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W E.UARAE=HBEY 66 %A% T H B (Lepista nuda,L. nuda) A RIT %, 08 T
EITS FRIR A EHHBR S SMHEONP), EREAN . ZEEHBIFSTRIFHEL, HRH RN
FAEBEREARTHE6ANETHEN ITS #ol KEEAEE N 666~671 bp,ITS1 % 241~
244 bp,5. 8S 3 155 bp,ITS2 4 267~275 bp,G+C &-F 8 TALE B 3 41. 5% ~42. 4% i A A A
8 -F 3 RAEIER 4 0.003 058 A5 b, E Rk 7 A~ SNP AL b, £ R B2 5 3 A, HAEE
A8 4 A3 553 5 B A LA R 4 0. 672; 5 BRAK 09 AR % 38 4 Pi 4 0.002 91, 4% & 4% 3
B % A M3 3 Theta(per site from Eta) 24 0. 002 36, K A 484 % (neighbour joining,NJ) #)1Z 89 &
SR T X X HFFAK A NBRA B AL IE & D Bk 4 S AR F R, % Bt
=B R AR T A BRI S AKFRAC, & ZmiBEY,

KW LT HEITS; SNP; st L S
FESES:S646.179

LT HEE (Lepista nuda) X445 B MOEY . 4
A T BB e VL A R T T R VR 1L P AR X
W ARE, AR REEE, EIER B HEY . T
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BRamMERNME. ETHFBENSEENgEER B 5
R P2 eI 2 f 8 B AL & W) H T SE AR IO B
P08 400 ML B O BB R T AL LE R AR AR £ 3
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S 180 I Z Ry 90 %6 , X 3L ECH A APl 3 100 %607
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5 AL R IE I B 1 A R R R B9YE 77 . BoBEA DNA
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5. 8S rDNA F BB fd ITSL F1 ITS2 Wi H B, BT
i SRR X PN 22 D PR 52 78 , (75 nrDNA ITS 32 3]
FIBEPE IR 18 /0N , AR A X B B i b 38R, BB B 5T
BRI 4 5 2 8 F0 40 T R 4R 4L = & st % 5 B
BB RRZ S (SNP) 248 £ YR /K b i BB
HERIAESFTE R DNA P35 28547 . SNP 2 B
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1 ZERBRENTFEETEE

Fig.1 L. nuda collected from Zhaotong, Yunnan

1.2 RHEHk

1.2.1 DNA#RHC RH CTAB (E#REUE T HFE 5L
K43P 2H DNA® | ¥ DNA ¥ F TE i, KRR
50 ng/pL, F—20°CIRFFEH.

1.2.2 PCRYMEEMF HMH2XERBRERE Tag B
iR PCR Jz itk & (& tEAL YR B 9 GenStar HiFi Tag
DNA Polymerase,dNTPs . Mg>" . Jz i 2% i Fil ke & 7] &
B4y A6 FREIE O A PR A FRA /D , F1 A o A
214 ITSI(5'-TCCGTAGGTGAACCTGCGG -3") il ITS4
(5'-TCCTCCGCTTATTGATATGC-3") ¥ #% rDNA ITS K
BGIYH EEEM TEAFREGE . RNMAER 35 pl:
DNA # #g 1 pL, ITSI, ITS4 0.7 pL, 2 X HiFi Tagq
PCRStarMix 17. 5 pL,ddH, O 15. 1 pL, ITS F B e )z
MR R 94°CHAS M 2 min, 94°C A28 1 min,55°CiB
k 1 min,72°C#Ef# 1 min,34 MEHFJG,72°CHEMH 8 min,
115 20K PCR =Y £ 3r BEVEEERS R UK I S 4% f5 » B
TS E R IR B B AR A PR A 7 58 Bl P . ik
HiR 2 A R BOR XU T o

L2.3 I W TR 5 A BioEdit!™ #47F
52 % ; Al Contig" #H 47 5 BF 4 3F A TALIE , 7 NCBI
B R 4T BLAST #7840 T /K A€ iR B bR IS
#. F ClustalX™ 47 FF 51 L X, FIL ] MEGA 5. 05 4%
AR BB X8 £ B 8 , F DNAsp™ 8k
53 HTHfE SNP (LS ST B IR 2 5.

L2.4 REMBEZHEEST BEETIISMN
GenBank (4 £ 7 3K 15 /9 H [F BL A [F] )& 8 Collybia
cirrhata C& %5 DQ830804) . Clitocybe dealbata (& %5
JF907804) J¥ 31 , iz F Clustalx #4847 17 51 HE 1L, 4 B
Phylip #0304, 8 A Phylip™ S 4FHE R E KB
FH Segboot #2 P4k R Gut . il 3 A 25 53 # (boostrap) i
TEFERN, B2 3ZRFR 1000 K. J75) E#EEE
BIMRYE Kimura-2 2808t 1% BE B AU 1158, F Neighbor
FEFF (SRALAHEE O HH

2 BRESW
2.1 DNA 425, PCR 34 Kl J7 % e 45 3R

H1E 2 AT, R HUN R AR REBR 5 RNA,RNA 5B
Z . REIREF A5 T BB Fibk DNA 25 23 130 bp, DNA
FL YK 2T 1 T DA Y SIBE ok B2 B e » W T
PCR §%

3635 34 33 32 31 30 29 2827 26 2524 23 222120 M

MO BRREE B Uk 0 o T AR E. R IR
Note:M is standard of molecular weight in agarose gel dectrophore-
sis. The same below.
B2 #oHHERBEESA DNA &8k E

Fig. 2 Part of electrophoresis to detect DNA extraction

H1 /&l 3 AT, PCR 7 ¥ 4> F @ AR, K BETE 700 bp
Zihi. NP5, i3 F3)7E NCBI # Blast, Blast 452
hit H5E T B 75— Btk 9%, E value (HIEE{ED 7 0,

434241 4039 3837 36 3534 33 32 3130 292827262524 23 2 21 20M

—HiFAL

#—2 000 bp
w—1 000 bp
wi—750 bp
iwi— 500 bp

#:—250 bp

B 3 &R ITS =i ikE

Fig. 3 Part of ITS amplification products electrophoresis
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LANDEWEERT 2"\ i 1t I1TS ¢ 51 Lo X, Ff 51 —
BHE=99% , AR R F ;78 —EohE>95%,<<99 %, A A
[l J& 75— B <9520 , M AH R RE. ik Blast 455
BN PR S B T HFBE NP — Bk 9%, 446
TEA FEE B0 E TR B AR B R T BB .
2.2 ITS JBH) 47

FHFE 1 A 50, # {4 MEGA 5.0 43 B %f ITS,ITSI,
5.85.ITS2 AWM KE 4 FREMNSE.GFCHEE
HATGI . R L ATUEHB ITSKER 12 bp K
RIS E, 1TS F3H G+C S BZLTEEH 41. 5%~
42.4%,FH 5.88 G+ C & &AM X ITSL, ITS2 £ 5.
ITS1.5. 8S.ITS2 Hpgd T & BEHEE. MAGE 5.0 i
AR A REARTE Y A 81 B B AR AR B ZE 0~0. 009 7
Z ], SR B AEREES S 0. 003 0, BEAN &K 6l L
BEE RN,

xR1 ETEBITS FIKERBEAR

Table 1 The length and base composition of

L. nuda in ITS sequence

a2l KE

C/% G/% A% T/%
Sequence Length/bp

G+C/%

ITS 666~671 20.0~20.3 21.5~22.1 24.8~25.7 32.5~33.0 41.5~42.4
ITS1  241~244 18.8~19.3 20.3~21.0 24.5~25.2 34.9~36.0 39.1~40.3
5.8S 155 21.9 23.2 27.1 27.7 45.1

ITS2  267~275 19.8~20.2 21.3~22.9 23.5~25.3 33.6~34.0 41.1~43.1

2.3 ITS JF 5| B IR 2 5 M (SNP) 434

R HiFi Tag DNA Polymerase I3 EMEGEZ K
iE Tag DNA Polymerase ) 3~4 %, 45 B R 0] & 5|
107 BaEE/ TEFAEL, KRRRK T PCR 41 4510 7T R
P X, e 7 A SNP 7 5,3 N B RAR
R4 DR TEAE B

F2 ETHEEIISKFITRURERES K

Table 2 Variable sites and base substitution of
L. nuda in ITS sequence

531 RFOLE BRALE WAERALE BIAALE HRMER Wit

Conserved Variable Parsimony Singleton ~ Conversion Transversion

Sequence
sites sites  informative site sites base pairs  base pairs

ITS 661 7 4 3 2 5
ITS1 237 4 2 2 0 4
5. 88 155 0 0 0 0 0
I1TS2 264 3 2 1 2 1

Hi3% 2 /] LLE H, SNP i 5 ¥ 7 1TS1.ITS2 X B,
5. 8S AERSFIFF R R A B IR ING . SNP i g
W24 C/G Eife i i B 43 Bl 78 1TS1 X, ITS2 X,1 4>
A/C i v 5 78 1TS1 X,2 4~ G/ T Bi¥e i s 78 1TS1
X ,2 A~ G/ A 4o S5 AE 1TS2 X, ITS J§ 51 v & A i i
SEHM M R N 0.672, ZEHAMZIR Z SHHEEK
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Pi 5 0.002 91,8 SEFIRZ S 1EFEEL Theta(per site
from Eta)>h 0. 002 36, 1680 iZ B 19 DNA 5% ZRE1E
BB
2.4 RERBLZHMEIT

HH 4 FIAN B AS AR TE RGeS B IEAR T 43
AB PR IF 3 HXL R 39. 20635 A X532 AlLA2
IS AEST 3R R WAL N 33. 2% L E LKL Z 432
TRPRE R RS, A EEME 0.2%., ZRRMKULA
BB WA AN S ERN AR IFAAR,
TR PN 2% R AR =2 1] 3545 B B /0N R AL AR AS BBAR 47 Hb L

*I;(-M— 72

25
213443327
rmgbpwmw

T R R A BT AR o SCHF R, 1 000 IR bootstrap A3, 3 s AR
BFIRE N BIRR 5 .
Note: The digital mark at node is support rate,by 1 000 bootstrap
estimates , endpoint numerals is strain No.
4 BT ITSFIHMEN N RELZEH
Fig. 4 NJ phylogenetic tree constructed based on ITS sequence
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ETHEEENSHRNELAER, ENITETH
B ORI 9 B4R R A B 22 A e T ARSR R
BAMED YR IE FE AR, TR
LU 18, E N AME B ST 3 0, AR P R T
ST HE N B ISSR-PCR Ik & (25 pl), {235
1.5 U Tag DNA 4.2, 5 mmol/L Mg * 0. 2 mmol/L
dNTP,0. 15 pmol/L B|47.160 ng ##k DNA, &1 % i
IR 37, HAFREE R A — KA ISSR 43F#ric
FEFR R T HEN B G SR T IR,
LEE £33 RAPD #1 ITS FFA A th T2 T HE .
EFBE R A W82 S . H RAPD 4 5t
BT IOMHRETHEEMNMABEEZREE RN 0%~
21. 6%, 10 RRAGHE 7 2 Fl P9 8t % 22 Y L 16. 9306 ~
24.82%,10 ¥R N FBE Hy 20. 62% ~25. 54 % , TE RS Fr B
I T B A R ]t 1% 22 2k 23.49%0; 2 F ITSL
ITS2 KIRMF /8T T 6 MRS T HEE Fh it 5 22 Y
K 1.58% ~11. 47% , 8 T FEE FIAE RS 75 B A )t fE 22 57
K 3830 ~12.88%, BT HEMNAFE 7.11% ~
15.61% , B B BERP A EFE R 4. 79% ., HRERETR,
RAPD #1 ITS Ml 5 o] LA FH & - F st e bnic A &

ST T A B B N E YA BE B O 0. 003 0,
WL IR B AR LI D 0~0.009 7, BAEHE B iE. BT
SR B AR BRI AR Y I 81 SRR R
5 5 PRI IH 2 DX T B A SR AR A R HP O DG T b B AR 4P
(B, V) 7y ack BE 2R » 75 I AR 5 3 RRUBE IR ARG 0B . 8T
FERKRRSRAE 25T B A0 v & L RE . PO
YR T HEE RS E SR, AN R BB R 8% SR
HIRAMBESE, XX —2 824 HE M3 — 27 &
AL A RFRRIPEREEER XL,
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Analysis of Genetic Diversity of Wild Lepista nuda Population From Zhaotong, Yunnan
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A 60. 390 ;4L 3 My i AL I Fo K AL FE R B T A AT AR B I AP TRIR AL R 4 A RIR B AR AL 2
70 d AT K F A 64. 9300 F A AN R LK F F 5 R A 65.8% A= 53. 2%, FERRE
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MR, 2Pk 27 e 5 I PRI B, FLR 7 o, PRI, B
A 1k O XIRR R Z DG £ TR T U I
EARG RGN RN S AR L TN S SR C N RS 37
ZRIE . WEEE EBEOAAEH W BRI TR
VOISR 2 000 m i LS EN KSR IR A .
T A AP AR PR D, N ARG BAR M AR . B RTXS
BHR A ) BF 5T 2 48 HP 7 25 B A0 Al 2 i A0 I R
GG TR 5T AR 6 BB A W 2 R B R gk
PFROBT SRR B > . B E T ISP BER AL ol
B g K P R SR 22 » BOH b 7 PR BRI 8] 4 L % 25
A AR R RN TRIEF B TR . il L

Abstract: Lepista nuda from Zhaotong, Yunnan Province was used as the research object,its ITS sequence and single

nucleotide polymorphism (SNP) were analyzed. The results showed that: combined with morphological and molecular

identification, the collected wild mushrooms were confirmed as Lepista nuda ;66 strains L. nuda’s ITS sequence length
was 666—671 bp,1TS1:241—244 bp,5. 8S:155 bp,ITS2:267—275 bp; G+ C content was 41. 5% —42. 4% ; the average

genetic distance of all samples was 0. 003 0. By sequence alignment, seven SNPs loci were screened out: three singleton

variable sites, four parsimony informative sites; transition and transversion ratio was 0.672. The nucleic acid

polymorphisms index Pi of the population was 0. 002 91. Each site nucleotide polymorphisms index Eta was 0. 002 36.

Neighbor (neighbour-joining,NJ) phylogenetic tree was constructed. Bootstrap support rate was low, which indicated that

genetic distance of each strain in the population was very close and their genetic diversity was very low. In summary,the

genetic diversity of the wild Lepista nuda population from Zhaotong was very low so that its protection should be

strengthened.

Keywords : Lepista nuda ;internal transcribed spacers (ITS) ;single nucleotide polymorphism (SNPs) ; genetic diversity
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