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B E.AZAFAEM, A A PCREBAY ¥ Z A 18S tDNA A7) F 0l 5, BB £ 4 4
Clustalx 2. MEGA 5. 1 x-#] B> Rt 47 5 #7F= RNA R4 MR, 4835 18S tDNA A7) % 4k
HIATRR G R EEH, AR R O FE ARG 5 AZKRTRIE BRI ESL S HM, MEH ZRF
BIL3| A R T RBEALASE, SR AW T34 18S t1DNA 55| Kk E %% 1 700 bp, X R &
HBAF R ERGFHRBE K EH 1695 bp,GC 48 34 48. 029 ~48.32% , B Bk & 45 % 25
AN AEBALE 10, B FAr 5 £ 85 P £ 88~107 bp R, ,N-J AT S ANBRIR B —
3L, EART LB B —%,18S tDNA B35 % 55t K4 R A K —5,18S rDNA K 53] — .
SHEMARE ST A ERF S LR RBAE N ST HNE L,
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BTFHFREANAREBEARERARR, Z2HWAEIHRA
JB 2R AU LB R, B R AR e B AR R M K 2 A
B, Rt AL E AR, Had KA T
LS T AR FEF 2 AR VE £, st e R 2 2%, InZ B b 2
AR R TR 75 G, TR 43 B o SR A X R AR
By m, B ER R SR EE
St — I KA B BB IR A 4™, 18S tDNA 7
Hl AR RNA 3K (rDNA) 35 20 42 B A 35 R 4 15
IX ,rDNA —E 2 BTy JE 5% SR A1 X (NTS) | A R #%
e[l F X (TTS) 1 3 ol A% W 1A 3k I 45 85 [X. (188, 5. 88,
28 . H1TF 18S rDNA 31 K — 45w 5%
FERSE GG ERE I RGE L E 41T, HHT 18S rDNA
FAPNMATHZREBEERNRELBTRRAT, MRZ
(Ganoderma lucidum)™ | % % B i) 18 £ Fh 45 48 17 35
[ Dictyophora duplicata 1. H R %6 (Phallus impudi-
cus ' | ¥y B (Tricholoma matsutake) ™" | 1% Wil H 3k
(Agrocybe salicacola Y 3 (Phellinus baumii))™ . F
(Lentinus edodes) . 2. 7 (Volvariella wvolvacea) . ¥ %E
(Pleurotus ostreatus " %%, ZiRWEH 5 MBAHE

FE—EEBA AR RA65) % . L, HER  AEZENELA
B R RARY B FHRA) A E T,

BESTH AR AR & #R R4 A 8 R 8 (2013BAD16B01) 5
= AFBT IR A RN ARAABRARSEE AT R
A (20121B008) ,
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Bk, BE AR B 145 » #47 DNA 2B PCR k438
7 B IEVE NN, 2T 18S tDNA 751, FIH N-J
BHERGLEEW, M A&RBIEEESEN A HEE
ANEEEXS E RNA (1 50 647 B0, DL B A [
FFP RIS R R = R R BARE A KRl
AR S,
1 #R5F*®
L1 Rtk
PERARE AR RIR T 42 2 E L8 A 1E St BB
B FH A 5T BT AR R O, BATEAME BRI 1,
Htix {X #% : PCR Y (Eppedorf, 78 &), 5| ), DNA
Marker(dt 5 52 ) ,2 X Power Tag PCl MasterMix(db 5
BRI, B & % %t (Bio-Rad, GENE GENIUS, %
ED , Ik (DY Y-GB, b 575 —) , . 7k 1 (DYCP-31DN,
JEE A —) R H W % 1Y (Epperdorf Biophotometer,
FEED .,
L2 REHFE
1.2.1 Bl#i&it K& & DNA B R # Matsumoto
FBT R Rt R EAYERE R AR AR, b
W Bl % TCOGTAGGTGAACCTGCGG. F W% Bl ¥
TCCTCCGCTTATTGATATGC; A B: B bk B % 45 DNA
RBOF 2 1R SDS U 35 m LBk K, SR FH B A i o5 i
HEL KA RE F DNA R &,
1.2.2 18S rDNA-PCR ¥"# 24 PCR ¥ Jx [k &
MR 50 pL:25 pl 2 X Mixture, 3| #) % 2 pl,5 uL
DNA 147,16 pL ddH,O; 1 % B 32 WAEI, 48
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A5 94°C,5 min,94°C,1 min,50°C,1 min,72°C,2 min,
it 72°C, 10 min fRUEFE > A, B 5 ACRTF.
18S rDNA-PCRY™$#7#) FH 1. 5 %035 B W5 JC b Dk A 0
7E Bio-Rad BERE LR RGEMEELER o

1.2.3 PCRPHIRSEAL DU B R G R B W
BAE K DNA #17 SN EEY H)5 . RAZIEE DNA
A [ WeassR) @A T I, phy JE BT R AR W BB FR2Y
R . P45 5% DNAMAN' $E45 88, BRI 10
FPBI A MEGA 5. 1 8 PEXE R B BE AR SY L B 53 0L

RS BALESE PP REFEFT 40T s ] MEGA 5. 1 4
1) Kimura-2-parameter(K2P) #E %I 2 g (E BE 51, 44
FEPEESAE . VLR BT (Lentinus tigrinus) AMNEE, F 4R
3 (neighbor-joining method , N-J) 5 #4) & 5 %% 15 [|] 19 28
KK,

1.2.4 HERKH 18S rDNA WM F§ RNA-
structure™™ \DNAstar® 25258 H — 4% 4544, 3 ] Rnaviz
BHER.

*1 KREBEHEKIR
Table 1 The tested strains of Auricularia auricular-judae and origins
WikE E i i P 3/ B Fh/BYAE R
Strain name No. Species name Origin Cultivars/ Wild strain
“KI% 1 5” ‘Changcheng 14’ ME1 Auricularia auricula-judae F1[E %4t Northeast China FIEF Cultivar
“RKE75” ‘Muler 74’ ME2 Auricularia auricula-judae F1[E %4t Northeast China FIER Cultivar
“ONBAREH?” ¢Xiaoheimu'er’ ME3 Auricularia auricula-judae H1 & %4t Northeast China FRHER Cultivar
“3EBH 1 5" ‘Yanming 1# ME4 Auricularia auricula-judae F1[E %4 dt Northeast China FIEF Cultivar
“HiTEAKH” ‘Baibeiheimu'er’ ME5 Auricularia auricula-judae F1[E %4t Northeast China FIEF Cultivar
o BEEENE 622.623,628.673,993,994,1 151,1 152 {ir 5 (% 2), 4351

2.1 AHH#k 18S rDNA F%1 PCR 3371
5 MARHEHi#k 18S rDNA ) PCR #3475l K B 244
£ 1 000~2 000 bp Z Ji], PCR 47 1 Wi B3 8. (& D,

Bl 5ANAKEB#k 18S rDNA-PCR #1 B ik B
¥ :M: 5% DNA Marker DL 2 000,1~5: 8¢5,
Fig.1 Amplification profile of electrophoretogram
18S rDNA-PCR of 5 strains of
Auricularia auricula-judaes
Note: M; standard DNA Marker DL 2 000,1~5 : material.

2.2 AHHH 18S rDNA JFFI 2 50

FH DNAMAN X BB AR BB PR IE 1) | 52 1) I 35 45 SR ik
1743H7,18S tDNA ITS XK BEZ) R 1 780 bp, 25 Bk i i
WP o B A1 XU KB 1695 bp, GC F &AM ZEA
KL 48.02%~48.32% 2z [b], AN F LR 5E. A
AE S AR 25 A, Ho (5 B s 10 A4 5 & 491,558,
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di PSR 1. 48 %6 FN 0. 59 % , B 5F AL A A 1 670 bp, fi
BFFIHY 98536, HkkIE] 18S rDNA AR AI 2 h
DAL A et . P, 17 (SR A T BREE R 5 8 L
FRAET A4 5~ 18S rDNA Jp31) 28 el s E 2 AR
HHAE 538~628 bp X18,18S rDNA X FEI A ERFIX,
2.3 BAHBEKRIBEZHM T

¥VR F GenBank #) K B-J& 2 I Awricularia
auricular-judae ( JN712676 ). Awricularia polytricha
(HM347337) LA Ko 11 B Bl & 4% J8 8 B2 & %% (Lentinus
tigrinus) FIHER 5 N EAREE A 18S rDNA J7 58t 15
PR B 55 BE B JE A # L3R 3,5k Al MEGA 5. 1 84
HfY Kimura-2-parameter 2% #4715, N [7) B bk 8] 9
BAZEEES g 0. 001~0. 040, AH-J& PA 2%l 14 38t 1 B B A8
LT 0. 001~0. 014, A Z R /N, “K I 1 57/ME1
HYNEBEAE"/ME3 78 fi 3 #r i) 18S rDNAS J5 51 22 7
B/ RGRFREIE. B3R 3 AIH1,18S rDNA R4t502K
St —8E, R EE AR N R T RN, B
WRTHRN.
2.4 RBERBEREDHT

L) NCBI o O g B} & 25 B  Lentinus tigrinus )
18S rDNA JF 51 R KA K4 18S rDNA L FEES
R N-J EEAGEE R GEA , H 28K 1 000 (B 2), M 2
ATLUEH, RGEMH 6 MERARBIZE—0 3 (A, AL T
BB, R BRI RG X R EE 5
HEEY LA ER—1FMHEY &, P “KIR 1 57/
ME1 5“/NBAH.”/ME3 [HikRE—E, A 7 e 2R —
BRI R ZFR, BAFRMER R —ZBK.
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%2 AEHE# 18S 1DNA FHERAAALLER
Table 2 Comparison of variable sites ITS sequence of 5 strains of Auricularia auricula-judaes
Jiiac BtkB R £ B2 Base at different sites GC &
No. Strain name 491 538 539 540 541 542 558 578 597 599 604 606 607 613 615 621 622 623 628 673 993 994 107311511152 GC content/%
“KIR15” . . .
. T 6 ¢ G ¢ ¢ GG T CA CGTCGTCGTGG C G T C A 48.20
¢Changcheng 14
« =x
ARG T A A G T G G G A T G ¢ T T € C T ¢C 48.08
‘Mu’er 747
N »
ARAR T A G G G A C G T cC T C 48.14
¢ Xiaoheimu’ er’
“ERy 1 B
& E = A T A T G G G T G T C C T C 48.02
‘Yanming 14’
g »
E_I ;%*E A T A T G G T G T € ¢ T ¢C 48.32
¢ Baibeiheimu’ er”
W HPEIEAAR] . Note:+++Same bases.
[— A ‘E
*x3 AEIAREEHKIER 2L EES
Table 3 Genetic distance among different strains of Auricularia auricula-judaes
TR 1B] 9 1 £ BB BS (Genetic distance among different strains)
HitkA gy « « « « RAH BAH I
FAPEKE” BB 157 KETEY  KIR1B7  CNEAE” __ i _
Strains names Auricularia Auricularia Lentinus
‘Baibeiheimu’er” ‘Yanming 14’ ‘Mu’er 74’ ‘Changcheng 14’ “Xiacheimu’er’
auricularia-judae polytricha tigrinus
“H7H BAHE” ‘Baibeiheimu'er’ —
“$EBH 1 B ‘Yanming 147 0.011 -
“RET75” ‘Muler 74’ 0. 007 0. 010 —
“KI% 1 5” “Changcheng 1# 7 0. 008 0. 005 0. 009 —
“ONBARE?” ¢Xiacheimu'er’ 0. 008 0. 005 0. 008 0. 001 —
MKH Auricularia auricularia-judae 0. 010 0. 005 0. 009 0. 004 0. 003 —
FARH Auricularia polytricha 0.014 0.010 0.013 0. 008 0. 007 0. 004 —
F45 Lentinus tigrinus 0. 040 0.035 0. 039 0. 033 0. 033 0.033 0. 034 -

— Auwricularia auriculasjudae(MIES)

Auricularia auriculajudae(ME2) Auricularia
A

Auricularia auricula-judac(MI:4) auricula-judae

[ Auricularia auriculaudac(MET)

85t Auricularia curicula-judac(ME3)

Auricularia auricula-udae(JNT12676)

Auwriculeria polytricha(HM347337) B | Auricularia polytricha

Lentinus tigrinus C| Outgroup

0.015 0.010 0.005 0.000

B 2 ETF 18SDNA FHISHAREE R ER N-J REH
Fig. 2 N-J phylogenetic tree of Auricularia auricula-judaes
strains based on 18S rDNA sequence analysis

HAH: 18S rRNA — 2 454 T

HiE—B T HAEAR R I 18S rDNA X
FEHIE S E5H EZES BN /NB K E”/ME3 B #k
MKHE- Auricularia auricular-judae(JN712676) LI F B AR
H- Auricularia polytricha (HM347337) E B 48 R X
(528~638 bp) #4T T RNA = 2% 25+ T F1 EL A2 4 B7
(B3.40. WK 3.4 ATLIE W, i TRITKERA 2
S 1958 1 LB E —FE, /N B K B (Xiaoheimu’er) /
ME4 H #. B K B Awricularia auricula - judae
(JN712676 ) #1 £ K H Awricularia polytricha

2.5

(HM347337) ZEIHHR 2 4 2,2 M BRARBIELH
FRAEZES, MBAESEAHE 18S rDNA FEAERX
TREEEAEZE R RIFESE 3 2535 70~90 bp 4514
EZ5F RUHKBRESF,

ENERGY = -11.91 Auricularia polytricha
(1 111);37.00,TFTT
20

10 WUUAAAGy, 30
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A u
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B 3 FEAKRE Auricularia polytricha (HM347337)
18S IDNA T R[X RNA Z 44
Fig. 3 The secondary structure of RNA sequence of
Auricularia polytricha (HM347337)
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ENERGY =-13.14 Auricularia ENERGY =-13.14 Xiaoheimu’er(1 111);
auricula-judae (1 111); 37.00.TFTT
37.00,TFTT 20 2[\) AA 30

10 L\ UUAAAGY, 30 19 1 UAUUA Guyg /
P10 NU Gy Y VA uy
AU U U AAU G G
A G G A
An o c. Ac.C c
CC J GC N (o] ~C A
U s Cw G
e U S U
4 ! ¢ )
c A c A
o A —40 ° A—40
A A
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S u
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100 U 100 Cy, UU N
4 Sug \5 AU A6 0
AUGUGU A@gc é* SUGY- cL{”/}
% G cﬁ Y 90 (}A%
A G AG 2
K P
&.c &.¢c
G* % G
c-G ~70 %’-G ~70
c-G 80—G&'.¢
80-G.¢C G,
&3 SR
3 3

B 4 ZEAKRE Auricularia auricular-judae(JN712676) (Z£)F/NEAREH ME3(F)18S tDNA FETRX RNA —4& %
Fig. 4 The secondary structure of RNA sequence of Auricularia auricula judae(JN712676)(left) and
Auricularia auricula judae (ME4) (right)

3 g 54t
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AR T HRYFERNZE R K IURBIE S SR L E
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o OE: L2 A#ENSEA R 4T BN KM, %A AFLP 54733 £2 7 B
DNA #94) & Bain 55 8 B B2 WO Y 5 B0 8 RAOHBEER bR FiTL P
5 I PR R A T kAT T AR . S RAY AR CTAB %32 AR A -t Fo  »F DNA
2R 3R 45200 ng DNA R BEEbg B R 4 h, ik 87 WA 10 B4 A Ry AR, Ry 3% = ik
20 ASAE M R Y B OO BEMG TR T 64 T3, P 8 AT Y AR EA LB F R AW AL
5 RGN MY AT A 40.6 £, 25 TN AFLP 5 FAFRR R KR R kA2 A
B RGABIEA SR FAF L ERRERAR T A8,
KR A 5 AFLP; 4k B
FESFES:S662.5 TEERIRAG:A XE4HS:1001—0009(2014)14—0115—04
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Yris HHE:2014—01—16

R I 2 DNA R84 k1 BRSNS 55 IR
B ZREERRE K R T GEBIRIE M P E AL
AR T AR BN AT

BAARDEC GRS HHS FEAC R

Analyses of Sequence Variation and Genetic Diversity on 18S rDNA Regions of
Auricularia auricula-judae

GUI Ming-ying' ,ZHAO Chun-yan' , WU Su-rui' , XIONG Yong? ,GUO Xiang'
(1. Kunming Edible Fungi Institute, All China Federation of Supply and Marketing Cooporatives , Kunming, Yunnan 650221 ;2. Key Laboratory
of Ethnic Medicine Resource Chemistry/State Ethnic Affairs Commission and Ministry of Education, Yunnan University of Nationalities,
Kunming, Yunnan 650500)

Abstract: Used PCR method to amplify 18S rDNA regions of Auricularia auricula-judaes and sequenced them,and then
used Clustalx 2, MEGA 5. 0 software to analyze sequenced results and predicte RNA secondary structure. These results
revealed the genetic diversity of five Auricularia auricula-judaes form Northeast China in order to provide reference for
cultivation introduction and new variety breeding. The results showed the length of amplification regions was 1 700 bp.
After removed ends of the poor quality area,the length of 18S rDNA sequences was 1 695 bp. The contents of (G+C)
were 48. 02~48. 32%. There were 25 variable sites and 10 parsimony-informative sites in the whole anaylzed sequence.
The variable sites mainly concentrated in 88~107 bp. The phylogenetic tree (N-]) showed 5 Auricularia auricula-judaes
clustered into a branch,and Auricularia polytricha gathered in another. The 18S rDNA regions homology of Auricularia
was consistent with that of traditional taxonomy. Nucleotide sequence combined with secondary structure of 18SrDNA
region may be provide some molecular structure information for the classification of Auricularia auricular-judaes.

Key words : Auricularia auricular-judae; 18S rDNA;genetic diversity;secondary structure
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