
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K (major allele frequency ) 3= K Z F£1E (gene
diversity) FMAEE (heterozygosity) £ &
15 B % & (polymorphism information content).
1.3.2 FRAREEHIAN A 70 #r: A3 H Structure
2.3.4 WA TR IAT RHA S M A, TR
AR RS EM PRI (1) X
WA H K FBUETLE Y 2-15, B SH0E
% (length of burnin period) +HIXE X E N
10 000 X, ZEFFREE (number of MCMC
Reps after burnin) 115X 15 B 4 10 000 X,
A KEERIZH 10 k. (2) KBS K E4
RPEZBIFELE T A Structure Harvester (Http:
//taylor0.biology.ucla.edu/structure Harvester/)

I IR A ZE (AKD B e A
P AL . (3) FJH Clusters (Jakobsson
& Rosenberg 2007) #F3E4T G AL AT .

{§ H distruct 1.1 (Rosenberg 2004) %A%t 45
T4 R VCFtools #HF Chttps://
vcftools.Github.io/index.Htm!) 15 AR 234k
F8% (Fst) (Danecek et al. 2011) . 1 TASSEL
5.0 A, FIH InDel Aric % 44 AN i i Rt
TR 00T, Freet =4 pcA 2 E.

2 R G0
2.1 HEEEFASEEMA InDel 737
TEA 4% L808-1 ALK ZHH 10 YL tafk

(chr) EHI InDel EE LA 142 315 1,
PR M OB B B I N /SR AT R
BN 34, Hd, nDel FHT 1bp &K
H 46 416 ™, ¥ 51N 2-5bp F1= A 65 873 1,
oy 6-9bp HEH 16 378 1>, FHIN
10-14bp FEH 8369 >, fiiik i InDel 41
>15bp WIS AH 5 281 M, Hrpsk
>15bp i 5 4 310 4™, #fi A215bp {7 5 FH 971
Ao RIEHE InDel i 5 /% 107 4> InDel 431
PRICTE Gtk b oA L 1.

2.2 InDel Z7SM 2R

PL 44 iy AR EEE IR R 44 DNA N
FERGIEAT PCR 738, I0IE 449 X 51 ¥HIH AL
PEo R KRI, 237 XEIBREY S
TR N —F ) B AR %17 . LASI4) Lefp_id23
5 Lefp_id27 fE&Br Fr s A4k 18 25 5o
B, AIyHEE 4 B (K 2. AT
izt B AR M FIAZ O FARIL, AT %5
5E 1 237 X% InDel 5143471 38, LAGI YRR
sy 48 Ry S 5 H R A TE TR PIC0.30 A
PrifE (FIFREE 2016), MMk 107 X0
InDel 73 FARic, 3 ATER G AL R 2H 1Y 10 A4
tafk . H opic ZBLIEHIN 0.30-0.38, 3
{H°5 0.34, KHAFHZEH ) InDel 3 FHric 514
FErtkng, fReEtEaE.
2.3 BESH

AR AR AL R AT DAR G h 3R 7R B Ak 2 [
(R AL 28 5K F, @it TASSEL 5.0 i+575 3
F AR PEAE AL R B, SR BN 44 RE
T AR AZALTE Ll 0.50-1.000 M EESRAMHr

(K 3) ATLUEH, SEFEIPEA 0.59 B,

ALK 3 RIS, 58 A FIZKHT B
BN ERR S BB C NI AR, ik
LR BE 0.64 KT LI, BHRE MRS N 5
ANRHE, A KB NN ERE, AL R
BURFE R P IRIR A, A2 W R ZON SR
aFfs B AN B2 BEAARAK B W IR WA C
TR N B A TR R
2.4 ERAZHEMSH

i3 Power Marker V3.25 115455 & 1
PRI R 2R A 2R, 3 B2 i op 5 A vk
HAFLE PR B R R Y, Ul BH B P AR I S
LECH RGO AL R AE 0.529-
0.728 2 [i], ~PIJEEAI RN 0.691, LA
ZHEVELE 0.393-0.498 2 8], “FHIME N 0.418.
PIC {E.7E 0.315-0.374 . [a], “F#4{H N 0.330,
F W InDel 7> Fhr i Z SRR (8 2).
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1 +MNEEEE InDel fLESH

=

BH; C:

T 15 &

a: POARKE & 107 NZ L InDel Frid B b: InDel 2T 1 1%
InDel Z£F 2-5 H%&E; d: InDel & T 6-9 IEE; e:

InDel 55T 10-14 1% &; f: InDel KT55

Fig. 1 Distribution of InDel sites on 10 chromosome. a: Chromosome length and 107 core InDel marker sites;

b: InDel equals the number of 1; c: InDel is equal to the number of 2-5; d: InDel is equal to the number of 6-9;

e: InDel is equal to the number of 10-14; f: InDel is greater than or equal to the number of 15.

2.5 BERHAELDH

183 STRUCTURE 344 FIH 107 X v i &
InDel ARic X} 44 AN s AR TRER S5 44 7
o HTARALIE R AK, 1E AK TS B P ol 2
7~ K=4 BB R i KME (AK=63.63) (] 4A),
B KA B kIE . Rl 44 DT RR
AN 4 AR (B 4B): WRET (94
PR 5 RKEE A2 MH—3 R (18 4
AR S5RISETE AL AH—FG R (10 4
R K RSEIEE ¢ B2 Bov—3%, B2 B
RIER R oA B AR R RS I, WA L

2274 EER

I EONE N EAEERYIML TR RV (7 A
ERE) HRISEIEH B1 —3, X5 UPGMA
RBRAER I

FIF VCFtools XA THH A 1k 4 NI (8]
IREA ML e R (R 3), 4 DNIEERIFEA ML
FaHAE 0.0002-0.0067 2 IH], “FHyisfLoribi
#04 0.0027. BEARMTEEIY/N T 0.05, K
4 ANTEAEZ [RIB A TAREE 74k, SRR R .
2.6 BEBEERD T

I TASSEL 5.0 BAFFIH 107 X i &
InDel AR1CXT 44 N 1 AR AT 22 B (B 5).
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A: Lefp_id23

bp M 123456 7 891011121314151617181920212223242526272829303132333435363738394041424344M

500

250

100

B: Lefp_id27

bp M1234567 8 91011121314151617181920212223242526272829303132333435363738394041424344 M

500

250

100

& 2 A InDel Z7SMFRICHNLE

R B R AR — 4 % b B 7 B RN B AH TR PR Y
AT X538 5 25, 43 AR 7 32 AL R T e IR
BaAr, 52 A2 miRSAr, 432 B1 A B2
KRR RIS, 3 ¢ A 3 HREF AR
PR — PR B B AR B PR DA T R 1) 3R 1% T ik
(FIL), Hor K5 8% IR B A g 7 2R 45
R—%. Group Al 5 Group A2 & BT,
Group B1 5 Group B2 [A)f; B W LR IGIE; 78
Group Al 1, ¥ F2 5 1212 #1 N7 5 HK3161
HPRIIA B E S —if, SEfkiE st
PR R —3
3 Wit
3.1 EFBTEEMA InDel RS AT
InDel 73 FAric A E I FL RPN
Ri e, BEAN R R TSR 1 4 T Al . T4
IR HM 7. BT TAERFFREAN InDel
Iy FARICEIT &AL 7] (Ajawatanawong
& Baldauf 2013). XIffi%F (2019) XfELTEEAL
B ALK 2H SNP/InDel 23047, 3775 7 18438 4~
SNP/InDel 437 £, Hrf InDel 2225147 55 1 334 4,
DL 2—10bp P46 A\ SR8 3 o i 4 2255 (2019)

1-44: WHEERE 1
Fig. 2 Detection results of 2 InDel polymorphism markers. 1-44: The strains are shown in Table 1.

XT 18 ANRUATEE 1 BRI AT BN I H XS 21
FOEETLE HO7 LR |, JLRIE) 53 840 4
InDel fi7 i, “FIJBREDNAMESRAT 924 A4 SV A8
o TRAHEE (20200 IR B E WA
28 7 4 g B R T U P EE N L v 2
SNP 37 5 1 241 583 /™, InDel £/ £ 623 670 >,
ASCAE AT 15 FE PR 2 AU 21 142 315 /) InDel
B RL, ~P35E MRS P 31 RS A R R e
YA AT 3, AN TR (FEED
FOBATEE 75 (R A SRELAHE T8 InDel 7
RHERZ, MEHMNEE T InDel ERK
%, KW InDel 7> FHRCAEVUAR I R A 1
7B PR, & A K InDel 73 FFr
TOXS 5 G 8t A% Z R AT I 7T . [RIBH3R B,
InDel 73 AR ICAE A & o R 25 BE N IE H
Al H—HERE PRI InDel 22 FFRid, A
T s ot o 45 0 MR A8 B M TR AL R S
3.2 EAEEEZHEMES

£ FH B PR o TR I AR 2 AR R
N AEEANERL. FEARRAFRIC A DNA
grFhrid, HRETHFRIC TR IEFERE AN T
W71, 552 B SE2OUL R 2= ARl & i
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Fig. 3 Cluster map of 44 Lentinula edodes strains. Groups A and B were the main cultivated strains in China,
and group C was the wild strains. Subgroup Al was mainly medium low fruiting temperature with short
vegetative growth rate strains, subgroup A2 was mainly high temperature strains, and population B1 and B2

were medium low fruiting temperature with long vegetative growth rate strains.
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Table 2 Genetic diversity analysis of Lentinula edodes

Populations  J& [K 1 % SRR EAEESIR R Z N KMAA PIC 1
Genotype No.  Allele No. Major allele Gene diversity ~ Heterozygosity =~ Polymorphism
frequency information content
A 3 2 0.7275 0.3934 0.525521208 0.3154
B 3 2 0.6692 0.4422 0.6148 0.3444
C 3 2 0.5292 0.4978 0.7687 0.3739
Means 3 2 0.6910 0.4184 0.5760 0.3300
& oy

Deltak=mean [|L"(K)|1/sd[L(K)]

Delta K

1.2

|
VW WMWMNOWNMWM—TA—TAN A ITHANNOUNDONNNNWOWLSTOO ITWNMOWVN OSSN
DDNCNHUDLDtDMbDC‘—iZLnLLD—'UDLANOMLLHHOHOMOO::,E##HOHHQ’Q’O‘_"MO
C OB ypyo@dS mm P X O N T S O MO NN WO NN T D
= ™ e L 30 — mMeg-U>mcd ot oxmmegndc—-med —>
Zws © ' ez =28 3 ON g © — o SO OB NN IIg N D
ER-d x 8 S w F>T © x = = T * 5 z x ©
= = c S Eu-, = =1 [= [= 3 = c =
* U T T T @ @ 3 g ] >
= < < = =
) wvy wvy wn g

mA2 Al 1 C+B2 1Bl
4 BEMREFFEALEHSN A AKX T KF50A0: B: K=4 B Q{0 Am. WH 1 FEN&EIRE
P, AT 2 ZOURE e PRI B bk, AEIIDR 2R T, ¢ A B2 By —3%, B2 BEAREIN T S A B A
WRIEREE; WHEIVE KB B1 —5
Fig. 4 Bayesian clustering (STRUCTURE, K=4) of Lentinula edodes using InDel data. A: AK between successive K
from 3-14; B: Q-value bar plot in K=4. Subgroup I was mainly high fruiting temperature strains. Subgroup II
was mainly short vegetative growth rate with medium low fruiting temperature strains. Subgroup III clustered

cluster map C and B2 into one group, and the genes of B2 contained wild strains. Subgroup IV was consistent
with cluster map B1.
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3 BHASiE% (Fst) BYGETT

Table 3 Statistics of population differentiation index

(Fst)
v I II I v
Subgroup
I
I 0.0009
il 0.0006 0.0002
v 0.0067 0.0042 0.0034

AR B A, SR EEES (2017) KA
ZER—F, Ui InDel 2 Fhric HERATES &
InDel 73 F-Fric UG M I AE & F w5,
Gong et al. (2014) FIH SRAP. TRAP. InDe
EFHOR, DL 146 PREBEAZAT 7 BRI,
PR T A s B S AR i AR YA o Im
etal. (2016) Fff 28 Xt InDel 5xic. 514 226
X SSR FRicGIM), MEE T H R & s AL 1E 8
Kk, 58 EEYKRE. Tk, e 8%

0.24

0.07 1

-0.28 |

1

5 BEEMD O

45 2016; ZEEM1%% 2018; Whankaew et al.
2020) LR FAALLICE RN ZER, &
1 L AR 2 AR 1C B B B Bl b v R
o iz 2 Fh s A brac et A R BT B IR 1)
WAL ZEPEEATSR A T, R X R R
JRIEATRIETT, A% oMol B R S A B
ROF PR R 5
3.3 BHEMEERS P

FIJFH STRUCTURE A4 %) 2 i AR PRI
CERIT R, M K=4 I, AK &K, HbE
44 By EEEF TR 4 DNERE: 4 SRS
TN R HTAE B AL R A2 BEK. B1
BEAR. B2 A1 C #f{A. Xiang et al. (2016) X
BE 88 ANEFA: A 4 b AR HEAT AL Z AR Ay
B, WAL LR ECN 0.252, FBH B = 8
ot . TEARMTC 4 NWEEF, FEAH 1T
$0H 0.0027, 7 BIZA 6 B 55 1 35
fEor4k, RIS MERE (R SR 200 RANT G, &
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@ Bl
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BR C AT 3 BRI AR R R AN — PR by B A TR PR 9P T R 10 AR 5 1

Fig. 5 Principal component analysis of the strains of Lentinula edodes using InDel data. A1 was mainly short
vegetative growth rate with medium low fruiting temperature strains, A2 was mainly high fruiting temperature
strains. B1 and B2 were medium low fruiting temperature with long vegetative growth rate strains, and C

contains 3 wild strains and one cultivated strain domesticated from the wild strain.

2278 EMER



R5IEX

22 September 2021, 40(9): 2266-2281

Mycosystema ISSN1672-6472 CN11-5180/Q

RIEFEL /N, AR T #r ik E . nr sk i
B A A s o P 5 A AR TR R AT 2 5E
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Fr o WAL T s 44 . STRUCTURE 43 #t
¥ 44 DNEIEEMRT N 4 DNIEEERE (AL,
A2, Bl. B2+C), R EZ K ARBILEME A&
BRI R C AT A B AR R PR L 2 IE 1) B2 2R3
BAE—#E; FIH TASSEL 5.0 B AFiEAT PCA 4y
T, ARE B R AE =4 R 1) A B A B AR ]
FEETIX 0N 5 28, %4 B 5 RE R
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