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Abstract: The culturing condition for isolating ecotomycorrhizal fungus Tricholoma spp. was performed, and 10 matsutake
isolates were got from Yajiang, Sichuan Province. Using NS1 and NS6, NS1 and NS8, ITS4 and ITSS primer pairs, the 18S
rDNA and ITS fragments of these matsutake strains was amplified, and digested by Alul, Haelll, Hinfl and Mspl,
respectively. The results showed that these strains had the same restriction patterns for each restriction enzyme, which showed
that the homology among these strains were very high. Furthermore, the ITS sequence of representative strain E7 was
analyzed, and compared with the data in the Genebank, and then the phylogenic tree was constructed. The results showed that
the ITS sequence of E7 was the same as that of 7. matsutake KBF20T07 which was isolated from South Korea, and the ITS
sequence of E7 had very high similarity to those of the most other matsutake strains in the Genebank. The phylogenetic
analysis showed that E7 and the matsutake strains from Genebank were in the same phylogenic branch, which suggested that,
from the taxonomic point of view, these matsutake strains isolated from Yajiang belonged to Tricholoma matsutake.
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1.1 WEHEEORE.SS Table 1 Medium for Isolation of Tricholoma sp.
MAENEHBEMETLERERER FLE,WHELTBRE R4 &EAﬁBH 5 . b

ERAFRNEREREFE DIBREANEERY . §& Content R

THBRBEIEFEN, R EEE LI 100g FA 1000 ml = %% 8 Glucose(g/1000ml) 20 10 20 20

FMEH, A 500 ml #iBK,108~115C& 60 min, f 4 24  HEEBE Mannitol (g/1000ml) 10

ot WA TR E AR AT 200 m = IR Yoo Brmraflonimh 00

east Xtract

P K & powder (g/1000ml) 5 5
BAREEREHINREFLER.XEEFEE, S UREFE 4 B Beef Extract(g/1000ml) 3

KRBT HRMERE B ETEFEREE.20(C . EHMK Peptone(g/1000ml) 5

B 10 M EB RS ¥ .F1,F2,F4,F7,E3,E4,E5,E6,E7,  HCl (mol/L, mD) 1.6

E15. NaCl(g/1000ml) 0. 25

1.2 DNA 4% T B R Soil Extract(ml) 200 200 200

56 7 0 i 0 6 B 0 1~ 2 L LB D44 % Potato Extract(ml) 200 200

R “ z = & Bif Agar(g/1000ml> 20 20 20 20

E!E*ﬁ%k,% CTAB &[SJ%H& DNA,ﬁﬂMEE?_ZOCWﬁ% pH 5.0~5.2 6.0 6.0 6.0

.
1.3 18S rDNA PCR-RFLP # ITS RFLP

L NS1 (5'-GTA TCATATGCTTGTCTC-3') #1 NS6 (5'-GCATCACAGACCTGTTATTGCCTC-3"), NS1 (5 -GTA
GTCATATGCTTGTCTC-3') # NS8 (5-TCCGCAGGTTCA CCTACGGA-3') % 185 rDNA ¥ 3 i # . ITS5 (5'-
GGAAGTAAAAGTCGTAACAAGC-3")#l ITS4(5'-TCCTCCGCTTATTGATATGC-3') 5 ITS 3141, 4 5 ¥ # 18S rDNA
1 ITS KBk, PCR & & 3 :Dynazyme RSB E ik (10X) 5 pl,dNTPs (10 mmol/ L) 1 p1,NS1 F1 NS6 (5 NS1 fil NS8,
ITS5 #1 ITS4)3[# (50 mmol/ L) £ 0.5 pl , 4 4% DNA 50 ng,Dynazyme B-&8 (2 U/pD) 1pl, ABAA R R B E&KE 50 ul,
R WL 3CH 4, £ 8 18S rDNA 1 ITS § 874 8~10 pl 4+ % Alu 1 . Hae l [ Hinf 1 Msp 1 F 37 CEEYIE R H 3% K
HiEBER R kL ®. UV ERRERLEDH.
1.4 ITS 31447

FIITS5.1TS4 K514, ¥ B M EAR KRB E7 fE R4 1TS A B, A3R e i R ik ik, h LB ATWE ITS 5
%), Fi ClustalX fl TREECONW 3114347 31 3R 18 R0 R B
2 SRSW
2.1 MEHBRAER

REFREZN, AREFLAREBUSBRBARFYNREFEEER. NIREREF AETFAERSBRERSE
WERMGERY, ATFSHRERTORBREAESR. SBEHR
B, EEZERBEE. A 20dEEFHRBEREKELZL,60d 5
HEERZRA 2~3om, BERE . HIBR, HLA B 2SR X
HRZHE NE@E D BLERERERR. REHEERST
#A.C.D FAEKRF, BEFAMWK . EHFEB EAEKMEX
B, EEFREACDHEME, 23RALR. KETHEHR
HHRIF SRS HEE 200, B2 B E 10g, VB, lmg, VB, i
Img,ntiH 80 0.5%0. MHEHMAEREIFE LAERRNR. il ] ‘
2.2 18S rDNA 1 ITS PCR-RFLP , . -

B4 NS1 #1 NS6.NS1 # NS8.ITS5 #1 ITS4 X 3| #15- #47=4) B 1 EEKET ME%
JG » 3k 78 # 185 rDNA H B k/N4 $1%12% 1. 5kb 1 1. 9kb,ITS Fig: 1 colony of matsutake strain E7
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HEBR/AN S 700bp, F 4 Fi RR I 9 LI BRI 38  BERE TGS R B8 X 10 D EBR B AT 52 A8 R 9 B U0 B3 (B 2) R
MERERE LH—BH., XELERSEMOPRER B, TRXILAEKRESS % LR FR—DF.

e

g

2A  ITS digested by Alu 1 ;2B,2C
ladder,F1,F2,F4,F7,E3,E4,E5,E6,E7,E15,100pb gene ladder
2.3 ITS FHI4r#
4% 18S rDNA F1 ITS PCR-RFLP #4558 , U F LB K BB F 1 E7 EARKE K, T HE ITS BRI EENEFF,
3187 ITS £ 640bp HF 5 (B 3). M Genebank FFKEAH ML F Y ITS £, A ClustalX 41T b Xt (alignment) 47 , B
A TREECONW # {4 3 17 38 %& (Neighborjoining ) 7+ 47 , B B IA W MW R A X EW (A 4. B 4 TR, E#k E7 5 Park 5 AN
HESBEM T. matsutake KBF20TO7 b FRI—TREREF A X MBS T. matsutake BB ERRBMRIE, X ITSF
FIHER. B THREERSEECHIBR HITSEFINERFEA L (E D AR 2HBETA. 4B EEMBIHRERKRS
Tricholoma matsutake AT B FF ZBER /D (<1%) IEXSBEEEDI X LR TFR—4F.

1 AAGGATCATT
61 GCCTGACGCC
121 GAGGAAGCTC
181 AGCCTATGCA
241 GCCAGTAAAC
301 CGCAGCGAAA
361 ACGCACCTTG

B2 #AHE ITS 1 18StDNA RFLP Bi%
Fig. 2 Fingerprints of ITS and 18S rDNA PCR-RFLP
18S tDNA restricted by Hae I and Msp [ ,respectively; A 72 & & From left to right.100bp gene

ATTGAATAAA GCTTGGTTAG GTTGTCGCTG GCTCTCCGGG GCATGTGCAC
AATCTTTTCA CCACCTGTGC ACATTTTGTA GGCTTGGATA AATATGTCTC
GGTTTGAGGA CTGCCGTGCT GCAAAAGCCA GGCTTTCCTT GTATTTTTCC
TTTTATTATA CACTCGGTAT GTCATGGAAT GTTATTTGGT TGGCTTAATT
CTTATACAAC TTTCAACAAC GGATCTCTTG GCTCTCGCAT CGATGAAGAA
TGCGATAAGT AATGTGAATT GCAGAATTCA GTGAATCATC GAATCTTTGA
CGCTCCTTGG TATTCCGAGG AGCATGCCTG TTTGAGTGTC ATGAAATTCT

421 CAACCTTTTIC
481 GAAGTCTGCT
541 ATTATCTACG
601 AATCTCTGAC

AGCTTTTTGT TGAATAGGCT TGGATTTTGG GAGTTGTTGC AGGCTGCTCA
CTCCTTAAAT GTATTAGCGG GGCCCTTGTT GTCTAGCATT TGGTGTGATA
CCATTGTGAA CAATGTAATA GGTCGGCTTC TAATCGTCTC GTAAAGAGAC
ATTTTGACCT CAAATCAGGT AGGACTACCC

B3 MEREM E7 8 ITS £)771
Fig. 3 ITS sequence of matsutake strain E7
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Table 2 Distance of 1TS sequence between strain E7 and reference strains

%5 Code Bk Strains 1 2 3 ¢ 5 6 7 8 9
1 T. matsutake Y1
2 7. matsutake KBF20TO07 0. 003
3 T. matsutake UPS F-013394 0.003 0. 000
4 E7 0. 003 0. 000 0. 000
5 T. matsutake FR191001 0. 005 0. 002 0. 002 0. 002
6 T. caligatum sp- 0. 005 0. 002 0. 002 0. 002 0. 003
7 T. magnivelare sp. 0. 006 0. 003 0. 003 0. 003 0. 005 0. 005
8 T. matsutake Tm33 Q0. 003 0. 000 0. 000 Q. 000 0. 002 0. 002 0.003
9 T. matsutake Tm. 1 0. 003 0. 000 0. 000 0. 000 0. 002 0. 002 0. 003 0. 000
10 T. matsutake TmA-5 0. 003 0. 000 0. 000 0. 000 0. 002 0. 002 0. 003 0. 000 0. 000
3 itig

HTFRERTHERRAE FEL MR RAGRIESREFENERE S RGBT FELE HEKEE
WA, D BWEEREAREPEANEERKRENRE L RR BB S BEFE, BB E LN ERKBIRIFAHF . B
EFRANEWEEBERABAOCHL HARRFE—REK MEXREEFETHYHRAAERKERYEERAR,BR
“BIJE Gshiro)”, MREREFMAERZAAAERNERLBENERAS ARALEREMNREMARHTHRANLELY
BEFAGTRFPERMER S F ZHEWEKRBIPUE MRS & G U IR LZERNBEEFRY .
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HRMEY H LR TP ,18S rDNA 1 ITS 5 EHAR
SFHIR,ZARE B R WB/D, W AT A R H B AR E N 68
RHEERFW 1, BF 18S rDNA WREFHME, W ITS L FR
FEBRAFZ 6, EREERZ W T HFFI L 185 (DNA &R
EXEHEITS I GMERTHREEANREZREN. 2R
H LKA T WA 18S rDNA RFLP.ITS RFLP L& &
B ITS 5, i B bk 59 18S rDNA #1 ITS PCR-RFLP 4] &

52 AR R R DA R ST R B — B TR T e AT9s3y

E7 52 L Tricholoma matsutake KBF20T07 ) ITS JT¥ 358 & B4 MEEKET R ITS RER BN
—H.EITSHFEEETWFATFR-NRERT X MBS Fig.4  Phylogenetic tree constructed from ITS sequence of E7

X E,MET AREZHENBINMREFRESLELRT

Tricholoma matsutake, BIEWMN  ENCHNREERE, NI EREERNERIFHEAXY. BEHYHERLD BEY
EERBFEROUELRC.MALSEE2WEEKENIEARAES KA RRER XA, B R#— 25 KREHEE .M
MEFERNEE, UBRAHENIEARESR YLK SAFREY A HRER S L0,

MEEMAIMEATIRERREFRTZ4. ZHA BEMALHRSE CLRESIRF MARRTLUEE 4+ MAE
HEMESZREFEH—SRAN, REMNBKFEATIRESRCWELWEIR, HWRE T —LH RIS B ANHEY R
W R EARKR  RERNF MY IR RN SRS, XS KA SRS, B, FEREENS KA TFRER
AT 5 R R AR D 6] ) A BB T A A AR R X B RN B AR O, S A AR SRR XX T N A A BRI PR R
REMNSEFRESTENEP REREMTREMNA URIARRASEARANKESERZTABAARRNEL,
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