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Analysis of the Genetic Relationships of Main Auricularia auricular
Cultispecies in Qinba Mountainous Area Based on ITS Sequence

WANG Jin', CHEN Wengiang™*, DENG Baiwan'?, PENG Hao'?, XIE Xiuchao'?
ZHAO Nana', LIU Zhaodi', QIAO Yanming', ZHANG Hongtao'
(1. School of Biological Science and Engineering,Shanxi University of Technology,Hanzhong 723001, China;?2.
Shanxi Engineering Research Center of Edible and Medicated Fung,Hanzhong 723001, China)

Abstract: Analyzing the genetic relationships of the main Auwricularia auricular cultispecies in
Qinba mountainous area by ITS sequence so as to lay a theoretical foundation to genetics and
breeding. Using CTAB method to extract genomic DNA from the bacterial strain,Auricularia
auricular ;and  amplifying and sequencing PCR  products;Auricularia  auricula —judae 2 and
Auricularia auricula —judae HF -8 (GQ168492) were clustered in the same branch,Auricularia

auricula—judae 913 and Auricularia auricula—judae YBS=7(GQ168503) were clustered in the same
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branch,but the genetic relationship between Auricularia auricula —judae Shennong A8 and the
Auricularia auricula—judae 2, Auricularia auricula—judae 913 were relatively alienative. Auricularia
auricula—judae 97-2, Auricularia auricula—judae NW482 (EU520194),the Auricularia auricula—
judae 268 and Auricularia auricula—judae NW491 (EU520160) were clustered in the same branch.
However the genetic relationships among Auwricularia auricula —judae Qindan 4 ,Auricularia
auricula —judae 97 -2 ,Auricularia auricula —judae 268 were relatively alienative. The genetic
relationships among Auwricularia auricula —judae Xinke ,Auricularia auricula —judae 2,Auricularia
auricula —judae 913 and Auwricularia auricula —judae Shennong A8 were close. However,the
relationships between Auwricularia auricula—judae 268 ,Auricularia auricula—judae Qindan 4% and
Auricularia auricula —judae 97 -2 were quite far. Through the morphologic and ITS analysis of
Auricularia auricular strains,two dominant strains,Auricularia auricula —judae Qindan 4* and

Auricularia auricula—judae Shennong A8, have alienative relationship. Our findings established a

Research Article

solid foundation to genetics and breeding.

Keywords: Auricularia auricular ,mycelia, growth rate, TS
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A RS 5 E R K W B DZKW=S—4, B 8 il
Solr A PR A A

1.2 7k

1.2.1 #APEA BCH CPDA BF3R3t, 4p3ike
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®1 BEABEKRELHERKEE

Table 1 Mycelia growth rate in different Auricularia auricular strains

O

PR 22 4= K FE / (mm/d)

o EesREEewdn |
FRARH i o
S I I I N R B

H2 5.500 5.000 5.500
H: 268 3.500 4.000 3.500
H 972 4.500 5.500 4.500
e A8 4.500 5.500 5.000
HRE 5.000 5.500 4.500
H 913 5.500 6.000 6.000
ZE B 4* 6.000 6.500 6.000
X

BRI 2235 A KR/ (mm/ d)

[}

H2  H268 H97-2 #rfAs bt HOI3 Zipdy
BAH T

E1 BEREEMELHEREE

Fig. 1 Mycelia growth rate in different Auricularia

auricular strains

22 BAREEKREZLHESUE

MOKH R T CPDA #5373 b 28 CH5 37, M

BEH2Z IS (O LR 22 e, PRI 2,
R2 EAEERELOBEUE

Table 2 Mycelia morphology investigation in different

Auricularia auricular strains

I EZALRES T 22 5% [

H2 LR SR &

H 268 TR M 0

H 97-2 N K Bk

A A8 SRR A= &

BiEk SEE K W

H 913 LR KA Bk

ZRH 4 SEAE K E &
FK 2R, BAHEME 97-2 W25 A5

#% H 2 H 268 Mgk A8 iR H 913 ZE 4% 1 2
NGEHE A A8 TR 2275 11, B 2 H- 268 T 22 2 [
o 5 97-2 FiRE H 913 Z o 4% p 22 2k ;B
2 H 268 pife A8 HiFRE ZEH 4% R 2%, H 97—
2 H 913 F 2450,

6.500
5.500
4.500
5.000
4.500
5.500
6.500

PR 22571 A K B/ (mm/d)) R
5.500 5.600 b B
5.000 4.300 e E
6.000 5.000 ® ©
6.000 5.200 @© o
5.000 4.900 b B
5.500 5.700 a A
6.000 6.200 a A
5.271
23 BEAREEMHELESHEMARE
40 £ W U T LSS T SRR H R MR TE 22 B AR

Gy BT B0 b 22 BRI B o0, 25 SR LI 2 3R 3,

LR
HEE

B2 EXHEHNELEMUE
Fig. 2 Mycelia microscopic investigation in different

Auricularia auricular strains
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*3 EREEKELEHMUE (40 FAXEEME)
Table 3 Mycelia microscopic investigation in different

Auricularia auricular strains

SR EL 2 o BRI A
x

H2 2.5~3.5 X
H 268 1.5~3.5 I TG
H 972 2.5~3.5 & I
Hlige A8 25-~35 I o
HIRE 1.5~3.5 I b5
H 913 1.5~3.5 X &
ZEH 4 2.5-35 I J

Bl 2 fi15k 3 &8, BORH & bk 268 B R H-
913 WM EA N 1.5~3.5 um, H 2 H 97-2 ik
A8, B A AR EHAN 2.5~3.5 pm; T MERAKHE
R Bk Y TR bR, TCBIRIK &
24 EAREEH ITS-PCR ¥ g /5HEkE

HUS ul. PCR 7249, H1 1 o/dL Biig b5 EE i (TBE
2% W) HE UK S | F Tanon 3500R #E i 1% & 4
("HE TANON 723 5 7 it ) FA 88 HL Ik 45 2R UL I&T 3,

M1 2 3 4 5 6 7

bp
2000
1000
750
500

200
100

VKIE 1~7  PCR ¥ 8474, 1. 9 BL, 2. B 268,3. % 1 4% 4.
H2,5:H913,6: #fi4 A8,7:97-2;M & DNA Marker
B3 PCR ¥ #E=9HkE
Fig. 3 Ectrophoresis of PCR amplification products

K3 B, BARH 7RI 4 DNA £
PCR #" )5 /13 T B — 454, WM rDNA ITS
Y DX P 90 e B B2 R /Nl 750 bp A£47 . PCR
Prya AR H W R B & 1TS1,5.8S rDNA il 1TS2
JEA, Al 7 4507 S 428 45 NCBI 22 2454 4
GeneBank, F|H NCBI %4 BLAST #47 M I Lt
XT
25 REHAWHEE

FRAFHY 7 A ITS ¥ 914258 GenBank, A H
PR BT R H 268 ZE L 4% H 2 H 913 ffifk A8,

97 =2 M W & 5 K K N . KF644429 KF64430 .
KF644431 KF644432 KF644433 KF644434
KF644435, FE#E4T Blast K22 %F HoJa , 45 21 [R] U8 1 4
AR ITS FE51, Tk 9 AN HA RN %7 1
SEF TG 7 ASE AR ITS K51 F] A Clustal X %%
14K 7 1 DL B HES 5, F MEGA 5 %54 5% A 418 3T A
BB ERFERKEW, WA L J78{E A bootstrap
B, 45 R WK 4,

79 4 KF644432
08 55 Auricularia auricula-judae H-8 GQ168492
1 KF644429
36 6 KF644434
30 Auricularia auricula-judac NW494 EU520072
92 Auricularia auricula-judaec W490EU52007172

|: 5 KF644433
69 Auricularia auricula-judae YBS-7 GQ168503

48|: 7 KF644435
Auricularia auricula-judac NW482 EU520194
49— 2 KF644430
Auricularia auricula-judae NW491 EU520160
16 3 KF644431
62 Auricularia auricula-judac HF-2 GQ168507
98 Auricularia auricula-judaec HF-1 GQ168486
75 Auricularia auricula-judae HF-11GQ168495

—
0.5

B L B0 267 Bootstrap 5 iE Wz A AL 1 A5 B Aol
GenBank m7 41 3¢ T i 1 25 ki
B4 ETITSFIHENREZLEN
Fig. 4 Phylogenetic tree based on ITS sequences

MABIEAHSBIEA R R G R ER LT LLE
HR H 2 H 913 Mgk A8 Itk 4 MR FIELCR L
BT 268 R 4 H97-2 I 3 DA RE LR
P, HoAr B 2 FIAR UE B AR A uricularia auricula—
judae HF-8(GQ168492) A T7E M — 40 3% I H 913
1 Ax ME R ¥R Awricularia auricula —judae YBS -7
(GQ168503) WHKAER —4r % b, HAR A8 5
B2 B 913 2R SC R ARXTEGE . B 97-2 Flksife
WMk Auricularia auricula—judae NW482 (EU520194)
BB —4 % by B 268 FtsfEH R Auricularia
auricula—judae NW491 (EU520160) 5 2 7 [7] — 43 32
b HZEB 4 5H 97-2 H 268 3E5CRAHM AL,

MECHEAEESMMMMIII

PR30k 28 10 1 XA HE 7 A 3 B0 1 A Y g
FAEBEAT T 3 M RER ST, Jhy SR A B30 23l 3t A5 45
PR FEER AL TIEAS 23 Tk P48 AR A BT

T ITS XA BCAAZRER , BT LA 32 31 B9 32
IR BN A R BR 1 2 R 22 B B R
Yrb R B T O RSN 22850 R ITS )y
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IR BTG, MBI WA 1 45 Ff B LR W) v ITS
() B BE 2428 300~1 000 bp, I, 7T KL K
KAYFPHI 3 R R MR R © 2B H w2 n
()32 3 . rDNA-TTS Jy 328 St , al $ it He 4%
P 08 A URE R AR PR AT AR S — Rl 4y
BRACHH T 4R 1 TR Bl A 2 S R 9 D 20 1 R 4T
KRN, ARk H A AE A (DNA-ITS J¥ 5148
T A M E R G R R AL 1 3 A B A Y
B EES AN AT ITS J 51 23 A ik B 8 b 468 5 147 114
il 1] B AT 50 138 AL ZREEN i T ITS RS EA
T3 R A A A DR P T M E — S R IR R
IBEZER T ITS F7 5 % BEAL T bk 19 S T 64T 1 00
oy TR E,

VR T8 % 7 A~ FRAR H T PR A 25 R AE R
YL A B R B, B 2 R bR ME W BR Auricularia
auricula—judae HF-8 (GQ168492) T K 7E [F] — 41 32
b5 H 913 Fids #E W KR Auricularia auricula—judae

SEZH .

YBS-7(GQ168503) I AE 7]l — 432 I, H#lfe A8
SFHRE H 2 B 913 RGO R MR RGL . B 97-2 Al
br #E W Mk Awuricularia  auricula —judae NW482
(EU520194) 3 AE R — 43 32 | 5 H- 268 FIAR i 1#
Auricularia auricula—judae NW491 (EU520160) & 2
TEF—7 3 b HZ# 5 4 5 97-2 H- 268 % K&
FAXTEEIE . R -2 B 913 A A8 itk I 4 1 il
PRGRA HOE ; B 268 2 4% H 972 l =1
TR 2 G & A

V75 38 2ok % 28 1 1L X8 AR - 32 20 5% T bk 1
TE SR S ITS 79 9 3K 45% 5 R GE kAL i r Ay
R AR P AR A8 FIZE B A% ATy IR B & | RilG
LA W0 B B Ak, s 0 Jo B R AR B R A g5
1B M2 B AEAl R T A2 IR S R BR D T
FEAL A 28 2 1L X R AR H F 2R B Rk 1S
Ja W58 Rk — 25 3 R IBURE B3R FIIBURE L
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