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F PR 28 B L X R OR - B AR A T i AR SRR R 2
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WAFTEBAREFE R 5 2 AR AL IR,
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B AT IR SRR 28K B B Ak 1) 18t % 2R DT

FRML S TIKYE , H45 A BAR T R R A K Hb s
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1 #Rl5H*®

L1 K5eak

ZEILX 4 MBAREAKEE FORTEILEE 1.

A ks F: 5 (CPDA) : 20. 0% ThAS B2, 2. 0% & 25 b,
0.5% KH,PO,,0.3% MgSO, « 7TH,0,0. 001 % 4 &4 &
B, 1. 2% 5 i5, pH A %R, WA 35 7% 2 (CPDA):
20.0% Iy 4% 2, 2. 0% % % ##, 0.5% KH,PO,, 0.3%
MgSO, » 7H,0,0.001% 4k 4 % B;,0.3% & H ik, pH
AR,

EEZEIR R ESR (MJ-54A #, g ERe A 281k %
BHIRATD ; #8% THE G (SW-CJ-2F #, 7 M 4 ik ik & F
FRATD ; FBIKAX(DYY-11 ), b R AS— A0 Ee ) s ik
R E O Bl (Centrifuge 5424R, 78 E Eppendorf 24 ) ;
PCR ¥ #44¥ (Mycycler, 3 [ Bio-Rad 22 &]) ; 5 9 5%
18 2 45 (GelDoc, 3% E Bio-Rad A7),

L2 HEk

L2.1 BAHEZILSRHMEMULE EHl CPDA B3
I K E AT B BB R 4 B A T 3 AL, 28 C
HigR 10 d, MERIC R BAHFELES AF HLBES
FEAE 000 8 P 224 KO BE .
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Table 1 Tested strains and their locations
Bk R E 3 ks kB TR E 3 ks
H 266 Bevi 4 B 2 o TREARBFF L KT964853 ¥ Li B P 7 95 AR BT KT964876
H5# e 7 7 95 AR B BT KT964875 e 14 HlRE E W B2 MR A RAR KT964862
430 e P D 2] % 3t R 2R K EL 9 BT KT964857 RF201 B 78 758 L B W5 BT KT964879
Hol Bepi s B2 A TREARBIT L KT964883 H 235 Beris 2y T TREARBIT L KT964877
[ % 2# e P 2] % 3t R PR AR EL B 5 BT KT964856 1 HAREEM R AEARARAF KT964851
H 238 Bepi s B2 A TREARBIT L KT964884 H1 HAREEM R AEARARAF KT964858
H 629 Bepi s B2 A TREARBIT L KT964885 HE&® Beris 2y T TREARBIT L KT964859
Hag3# Bevi 4 B 2 o TREARBFF L KT964887 112 & HlRE E W B2 MR A RAR KT964871
Rk 1# B 7 22 e R BT KT964865 H 256 BePE 4 B2 AT TREARBFF L KT964870
[ 2% 3% e P D 2] % 3t R 2R K EL 9 BT KT964872 365 HlRE E W B2 MR A RAR KT964869
H1# e 7 7 95 AR B BT KT964864 H 801 BePE 4 B2 AT TREARBFF L KT964867
QD3# BRPEA B2 A TRBARB 5 O KT964888 H 261 B PG 7 5 L PR B 53 BT KT964854
Fikk5# Bepi s B2 A TREARBIT L KT964863 H 318 Beris 2y T TREARBIT L KT964880
Bk a# e 78 22 R AR Bk i KT964874 A55 HAREEM R AEARARAF KT964855
% 1# e P 2] % 3t R PR AR EL B 5 BT KT964868 FrFk6# Beris 2y T TREARBIT L KT964860
i e P D 2] % 3t R 2R K EL 9 BT KT964882 Bk o# BePE 4 B2 AT TREARBFF L KT964881
LY16 Brevamg bR B PG, B B4R KT964878 Rk BePE 4 B2 AT TREARBFF L KF644429
HAMg1# Bevi 4 B 2 o TREARBFF L KT964886 H 268 BePE 4 B2 AT TREARBFF L KF644430
H 269 Bevi 4 B 2 o TREARBFF L KT964852 QD4# BePE 4 B2 AT TREARBFF L KF644431
H3# e 7 7 95 AR B BT KT964866 H 913 BePE 4 B2 AT TREARBFF L KF644433
FH 5# e 7 7 95 AR B BT KT964873 MR A8 BePE 4 B2 AT TREARBFF L KF644434
Au29 B 78 2 B Bk T KT964861 H 97-2 Bevi s 2 T TREARPI PO KF644435

1.2.2 SR DNA R Kby i B B FE vk
PR VR R IR 3 32 2 71, 500 mL = £ 3 25 ¥k 200 mL,
160 r » min ,28 ‘CHEH#FE 8~10 d. R F] CTAB 332
BB ARE ML ZH DNAMY | B35 0 0 i 22k 20 A
T8 ZRIRK Uk, SR AR 7K 43 BREE, AR Y I
WRFE A BHE AR, In CTAB 2 mL,i849;65 ‘C/KIA
1 h,% 15 min BIHEIES 1 ¥%;12 000 r « min !4 CE.L>
15 min; BB E 3, 0 500 pL Tris 4@ FI8 500 L 440%5-
SREE24 + 1),18%59,12 000 r + min !4 ‘CE.L> 15 min
(BEE 2 %O WL EE, A 800 pL Jo/k 2.8, 252 1R
A],—20 °C,30 min;12 000 r » min ' .4 ‘CE.[> 15 min;
#F W, N 75% 28 1 mL,12 000 r » min~' .4 °C B .L>
10 min(EE 2 %K), 3 L&, BT 5050 pL ddH, O, ¥ f#
DNA, —20 CI-HFEEH.

1.2.3 PCR ¥ H&A&M ¥ EEE A5 9 ITS1,
ITS4 (ITS1: TCCGTAGGTGAACCTGC GG; ITS4.
TCCTC CGCTTATTGATATGC ), A TAYM TFE(E
) BB BRA T A . ITS-PCR ¥ #ik 2 . #iHk DNA
2 pL, ITS1 2 pL, ITS4 2 pl, 2 X Tag PCR Green
Mix 25 pL,ddH,0 19 pL;TITS-PCR $ 14 444 .95 C
i A5 HE 4 min, 94 ‘CAS M 1 min,57 CiBk 45 5,72 °C
FEf# 1 min, 3k 33 MEF ;72 “CHEM 10 min; ITSPCR 3~
=R - Bl B 106 B e W B i (TBE 28 w0 , B
PCR 774 5 pL #E47 SR R, TR BUR RS,
LSRRGSR

L2.4 RBEEBEWMME ITS-PCR ¥ =9l fFZE
FAETAEY TR RMAERAF 5B, il Blast
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KR ELx, T 25 X B R R SRR 1 TS P51, A
F MEGA 5. 0 8, Sk FIAR AL F- 343k (UPGMAD , 14
2 HBREHSWH
2.1 BAHEEKRE LY SR

ZEINX 44 N BRAHFEHREM T CPDA P,
28 "CIEFF 10 d, MEK W 22T S N B iC R W 22 4
KB,

®?2 FEUREBEABEEREZESHE

Table 2 Mycelia morphology in different Auricularia auricular strains

kT2 S 7 7% EE  OERERK  ES g mE
H266 HER A +++ A9 BEBR O OAR +
Hs5# 2R Fe ++  EEF O4ER A6 +++
434 KER HE ++ RF201 2R ®'xre  +
HIl  gER AHE ++H+ H235 #/BR O oAl ++
E¥ 2% HER AG ++  FHR1F O HAZBER A6 ++
H 238 EN 1 ++ H1 E$N M ++
H 629 2R ®KRE  ++ HE 4f4ER A6 +++
H3 34 B2R SR ++ 2%  #HER A6 ++
9 1 2R Fe ++ H 256 HBEHR HE -+
E¥ 3% BER HE ++ 6% AER AG +++
H1# 2R SR ++ Hesol gBRK A +++
QD3 # 2R ®'KRe  ++ H261 gHBEBR AR +++
R SE HER AR ++ H318 HBHR A[AB A+t
FR4® BEBER ARG ++ A55 #gEBR AHBE +++
1% gHER HE -+ FRer B/R He ++
ivay 2R Fe ++  ERbo#  BR [e ++
LY16 #ER BB T+t wRk #ER HAE ++
HA&M 14 ZER A6 ++ H 268 HER AEW 0 ++
H269 HER KKE ++ QD4 # 2R ®'xre  +
WEL SMER A6 +++ H3 gk ®’KE  ++
H3# 2R SR ++ Mk A8 HER O AG +++
FH5% HER A€ +++ HI72 E3N Ff ++
- FORELTRB; + + RN LB+ RN IRE .
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Fig.1 Mycelia growth rate in different Auricularia auricular strains

F2. K1 EH,ZELKX 4 NMBEAEEKS,H
266 H 91, FE2% 2% (EX4 3% ikt 4% (EX 17 \LY16. H
&4 1% JH 269.A55. 5 3-18.F 261, F 801,36 E.112
2 VB 235 R 9% LisAu29 BT H 57 (R 1% JH 268 44
A8.H 913 4314 A 1% B Ak 5% (B 256 3 A
B2 EW,. B 5% (B 238. 5 629. 535 3% \BF 1.5
3* \RF201.H 1.5 1% .QD3* .75 Ak 9F DL K B
6% QD4+ . H 97-2 B 2 E W H 629, RF201.QD3*
H 269.QDA* B O3 HZR2®R K, ERYWEH6G;H

266 .5 918" 17 VBT B 5% B Li.H (4 B X 17,
LY16.36 B .A55, H 261, H 801. % /& A8 & £ 1k 5%,
Au29.RF201.QD4* B 2% i ; B 91.F- 269 H 1.5 %},
AR A8 H- 913 SFPH MK A 22 4 K 1 B BB, RF201 3 B
5% H 1% [H 256 SR ZE R EFERIE.
2.2 BKRHEME ITS-PCR ¥ 1 7=y B ik 45 5
ZEINXER > BAE KM EF 4 DNA £ 1TS-
PCR §# , FI I 1903 B b i (TBE 28 i) e ik #E 47
ioRll8

7 9 10 11 12 13 14 15 16 17

L VKIE 1~17 A B L XHR5 BAEE vk ITSPCR 474474 ;M 2 DNA Marker,
B 2 ITSPCR ¥Rk &ER
Fig. 2 Ectrophoresis of ITS-PCR amplification products

i A 2 A, 28 B L XA B B AR L 40 DNA
2 ITSPCR 41, JRIG B — %74, WP 5 i BE K EE R
/N 500~750 bp, ITS-PCR ¥ 1 7= ¥y 55 8 464
TAEY TR B A FRA R 58 %, i NCBI W,
W 44 5555 50 SNHEAT Blast F X404, B0 2 IF 52 1 S BB
P NIEN: 7
2.3 RBERBEWHME

¥ 44 ZIF 5 HE3E 4 NCBI A 3545 % GenBank, 3k
BEEBLIX 4 NMBAHEEKMKRES G D, @i
Blast £ Lt X}, 75 2] 32 /> 5 {32 B pk [ U8 1 4% 1 1
ITS F5, FlF ClustalX 1. 83 B4 LR E % 1TS FF5)
PRI ZE LN, FIFH MEGA 5. 0 8, %
FAAE AL 1 (UPGMA) , B RS R B (B 3) .,

B3R, ZEIX 4 NMBAREEKRBE S

BEE, ERERREEER R . SAHEPIRECH 0.002 B,
LR R A 5 14332, A55.36 B H 1.H 913.H
238.F- 266.H- 629, H-35 3* A} 4* (% LiH- 801.H-
261.E-91.H- 5% \LY16* S5{rEE M Auricularia auricu-
la-judae strain NAAS02134(JN043322) 2R 1 M
BE-5 (R 1R VH 1R JE X 2F JH O3-18.EX 17 K
3* R 1 OKE () 112 & AL 6% S5FRMER R Au-
ricularia auricula-judae strain HF-1(GQ168486)%: % F 1
A4y 3H 268 g 1AM 30 HAM 17 (E 3% (BT 1,
A0S B 256 S5ERuERE MR Auricularia auricula-ju-
dae strain HF-8(GQ168492)Z£ 3y 1 M3 s B 97-2. 4
& A8.QD3* \RF201,QD4* . # £l 5% . H- 269, Au29.H
235 R B 9F SERERE MR Auwricularia auricula-ju-
dae strain JGDQ(HQ388365) 2%y 1 337,
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KT964855
Auricularia auricula-judae strain NAAS02134 JN043322
KT964869
KT964858
KF644433
KT964884
KT964853

KT964885
KT964887
KT964874
KT964876
Auricularia auricula-judae HQ388372

KT964875

KT964883

KT964878

KT964867

KT964854

Auricularia auricula-judae strain AU110 IN712676
Auricularia auricula-judae HQ388371

Auricularia sp. YF1 EU647880

Auricularia sp. 29F1 EU551248

Auricularia sp. YF7 EU647882

1 KT964873

Auricularia sp. LF1 EU647879

Auricularia sp. TH1 EU622800

KT964862

Auricularia auricula-judae strain HF-1 GQ168486
KT964864

KT964856

Auricularia sp. SH7 EU622799

KT964880

—_— KT964868

KT964866

KT964865

KT964859

KT964871

KT964860

Auricularia auricula-judae strain Au916 KF188720
KF644430

Auricularia auricula-judae strain HF-8 GQ168492
Auricularia auricula-judae strain 8808 HQ388353
Auricularia auricula-judae strain HF-10 GQ168494
KT964886

KT964872

KT964851

Auricularia auricula-judae strain Y77 HQ388379

Auricularia sp. H11 EU571270

KT964857

KT964882

KT964870
— [ Kfeuuss

Auricularia auricula-judae EU520072
I Auricularia sp. 981 EU647877
Auricularia auricula-judae strain JGDQ HQ388365

Auricularia auricula-judae strain JY HQ388376
Auricularia sp. HZ118S KJ488548
Auricularia sp. HZ218S KJ488549
KF644434
KT964888
Auricularia auricula-judae strain SL0070 KF297955
KT964879
KF644431
KT964863
KT964852
KT964861
KT964877
KF644429
KT964881
Auricularia auricula-judae strain xsd08081 FJ478123
Auricularia auricula-judae strain SBZ HQ388369

0.0025 0.0020 00015 00010 00005 0.0000
ML ZREL Coefficient

B3 EFITSKFIHMENREREN
Fig. 3 Phylogenetic tree based on ITS sequences

3 Zi5itie JRAS 55 3% B 1] BR358 LA J A 30 R A 46 R R i S
VLR R E R AE A B RE, R kEe RETREEM RA BT RO ERAE

B PR R T XN B ATL R0 fe g TEAe TS 702 cDNA 1A 7 165 71 5. 85 2 Il
DIREA S R BRSE. h FEAE IS g LoD 85 M 288 I ITS2 HyAR2RASFe R IR,
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R REE X 4 MERAHEKRER T CPDA
Bt MR LIES MR EEIR VR A5 T
EH6,DEEIRKE REESAES A RKEEAN
F0.31~0.72 cm « d7, ITS BT EH, EZE
WX BAHEhRBEZHEERES, SHEMREH
0. 002 B}, 2R Ry 5 M43, Ho A H- 268 i H Ry 1445
X RASHERBAEEKRWEGXRKRT, LB 44
43 XA SRR R H bR, i B I X R A
HERE 97-2. 44 A8.QD3* \RF201.%i#} 5% . H- 269,
Au29 B 235 BB B A 9F 5 R I VL X B AR B bk
Auricularia sp. 981(EU647877) \Auricularia auricula-ju-
dae strain JDGQ(HQ388365) Lk J 1. 75 4t [X. 28 A H- B
Auricularia auricula-judae strain xd08081 (FJ478123) ¢
PRUERMEIRTE 1 M2 b, RIAK LR Z B 3R 4% ¢
FRIGE , H BRI A R AR AT RE A R — i Fh . 5
FHEFEIXBEILXBAT FERIEM I FELLRT
FEARLL B e A R AL T AR I R B B T2 R
2, RAERK BRI R R IR E A,

i FEAH T bk BT A RRAE DL B A 2 1TS JF 5 &
GEBEWM. M TREEBILKX 4 NMBAEREKNBRES
FEVE T T 53R E HE SR AR H w2 (8] /Y
FRGRFR, N BRAREBHEIIAN st % & F ot iR is
g, MEEILX 4 MBRAHEKRETEREKLEE
DYSEIRN 3 N W s U K Sii e 20
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Analysis of the Genetic Diversity of Auricularia auricular Strains From
Qinba Mountains Based on ITS Sequence

QIAN Xueting' ,CHEN Wengiang'? ,DENG Baiwan''? , XIE Xiuchao"? ,PENG Hao'?
(1. School of Biological Science and Engineering, Shaanxi University of Technology , Hanzhong, Shaanxi 723000; 2. Shaanxi Engineering
Research Center of Edible and Medicated Fungi, Hanzhong,Shaanxi 723001)

Abstract : Genetic diversity among different strains were researched by analyzing the morphological characters and ITS
sequence of 44 Auricularia auricular strains from Qinba Mountains. Using CTAB method to extract genomic DNA,
amplifying and sequencing PCR products. The software CluatalX and MEGA 5. 0 were applied to sequence alignment and
phylogeny analysis. The results showed that plentiful genetic diversity among different strains was found, while the
homology of parts of Auricularia auricular strains was high. Based on the similarity coefficient about 0. 002, the strains
were separated into five groups. The genetic relationship between Auwricularia auricula -judae 268 and others were
quite far.

Keywords : Qinba Mountains; Auricularia auricular smorphological characters;ITS;genetic diversity
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