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ITS Sequence analysis on four fungi of Hymenochaetaceae
CAO Xiao-ying, JIANG Ji-hong, SUN Yong, CHEN Feng-mei, LIU Qun
(Key Laboratory of Biotechnology for Medicinal Plant of Jiangsu Province, Xuzhou Normal
University, Xuzhou 221116, China)

Abstract: Objective To analyze the TDNA ITS sequences of Inonotus obliquus, Phellinus rimosus.,
Porodaedalea chrysoloma, and Inonotus baumii, and study the utility in phylogenesis and identification of
these strains between China and foreign countries. Methods The ITS gene fragments of the four fungi
were PCR amplified and sequenced. The rDNA ITS regions were analyzed by means of the software of
Clustal X and Mega 3.1. Results The entire sequences of rDNA ITS1, ITS2, and 5. 83 rDNA were ob-
tained. The sequences of ITS1 in these four fungi ranged from 244 to 324 bp in length and those of ITS2
from 229 to 274 bp. The phylogenetic relationships of four sequenced ITS sequences together with those of
three selected fungi and Bondarzewia montana (DQ200923) downloaded from GenBank were constructed ,
B. montana was designated as outgroup. The analysis result was consistent with those from morphology.
Conclusion The ITS sequence can be used to identify the molecule of these four medicinal fungi.

Key words: Hymenochaetaceae; internal transcribed spacers (ITS); sequence analysis

KEAFLE R (Phellinus Quél. ) MLFFLE B Un-  HABILEE ITS B B AL 5.

onotus Karst. em. Imaz.),)& TIE#8 & B (Aphyl- 1 #HE5F%

lophorales) i #l] % & £l (Hymenochaetaceae) , & % 1.1 AR R BB ILE Inonotus obliquus , FE 2 K
LERPEREENHE. A5 e 4 M5 B fL B Phellinus rimosus. ¥ 5 2 L @ Poro-
JyREWR FL B Inonotus obliquus (Fr.) Pilat 2 KB daedalea chrysoloma MBI AR ZFLE Inonotus bau-
LB Phellinus rimosus (Berk.) Pilat W4t 2 LB mit 4 M EERXRE B BT K TIL.4 Prot. Mar-
Porodaedalea chrysoloma (Fr.) Fiasson &. Niemela garita A. Bondartseva %5, BB ILH 425
FEWAZILE 1. baumii (Pilat) T. Wagner & MAEYBEARE A SE R,

M. Fisch. BRI EEHMAM I NE. X449 MER 1.2 A5 DNA BB FREL 0.5 g WIS 57 5
K E—HRIBAEL, A4 ZFLE . Donk F 1971 REMEEEZER TR, R EEG G
FHEHNARABER  EEZRRERBTAX 2 BBRAM. % T 1.5 mL Eppendorf % il A
KK (HEE 1984 41 1989 4F Fiasson™ 5 Imaze- 1 mL DNA # B 28 b ¥k (500 mmol/I. NaCl, 100
ki ¥ T Ay & N Porodaedalea chrysoloma, 3 Jg K mmoi/L Tris-Cl pH 8.0,2.0 mmol/ L. EDTA pH
ZPANEX, MMWAZILEE Pilat F 193244 S OMNENFE RIS BIK.8000xg.15 CH
B H K Phellinus bauwmid™ ), FIMELRH NARHE 05 min; F EBBREHMA 1 mL DNA HHE s
BT ARZILER. 2002 4 Wagner @B AHE W, £AES,8 000X g, 15 CH.L 5 min; 3 |- 1§
ARTEEKERANFILERY. X4 EEHE B MA 1 mL 65 CHI#E DNA R 2 ik (700
THRAR HPHBARRABMENAZAEL  mmol/L NaCl, 50 mmol/L Tris-Cl pH 8.0, 20
AR EERERES T AR HEZER  mmol/L EDTA pH 8.0.5% CTAB.1% B# %2
AHM RS, RBAEEARMEC Y g B, BEWNRE. ESBS. A 65 CKE 30 min,
2 EBRAR Y BRI SRR MRS - REGEIES ;12 000X g, 15 CEA 5 min; UL
FEATHRITRER. . BE. 208 . EhE . WE. B MA AR EG-F B4 s D, RREHIR
LR T ERE. ITSIMITS2 R ERTFRE, SZRBEAMR #E 15 min; 12 000X g,15 C
HARFHERA ERANFAMN B HEERE B 5 min REHR, WASEBN SR, T4
BYE. IMFREITS ENATEEYHNS RST,4 CHE 30 min; 12 000X g,15 CE L 10
TEREURBAYMHEARMAZRRHENERE minFEEBRMA 5% ZBEERK; 12 000X g,
MAZREXRRAM Y ALBHETRARE 15 CEL3Imin; FEHR BRKNTHE LW
IREHERILRE . ERARLE M ZAERNE Bk A 100 pL TE S, 37 4 CHEAEH - 20
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1.3 ITS FHIRY 1. 44k . PCR ¥ 1 K B % AB
A A 2400 B PCR ¥ 8 (X 3647, MR R R 25
pl, & W DNA # ) (4 25 ng), MgCl, (25
mmol/L ), dNTP (200 umol/L), [F & 5| ¥ (5
GGAAGTAAAAGTCGTAACAAGG 3, 5 TC-
CTCC-GCTTATTGATATGC 3') 2 pmol/L, Tag
DNA B4 (15 U),10X PCR Buffer (100 mmol /L
Tris HClI pH 8.3, 500 mmol/L KCl, 0.01%
gelatin), PR M BF:95 CHIAH 3 min;95 C
Z5H 1 min,55 CiB:K 1 min,72 CZEM 90 s,fEHR
35 W ;72 CEEM 7 min, ITS ¥ 1> Y vk/s A L
W FE A ) TR A BB A ¥ A4 7= 6 I 181 iz & el i
gtk

1.4 ITS F3 KL RERPFF e Ak )G B P % 8
3 pGEM-T #fk b, % A#l %4 19 KB #F % DH5a
B A, BN I B BT PR e g, B & PCR
BMEASEHARE. BiEARBMHEREE
BEFELVERLBNT.

1.5 DNA J7 5 9 Xt £ HE 5 1 2 48 W 1 44 2.
ITS1.5. 8S rDNA FI ITS2 %1 75 B AR 3 Br 51 9
PR 3 A Y115 B 0 (NCBD P b 4R 4t i 30 2 5

BHMEEMHEXTFIHE. WEH® DNA 75 H
ClustalX B HG-#47 0 HEF . FF 4 F i fb s 1% 4
rikfE (MEGA version 3. DWW ESFRGEM .

2 HRESW

2.1 WEHEB 4 AFBITS FIHKEMGHC
BB A BT IR B TS 751 € B B GenBank
(EMBLSHE D, WEBMHBEAHEITSI,S. 85
MITS2 £ K FFI DL K 18S,26S #AFH, KE N
677~780 bp, MBI 1 1R 1 AT .4 M EHE K
ITS1 K BETE 244~324 bp, B KA 80 bp, FH
# 292 bp,5. 88 rRNA % 147 bp, H55 4 —3 . 3
B X LB AR 5P 1TS2 K BETE 229~274 bp B KA
# 45 bp, FHKE LN 254 bp,

2.2 WIBER 4 AR ITS BB IE R . AN
b 4 PP FHE BN ITS] A ITS2 KEF £ R
F2, EHITSIMITS2 HERHTEBE TN
23.4%~79.3%,22. 4% ~28% , LB ITS1 % 1TS2
HAEFIRER, ITS1 ZREB/MERAELERAKZTL
WS R LB Z E T 1TS2 2= 5 fe/h i i 3L 78 4%
HWARILAESHBARRILEZHE. ITS1 ZREKM
HRAEHBARILESENAKRZEZHE,ITS2 %
REKHEAERH EAESHBAZEZN.

F1 REEAMITS1FITS2 5 G+C B/ .KE R GenBank Ky iEHMEICS
Table 1 G-+C Contents and lengths of ITS1 and ITS2 of four fungi in Hymenochaetaceae,

and their registered numbers in GenBank

1TS1 5.8S rDNA ITS2
RS R AR
K /bp G+CE&/% K /bp G+CB/% K JE /bp G+C&®/%
WAL 324 51 147 47 274 57 DQ103883
BANARLHE 244 48 147 47 252 48 DQ103885
e RLAE 287 47 147 47 229 46 DQ103886
MBI 311 47 147 47 261 50 DQ103887

00— TEABILI MDJCBSSS
FERSLE 1FO 8681

AR SLE DJCBS84
——IW[: AR BT SFCC 50029
————em———— SR AKEILE MDJCBS86

FAH ZFLEE MDJCBSS5
__W: FARHE AL CPMR 5406

% FLE DQ200923

5% E B R 0000 B A FAR A I i B (%)
Sequence numbers on branches are bootstrap values (%)
of 1 000 replications
Bl NERASAENIEHFET ITS1.5.85
ITS2 RS HHMBENRER
Fig. 1 Dendrogram of ITS1,5.8 S, and ITS2 sequences

with B. montana as outgroup

R2 NEEHIFAREEEES
Table 2 Genetic distances of four fungi

in Hymenochaetaceae

SBAARIE BWMARILE BEBLHE FELH

BAUARILE 0. 224 0. 225 0.234
WA ZILE 0.793 0. 280 0. 262
mWEHELE 0. 234 0.595 0.243
e L 0. 385 0.474 0. 365

2.3 FIEER 4 F5 GenBank HAH N Ay ITS
FF5 L% : A GenBank F# T 3 &40 353X 4
HHAE M 3AFLE ITS B3l k—&5MNE ITS
75, & ClustalX 5t3X 8 4% /%5 # 17 thxt, iz A
4 F HEAL B 18 53 BT B MEGA version 3.1 H i i%
K 14 4 ¥ (maximum parsimony) i @ E L X B H,
JLHE 1, BRARFE 4 KZFF 250, & EFEREE
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FLE IFO 8681 (AY558593), #4 4t B 7L B CFMR
5406 (AY558612), #1 i A B fL B§ SFCC 50029
(AY558608) 1 4k W5 ¢ %1 & 78 #2 £ fL & Bon-
darzewia montana (DQ200923), LEHEH R KA A
WHKE N 286 5, —BHEHEE N 0.86, REWH
H0.79, BE—HIE#E N 0.80, EEHN X RE
REFH A2 AW ERTAE B ILE S8
MHEB FLE TFO8681 RE— R, BE XK EH
100% , ¥ H 58 4 A HEXE LB MDJCBS88., #ii A2
LE 58 &8 0MmBAkEE SFCC 50029
(AY558608) BE—#2, HE X FFRIEF 100%, &
& J A EFLE MDJCBS84, X 4 MEBEXE N
— KX BERHEMNRBAILER, B BAA SR
EfL# CFMR5406 B — B, HE X/ X R
100% , % & A4t EFLE MDJCBS85, [Alat 5485
ABLERBE— KL AR NKRZILA SR Z
AHEMXRRIE. BENKELEEHERARIL

B MDJCBSS6,
3 itig

EMENRERMDNER, TEREFITEHEY
SN SN MREWHETHREE. BEEF
SR b SEAREAM BATEERE FELE EAT
BHRE BB FIE RS E X B
MEALEREREBEIL KO LB ALE . ER
AEZLAE BRHELELEBREAH 4 HAHE
B ARk DNA i 3 5% % (8] R X (TTS) J5 31 i
FTUE, 75183058 & A8 E SR E R
ITS #47 T tb#r, 35 A ClustalX #%{&4# MEGA ver-
sion 3.1 A Fik b BT RBGHETHRERE 77
MRETREFMNER A HASHERPRERKZ
AEEAEDMMN G ER ITS B34, K 3 f35
E MR EF ) ITS FHIRE—E. HHX 4 #Z
FAEHESHEA¥ENEEER—BITS FHE
A] A B R — S R R B o A B R
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