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Compare of Different Identifing Methods on Sanghuang
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Abstract: In this study, the different identification methods for Sang huang were compared. Sang
huang was identified by modality , molecular marker and HPLC fingerprint alignment, and the
identifing result was validated one another from different levels. Theresults showed that (1) the
morphological difference of strain could not use as the index for strain identification. (2) the
phylogenetic tree from HPLC fingerprint alignmen and from rDNA ITS showed more consistent.
(3) molecular marker identified other strains as P. baumii and P. linteus. Based on the above
results, the component analysis could regard as assistant means for identifying strains, but was
not exact and dependable in relative to nucleic acid analysis.
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( H ymenochaetaceae ), (25 000 U/HL) DNA pMD18&
(Phellinus) i T Vector Takara ; UNIQ-10
(=1 PCR (30)
, ( ):
, , Sangon( )
, 13
, , “ » BH-2 Oly mpus ;
“ ” , CCD ( Spot Rike 7. 1) Spot Rike 4 1
, , Spot Diagnostic ; ND-1000 :
, Nano drop ; 5810R MG 5331PCR
12 : Eppendorf; Gibco BRL 200
, 3 : Life Technologies; Gene Genius 2
, Gene Snape 6. 04C Syngene; — 70
T : Sanyo ;
1 R H
H 2 KRBTk
12 ()
, 21
, 1 ,
GenBank 3 . 26C 10 d,
(P. baumii P. linteus P. igniarius) tDNA ITS ’
( ), ’ PDA 9 cm s
5mm , 26T
1 10d, 5
Tab. 1 Strains used for Sanghuang in this study 5 mm ) 100 mL. PDA
(250 mL ), 120 r/min 26 C
9d, 9 c¢m ,
Phellinus spp-01 22 DNA
Phellinus spp-02 PDA 5 mm ,
Phellinus spp-03 PDA ,25 C 10 d,
Phellinus spp-04 ) 2, ,— 80 C
0.2~ 0.5¢ DN A

Phellinus spp-05

, Murray  Thompson'®

Phellinus spp-06

: R 2 mL ,

Phellinus spp-07 500 HI DNA (1% CTAB 14
Phellinus spy-08 mol/ L NaCl 80 mmol/L Tris HCI(pH 8 0), 20
Phellinus spp-09 mmol/L. EDTA(pH 8. 0)),65 C 30 min,
Phellinus spp-10 2~3 (241 1),
Phellinus spp-11 , 10 000 r/ min 10 min; , 2
Phellinus spp-12 x ,-20 C 60 min, 10 000

r/ min 10 min; 75% 2,
12 : 200 ML TE(pH 7 6), RNase

Invitrogen( ) ;Taqg DNA (DNase-free) 200mg/L,37 C 60 min;
(5 U/BL), dNTP(10 mM) T4 DNA : : (257 24. 1),
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10 000 r/ min 10 min; R mm, 5 HBm), LC solution , SPD-
(24 1),10 000 r/ min 10 min; M20A , -0 2% (5: 95)
, 1/10 3 mol/LL NaAc¢ 2% , : L 0 mL/min, :30 C,
R ,—20 C 60 min, 10 000 r/ min 254 nm
10 min; 75% 2, , 50 26 DNA
UL, DNA Q8 g/dL MEGA 4. 1" (Tamura et al 2007)
BioSpee-mini ( Shimadzu, s Kimura 2
Japan) , DNA 100 ng/HL, - parameter ,
20 C (gaps) (missing data)
23 rDNAITS (complete deletion) Ganoderma luct
White” ITS ITS4 ITS5  dum ., NJ
GenBank Phellinus rDNA ITS HPLC
, ITS-PF ( 5'-AGTCGTAACAAG 2004A ( )
GTTTCCGTA-3’) ITSPR (5-TCCTCCGCT- , NTSYSpc2 1 NJ
TATTGATATGG3) ,  Invitrogen ,  Mentel
(Invitrogen, America) 25 BL

: 1% PCR buffer(T akara, Japan) 1 5 mmol/L
MgCk 200 Pmol/L dNT Ps(Sigma, A merica) 0. 5

Hmol/ L 50 ng DNA
05U Taq DNA (T akara, Japan) FCy
cler ( Bie-RAD, America) , PCR
:94 C 3min; 94 C 30 s 56
C 30s 72 C 50s 32 ;72 C 7
min , 6 X loading buffer 5
BT, , 1L0g/dL , EB
, Bio-rad
24 rDNAITS
1 g/dL ,
PCR
pMDI18T ,
5 , AB+3730
DNA , In-
vitrogen GenBank
Guglielmo ¥ P hellinus rDNA
ITS R GenBank
rDNA ITS ,
5 18 rDNA 3 285 rDNA ,
ITSES 85-1TS2 ,
25
01lg, 5S0mL
s 20 mL R 60 min

: LG10ADHPLC ( )
Kromasil C18 (250 mm x 4. 6

31
311 REEAH SR
10 d,

2 2
, 1
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1
Morphologh of mother culture in Sanghuang
strains

312 HamiRiri )

Fig. 1

2 2 2
3 1.3 HHM I 5 5 mm
PDA , 9 d,
, P. spp

04 ) ;
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- g/ dL , ,
== P. spp-04 s
P.spp-Ol_ P.spp-02 — P.spp-03 - P.spp-04 — 11 730~ 810 bp
.. , 5

~ Pspp05 P.spp-06 P.spp-07 P.spp-08
/ ,
g/ L _ E L
P.spp-09 P.spp-10 P.spp-11 P.spp-12
2
Fig. 2 Morphologh of vegetative hyphae in Sanghuang
strains

3
Fig. 3 Morphologh of mycelium pellet in Sanghuang
strains
, P. spp-04
32 DNA rDNA ITS PCR
CTAB DNA R DNA
0D260/ OD 280 1. 8 ,
RNA R R DNA
10~ 20 Mg/ g ,
DNA , DNA 30 kb ,
2 2 4
DNA ,
PCR DNA
DNA , ITS-PF/
ITS-PR PCR 1.0

M 1 2 3 4 5 6 7 8 9 10 11 12

M. A DNA; L P sppOl; 2 P. spp02; 3 P. spp-03;
4 P spp04; 5 P spp05 6P spp06; 7 P. spp-07;
8 P. spp-08; 9 P.spp-09; 10 P. spp-10; 11 P . spp-11;
12 P. spp-12
4 DNA
Result of electrophoresis analysis of genomic
DNA isolated from Sanghuang

Fig. 4

MCK1 2 3 4 5 6 7 8 9 10 11 12

M. DNA ; CK ;1 P. spp-Ol;
2 P spp-02 3 Pspp03; 4 P.ospp04; 5 P spp-0S;
6 P. spp-06; 7 P. spp-07: 8 P spp08; 9 P. spp09; 10
P spp-10; 11 P. spp-11; 12 P. spp-12
5 rDNA ITS
Fig.5 Result of electrophoresis amalysis of PCR ampli-
fied product of Sanghang rDNA ITS sequences
33 rDNA ITS
rDNA ITS
12
637 bp(P. spp-04) 772 bp
(P.spp-01 05 07 10 11 12) 811 bp( P. spp-03
06 08 09) 812 bp( P. spp-02) GenBank
BLAST , P.ospp04
GenBank Phellinus
rDNA ITS ,
P. spp02 03 06 08 09  P. baumii rDNA ITS
, P.spp-01 05
P. linteus rDNA ITS
, P. spp-04
rDNA ITS
Guglielmo ' Phelli-
nus rDNA ITS s

07 10 11 12
P. baumii

P. linteus  P. igniarius
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GenBank 3 (P. baumii 308 bp(ITS1) 240 bp(ITS2),GC
P. linteus P. igniarius) rDNA ITS 48 7% 49% (ITS1) 49 6% (1TS2),

, 5 188 rDNA 3 28SrDNA, P. baumii  rDNA ITS
ITSES 85-1TS2 , ; 2) P.spp-04  rDNA ITS

rDNA ITS , ITSH , ITS1 ITS2 182 bp 193
5 85-1ITS2 708~ 710 bp bp, GC 48 9% 46 1%, 3
(P. baumii) 668~ 671 bp(P. linteus) 594~ 619 11 ; 3)
bp(P. igniarius); TSI 308~ 310 P. spp-01 05 07 10 11 12 rDNA ITS
bp(P. baumii) 281~ 283 bp( P. linteus) 214~ 233 , ITS1 ITS2 282 bp
bp ( P. igniarius); 5. 85 , 227 bp, GC 46 8% 51 5%,
160 bp; ITS2 240 ~ 241 bp P. linteus
(P. baumii) 227~ 229 bp(P. linteus) 217~ 226 34 HPLC
bp( P. igniarius) rDNA ITS
, rDNA HPLC , 212
ITS ITS1 ITS2 GC , 3~ 7
ITS1T GC 48. 7% ~ 49 4% min , 3.5~ 5 min 12
(P. baumii) 46. 6% ~ 47. 2% ( P. linteus) 47 6% ,
~ 51. 5% ( P. igniarius), ITS2 GC , ) ,
49. 6% ~ 49. 8% ( P. baumii) 51. 1% ~ 51 8%
(P. linteus) 47. 9% ~ 51. 6% ( P. igniarius), S 8S , ,
GC , 46 3% rDNA ITS , HPLC
12 , , ,
,tDNA ITS , 3 , 6

:1)P. spp-02 03 06 08 09  ITSI  ITS2

693.23 -
590.72
486.21
| ‘
385.70 | 1!
i
i
283.18 F f “‘ Phellinus spp-01
g (! N Phellinus spp-02
_ | L s = e — ———— Phellinus spp-03
r\‘ | ml Phellinus spp-04
- i L’ '“ﬁ Phellinus spp-05
180.67 1' I, 'm Phellinus spp-06
| w‘Hhi' Phellinus spp-07
| "‘~l \ Phellinus spp-08
! “l' ih DY Phellinus spp-09
78.16 = ] y .' '.lw Phellinus spp-10
I ‘. 1 <~ Phellinus spp-11
i VA ""‘L-v-‘ %Phellinus spp-12
+G.lucidum
-24.35 L L L L !
0 3.62 7.25 10.87 14.49 18.12
6 HPLC

Fig. 6 HPLC fingerprint alignment of Sang huang
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35 DNA
DNA ,
HPLC rDNA NJ
ITS , , 7 HPLC
2 rDNA ITS , 12 , rDNA ITS
0. 000~ 0. 605 , P. spp-04 rDN A ITS
12 , 0586~ (Q 605, , 12 3
P. spp-04 Q 203, , 1 P. spp-01 05 07 10 11 12 ,
P. spp-04 11 P. spp-02 03 06 08 09 II ,P spp04
, 0. 000 0 024 HPLC | I,
, 12 HPLC
Q 003~ 0. 656 , P. spp-04 12 ,
, 0.376~ Q 656, P. spp-04 ,P. spp-04 ,
Q 448 , 11 , ,
0. 003~ O 324, , DNA ,
P. spp-04  P. spp-01 , P. spp-05 , P. spp-05 01 12 10 11 07 I , P spp
P. spp-10 M eantel , 03 08 09 02 06 m .
R= 0 8768, P= 0. 001 000 000, ( 1000 permu rDNA ITS
tations), , HPLC
2 rDNA ITS HPLC
Tabh. 2 Genetic distance based on rDNA ITS and HPLC fingerprint of Sanghuang
G luidum P sppOl  Pospp02  Pospp03  Pospp04  Posp05  Pospp06  PosppO07  Pospp08  Pospp09  Posppl0 R osppll  Posppl2
6. lucdwm 0000 0.477  0.231  0.35  0.448  0.412  0.269 0362  0.309  0.294 0.337  0.368 0.399
P.sp-0l 0.5  0.000  0.201  0.066  0.656  0.026  0.240  0.03  0.105  0.149 0.023  0.025 0.064
P.sp-02 0.5  0.024  0.000  0.089 0492  0.129  0.071  0.102  0.047  0.095 0.115  0.092 0.178
P.sp-03  0.58  0.024 0000  0.000  0.583  0.014  0.15  0.023  0.0l4  0.154 0.014  0.024 0.080
P.sp- 04 0203 0.586  0.605  0.605  0.000  0.625  0.376  0.550  0.535  0.480  0.600  0.582 0.549
P.sp-05 0.5 0.000  0.024  0.024  0.58  0.000  0.197  0.021  0.037  0.157 0.003  0.012 0.061
P.sp-06  0.58  0.024  0.000  0.000  0.605  0.024  0.000  0.112  0.119  0.103 0.172 0.148 0.221
P.swp-07 0.5 0.000  0.024  0.024  0.58  0.000  0.024  0.000  0.04  0.107 0.013  0.014 0.072
P.ospp- 08 0.58  0.024  0.000  0.000  0.605  0.024  0.000  0.024  0.000  0.129 0.035 0036 0.096
P.ospp-09 0.8  0.024  0.000  0.000  0.605  0.024 0000  0.024  0.000  0.000  0.127  0.093 0.155
P.ospp-10  0.562 0,000  0.024  0.024  0.58  0.000  0.024 0000  0.024  0.024 0.000  0.006 0.051
Pospp-11 0562 0,000  0.024  0.024  0.58  0.000  0.024 0000  0.024  0.024 0.000  0.000 0.057
P.osp-12  0.562  0.000  0.024  0.024 058  0.000  0.024  0.000  0.024 0024 0.000  0.000 0.000
Ims HPLC

:_|— Ganoderma lucidum
Phellinus spp-04

Phellinus spp-05
Phellinus spp-01

Phellinus spp-12
Phellinus spp-10
Phellinus spp-11
Phellinus spp-07
Phellinus spp-03

|— Phellinus spp-08

L Phellinus spp-09

Phellinus spp-02

L Phellinus spp-06
! 0.0|3 O.IO7 0.|10 0.|13 O.|17 0.|20 0!24 0|.27 0|.30 0|.34

7 rDNA ITS

—_—‘:Ganoderma lucidum 3
I Phellinus spp-04
Phellinus spp-01
Phellinus spp-05

| Phellinus spp-07| |
Phellinus spp-10
Phellinus spp-11
Phellinus spp-12

Phellinus spp-02
Phellinus spp-03
Phellinus spp-06
Phellinus spp-09

L 1 1 1 1 1 | | | 1 1
0 0.030.06 0.090.120.150.180.210.240.27 0.30

HPLC NJ

Fig.7 NJ phylogenetic tree based on rDNA ITS and HPLC fingerprint of Sanghuang
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ITSES. 8S-1ITS2

1 bR
4 % , rDNA ITS
(o= 131 rDNA IZTS
' NJ , 12 .
rDNA ITS
’ 12
’ 7 : 1) P.spp-04 3
Phellinus (P- baumii P. linteus P.igniarius) s
P. baumii P. linteus  P.igniarius »2) P spp-02
03 06 08 09 P. baumii; 3) P. spp-01
’ 05 07 10 11 12 P. linteus
,P. spp-04 , ’
HPLC
() , 12 HPLC
’ 12
2 ,P.spp04
, rDNA ’ ’
ITS ITS tDNA >
, , (185 D- DNA ’ ;
NA) (285 rDNA) , ITS »
PCR , ’
12 rDNA ITS ’ ’
PCR s 1
P. spp-04, 11 ’
730~ 810 bp R ?
, P. sppO01
05 07 10 11 12(772 bp)  P. linteus ’
, P. spp-03 06 08 09
(811 bp)  P. spp-02(812 bp)  P. baumii
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