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Identification of Phellinus linteus by Comparison of Colony Shapes
and Using PCR techniques
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ABSTRACT: Twenty-two Phellinus strains were characterized using colony morphologies and
polymerase chain reaction (PCR) to divide into Phellinus linteus. There were some differences in
mycelial growth and colony shapes among the strains when they were grown on various media
such as PDA, MCM, MEA and YM. Phellinus linteus was slowly growing, formed golden-yellow
colony, and produced blue pigment on PDA media. When the regions of internal transcribed
spacer (ITS) were amplified from ribosomal RNA (rRNA) coding genes of P. igniarius and P. lin-
teus strains by means of PCR, two types of band (700 bp and 800 bp) were appeared, respec-
tively. For the amplified intergenic region I (IGRI), P. igniarius strains showed a different band
among 500, 600, 700 and 800 bp according to the strains, whereas P. linteus strains did one spec-
ific band of 700 bp. By polymorphism analysis after digesting the amplified products with 6 dif-
ferent restriction enzymes, a band specific to P. linfeus was generated when the products for ITS
region were digested with Haelll, suggesting that the enzyme digestion could provide effective
method to distinguish between P. igniarius and P. linteus. And also, the analysis of genetic re-
lationship showed that the genetic similarities were 89% and 95% in P. igniarius and P. linteus
strains, respectively. Random amplification polymorphic DNA (RAPD) analysis using multiple
primer sets and arbitrarily primed PCR (AP-PCR) with ITS3 primer could also result in a repro-
ducible way to identify P. linteus strains.

KEYWORDS: AP-PCR, Phellinus linteus, Phellinus igniarius, RAPD, rDNA

C

FHEAHeR ddxlgoli@Basidic o2 4A IR, 1994). Tz} o

mycotina) %l ﬂ&-"’—(Aphyllophorales) a2 et fAlske £ FAC AEeS 7P‘l.1- sict.
v]E9 A7 (Hymenochaetaceae) AFHAL 53] HARAEFHAL ERIA 2 drfo} ofdd)

Z71e]

(Phellinus)d| &3l WARnEFog EXAE

AUP. linteus), TEAEZHA(P. igniarius), F3
FHA(P. robustus), FHESAENA(P. pini) 5
AAAA 2 oF 2205] ¢4 3]l 2 1} (Larsens}
Cobb-Poulle, 1990), 3toll= 7Fo0] E¥3l= A

*Corresponding author

466

o Bx¥3 Aoz wWxle] ¢l ovM(Gilbertson}
Ryvarden, 1994), 233} 22 B2 3= E
A= glth o] WAL Uk ez gl
2 48A gler HYr)5 34, A7s B,
52 5 dE|Ago] kA, 539 FEAY
oA 96.7%2] F& FFAAEo] Ae AR B
= | OkEF, 1992) FAle] FiE 2 g)oh. AEFH



Identification of Phellinus linteus by Comparison 467

A5l i W} AFe 7, L& L I5elA]
Fukg] o] Zojx|x glon] Fd| ule} ki) Alo)
& Aoz oelA g1, 53 Tkegawa S-(1968)3}
A E(1994)8 AR EWAY] 2FENE B
g ut glon d2 o o] gAe] oA L gl A
ojct. meba] At A FW AL FAlo] 27
3k & Aol T el 315 A1EH
AFY wjekd E4 9 ribosomal RNA genes
(rDNA) 4& Edl2 A3 SAAEFHAL T
Hshazt 3 stsict.

M= 3 gk

Strains and culture condition
B AF] A4F F5E 12 ATCC(American
Type Culture Collection) 2 & IFO(Institute
for Fermentation, Osaka)djr] TAAR =413
EAREZAA A 2FAZTHA S B} = A
Qrol AAsRe WALz R 7

ZAAENA(P. linteus)e] 1175, HEAEHA
(P. igniarius)®] 8735, £vo] BT dF7}
37N = & 227) F3=o)cH(Table 1).

AAFEE £C TF BEA | REFEA dQ
& wjmle} ZARE R o] 01218k ¥ FF A Aol 3
em o)A} AgHE W FE9 FPAEelA 27 8
mme] cork borers A& wo] Table 29 ZA]

o w2 47}A) WA o) A2} F& A3 el

25°C 827104 77t wjek F FALAA Zol, ¥
2 Qw2 2Asb, 149 Fof 720 A 2 e
2 A& A8k

Medium and isolation of genomic DNA

TAFe] wjofe ZF5ol| PDB(Potato Dex-
trose Broth, Difco Co.) 24 g/l& ¥, 250 m/
Erlenmeyer flaskol] 100 m/% X3+ % Ab#3}
o 3 Al HelA Aetx Sle FARE AT
o}, ol AFH “HZ]—‘E 25°CollA 257k 120 rpm

Z Z o2 zehoFsielrt. Genomic DNA £2]+& vk
Phellinus%0 2 359 14 F5o|ch £ HzE ¥ FAE A4z dapapielr] dAdLR
Table 1. List of strains used

Strain No. (ASI) Nomenclature Collected year Source
26001 Phellinus igniarius 1993 U.S.A (ATCC36121)
26002 Phellinus igniarius 1993 U.S.A (ATCC46215)
26003 Phellinus igniarius 1993 U.8.A (ATCC62780)
26004 Phellinus linteus 1993 Japan (IFO6989)
26005 Phellinus igniarius 1993 U.S.A (ATCC46215)
26006 Phellinus igniarius 1993 U.S.A (ATCC62780)
26007 Phellinus igniarius 1993 U.S.A (ATCC36121)
26008 Phellinus igniarius 1994 U.S.A (Alaska)
26009 Phellinus igniarius 1994 U.S.A (Alaska)
26010 Phellinus linteus 1995 Korea (Jungseon)
26011 Phellinus linteus 1995 U.S.A (ATCC26710)
26013 Phellinus linteus 1995 Korea (Pyungchang)
26014 Phellinus sp. 1995 Korea (Kangwon Pro.)
26015 Phellinus linteus 1995 Korea (Kangwon Pro.)
26016 Phellinus linteus 1995 Korea (Kangwon Pro.)
26017 Phellinus linteus 1995 Korea (Kangwon Pro.)
26031 Phellinus linteus 1995 Korea
26035 Phellinus linteus 1995 Korea
26070 Phellinus linteus 1996 Japan
26071 Phellinus linteus 1996 Japan
26089 Phellinus sp. 1996 Korea (Kimjae)
26090 Phellinus sp. 1996 Korea (Andong)
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Table 2. Composition of media

Medium (g/)*
Ingredient

PDA MCM MEA YM
MgSO,- 7H,0 0.5
KH,PO, 0.46
K,HPO, 1.0
Peptone 2.0 5 5
Yeast extract 2.0 3
Malt extract 20 3
Dextrose 20 10
PDA (Difco) 39
Agar 20 20 20

*PDA (Potato Dextrose Agar), MCM(Mushroom
Complete Media), MEAMalt Extract Agar), YM
(Yeast Malt).

vl %, CTAB buffer(1% Hexadecyl Tri-
methyl Ammonium Bromide, 0.7 M NaCl, 50
mM Tris-HCl, 1% 2-mercaptoethanol, 0.2%
SDS, 50 mM EDTA) method(Zolan and
Pukkila, 1986)2 A}&3lgic}l. 2e]¥l DNA:=
spectrophotometer(260 nm)ej|4] &F#%E(0.D.)}&
Z2)3) 4] template DNA ==& 2431t}

Polymerase Chain Reaction

B Aol Al4-¥ primerE® Saccharomyces
cervisiae®] rRNA coding gene(rDNA)2]
sequenced|A] AAE AL Z ITS(internal tran-
scribed spacer) I~II 95 ZFslr] ¢35}
ITS4¢} ITS5 primer setZ, IGR(intergenic
region) I %98 ZZE3}7] $isl«d LR12R7} O1
primer setE Z}z} A}4-sl9ich(Fig. 1). PCR ®1-S-
o}-2 White 5(1990)°] A2-3F A& wgton
7}7z} 100 pmole®] primer, 2.5 mM MgCl,, 200
uM dNTP, 25~200 ng template DNA, 2.5 unit

Taq polymerase(Boehringer Mannheim Co.)5
% 100 plellAq wEgA1Zch. PCRe] whg-=742
94°C 5% predenaturation, 94°C 1¥ dena-
turation, 55°C 1¥ annealing, 72°C 2% poly-
merization®. 2 35 cycleS A A7), A &3t
23 glae] T2°C 108 b WA} A
A (polymorphism analysis)}g $}3] IGRI=}
ITSI~II 5-9]off thale] S35 AHE 20 plol| 632
AZrEA(Sau3Al, Taql, Tru9l, Haelll, Rsal,
HpalD)E k8- 2 2~4 unit 2 37}3le] 37°CollA]
1~16417 uRgAIAT). A71952 TAE[40 mM
Tris-acetate, 1 mM EDTA(pH 8.0)] buffer2 A}
43} 2% agaroseol|x] H =g, 50 Vol
147t F¢ A71dE5S& ¥ of$  ethidium
bromide £ (1 ug/m)e g A3l UV lamp
AyollA] 3 F polaroid film(type 667)2-2 A3
Zegslgicth A A9 B4 S $3 NT-SYS
(Numerical Taxonomy System using mul-
tivariate statistical programs Ver. 1.60)(Rohlf,
1990) program-2 ARg3lg o, A7|9F A9 5
dgt 77)9] bandr} glo™ 1, §loH 022 3l
2oslolch. ERAA A4 ARY TAELS
Sneath¢} Sokal(1973)2] ¥HH[F=2m/(n+m), F:
coefficients for two-state data, m: matches fre-
quency, n: sample sizelS- o]-&3}gt}. o]9} Zo]
T3k zte2 UPGMA(unweighted pair-group
method with arithmetic means)2 ¢]-83} clust-

ering& 8194 EA15}5}5c}.

RAPD and AP-PCR

RAPD(Random Amplified Polymorphic
DNA)¢] PCR kg 242 Kong(1995)8] Z 3o
u}2} 100 ng template DNA<®} 150 ng primer,

1785 1753 LRIZE
—  msi— s B 1o
~— 165-185 {58 23288 o
[ S— L o
1152 17s¢ o1

Fig. 1. Primer locations for amplification of the IGR and ITS in the repetitive rRNA coding gene of Phel-
linus. *ITS3: 5-GCATCGATGAAGAACGCAGC-3', ITS4: 5'-TCCTCCGCTTATTGATATGC-3', ITS5:

5'-GGAAGTAAAAGTCGTAACAAGG-3,
AGTCCTATGGCCGTGGAT-3'.

LR12R: 5'-CTGAACGCCTCTAAGTCAGAA-3, Ol: 5'-
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25mM MgCl, 1.5mM dNTP, 1 unit Tag
polymerases 42 ¥ HE Fy& Awd SH
£ Hr1ste] 20 ul2 23¢lc). Primer: Operon
ALZ3E F90gk kitwlo] glE OPAX 01~20
primer setsg ARE3lgon] PCR program-&
94°Collx] 5EzF WHAIAZl £ 94°C 1&, 35°C
18, 72°C 28 ° % 40 cycle E&]1 4°ColA] ¢
A3tdct. AP-PCR Hb-g-e} =A1-S Williams 5
(1990)9] Hg-& vha Wsle], & 20 ule] wh$-
ZFdo] 100 uM MgCl;, 100 pmole primer,
25 nge] DNA, 0.2mM dNTP, 1 unit Tagq
polymeraseE Hr}slies PCR ®lezA
I Ar)dEL oA A BUg e

FATT 2270 gt g2 5A& vlasl]
2]sle] PDA #i#]9] 37} allzx](MCM, MEA, YM)
ol Ztzt FAMA H FEe] A 55 vwd
#(Table 3, Fig. 2), MA] £Fl w}Z ujofEAl9]
Apole ZA] Wskort Y Fol| doiME ok &
Aol & Mglrh &, dBe] IFOo4 =9l ASI
260049} ATCCollA =15 ASI 26011] FAMAY
AL 44~60 mm/148 2 Aol Hgiow FE9
A7k 218k AL w5 53] Wi E FEA WY
A71E EAS Bk ATCCHA £9% HER
Z8 A (ASI 26001, 26002, 26003, 26005,
26006, 26007)% 47}=] wiA]olA] =F whE AR
(74~83 mm/14%0 )& Ho|x 3o 2 wix] S W

it AN 7)Aok wbd, dejasllA mqlE 2F

A1 8| A (AST 26008, 26009)2 2E wjx|ol| ] 2
at ARAe] H9lom A 2 & FAE 9l
o wAE Ao 2 WA} 4 o]E =9
FEEe B9 rx2 323 dRA $3d

Ly

o e b|moj 2JFt @2} H|m

Table 3. Mycelial growth and morphological characteristics of twenty-two Phellinus strains grown on four
different media

Strain Mycelial growth (mm/14 days)
(ASH PDA MCM YM MEA

Colony characteristics on PDA

Colony color  Growing type Colony density Pigmentation

26001 77 76 77 73 Yellowish white Fluffy Dense Non-pigment
26002 74 83 80 83 Yellowish white Fluffy Dense Non-pigment
26003 82 83 83 83 Yellowish white Fluffy Dense Non-pigment
26004 56 54 57 60 Golden yellow Strandy Sparse Pigmented
26005 74 80 83 83 Yellowish white Fluffy Dense Non-pigment
26006 81 83 82 83 Yellowish white Flufty Dense Non-pigment
26007 79 83 80 81 Yellowish white Fluffy Dense Non-pigment
26008 23 31 25 32 Brownish white Strandy Sparse Pigmented
26009 36 34 44 53 Brownish white Strandy Sparse Pigmented
26010 33 48 38 38 Golden yellow Strandy Sparse Pigmented
26011 44 52 51 52 Golden yellow Strandy Sparse Pigmented
26013 46 45 47 51 Golden yellow Strandy Sparse Pigmented
26014 40 35 29 43 Brownish white Strandy Sparse Non-pigment
26015 38 42 46 47 Golden yellow Strandy Sparse Pigmented
26016 43 36 51 55 Golden yellow Strandy Sparse Pigmented
26017 59 62 61 61 Golden yellow Strandy Sparse Pigmented
26031 44 55 47 39 Golden yellow Strandy Sparse Pigmented
26035 43 50 49 53 Golden yellow Strandy Sparse Pigmented
26070 52 54 53 56 Golden yellow Strandy Sparse Pigmented
26071 58 59 59 53 Golden yellow Strandy Sparse Pigmented
26089 77 . 71 73 79 Golden yellow Strandy Sparse Pigmented
26090 62 52 56 80 Golden yellow Strandy Sparse Pigmented
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Fig. 2. Colony shapes of the representative strains of each group in the Phellinus strains (A, PDA; B
MCM; C, YM; D, MEA). Phellinus igniarius complex (1, ASI 26001; 2, 26009), Phellinus linteus (3
26004; 4, 26011), Phellinus sp. (5, 26014; 6, 26089).
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FREo] EXLS Alwinw ASI 26014= FA}
A F HAYA A = °~‘°W A3 o}
Fom o 127 FFe T2 42
I ayke] EAo] EaAEwAl FARsIT
tink ASI 26089 Al AAte] thE FFo
wls] whglow, ASI 26090 F: MEAw|A]|
oA 53] whE QS mgvh. 22y A9 ol &
A A Y] HelA R EFR1EHA(ASI 26010,
26035), E331&H A (ASI 26013, 26015, 26016
26017, 26031, 26070, 26071, 26089) Z-& =|x|
Z(ASI 26014, 26090)2.2 7|25 gloiwl #F
SoloiA vAES ATEF fEs 1%
H 3 ¢l ribosomal RNA genes(rDNA)e| iz}t
LR BAAETAHQ] IR /eSS HESE
At

Ribosomal RNA genes(rDNA) £A0f| o|st 7
Fd

FAE 2271 A FHATTE2] rDNA #4189
A 4 ITSI~I1¢} IGRI 395 Z=Z3lu}.
ITSI~I1¢] ZZol|= primer ITS4¢} ITS5, IGRI
29}l ZZ o= primer 013 LR12RE 7}7 A}
£3}9ic}. PCR &% & 29 agarose geld|4] A7)
A% T A3 A3 HEAEWAASI 26001,
26002, 26003, 26005, 26006, 26007, 26008,
26009)¢] ITSI-~II ¥-$1+= <F 700 bp, S&21EH
A(ASI 26004, 26011}9- <F 800 bpolja] W=z
B, O SAREE HEA S A 2 1
o] =g wal ASI 26014% A olelve BT &
AAFHA T 72 WeF el ck(Fig. 3A). 1

FZ5 DNA A& 65729 497194 Adas
2 Abste] o oAS AR 49, Rsal Xﬂ?ﬂ}i
2 A E BE dF7F AR §ls
o (Fig. 3b), HEAEFHA FFEL HpaIIQ«]-
Haelll A|@3 4 AbAlel] thas 777E 2pe]7} Q)
PR E?g 1—§—tﬂfﬂ°d ASI 260049} 26011
Hpall Algts ArkAolat Beagejol] 5o]7} g
gt trE $AFFE= ASI 26014, 26089,
260905 A9stas 5 SR FMAT} 22 i
= o5 Jehyrh(Fig. 3a~f). £3] Haelll A&t
B4R Adg e ke BAAEMAldAE ol

Al 297) glol shte] =g el wbd, aER]
FHAL Y werst Yepdar, PCR AHE©]
ASI 26004%} 260119} 22 =7|& vlehi ASI
260899} 26090FF2] HiT okito] th=A vieht
EAAETHAL FEshed 7P Bk
(Fig. 3a).

IGRI #4915 $3%3 A= 25AEFHAL
Zd) wke} ek 500, 600, 700, 800 bpeil] 7471
g Wes Belon, SR FHAL <F 700 bp
A W=E Hyw, tE 34T F ASI
260147} <F 500 bp, ASI 26090°] <F 900 bp=
el AE Aslae 25 BAAEHA S
22 =g Jetyoh(Fig. 4B). 67) Al Ax
2 Al vEAdS vz A, TEAE
BlA FFE& ASI 26001=F 26007, 260029}
26005, 26003=} 26006, 260087} 260097} -§-A}
T S ez, ZAEHAL ASI
26004} 260112 Taql AlgFES AdA]of=t W
=¥ 2]z} sl (Fig. 4e). oI e FHIFF
= ASI 26014, 26089, 26090 A &3l v
EAAEHA Y 22 e s ey (Fig.
4a~f).

ITSI~I1%} IGR Idj4] Z%% DNAZ 6%79
AgEaz Agste] Yehhs o8dE e f
ol ulel dataslsled FF7F FAAF ARAHS B
A5t A3Fig. b) TAE 22 FFE7Y FALEE
Bt 68.7%% Vet FERFHA R 9
5 ASI 26001, 26007, 26002, 26005, 26003,
26006+= 89.1%% 7+ groups 3HAstgct 52
A FBA-2 d8e] IFOA =9 AST 260049}
ATCCol4 x4]% ASI 260117= 95.3%<] 54}
=5 Jehigdn ok 3= diea a4E
FFEo°] ©] groupell £ =it A 5
wisoflA] o} B4 nal ASI 260149} 39
Hele Ak ou dAbAe] sy ASI
260899 260902 A3 o}2 groupS AT
weba o] FFEL S} HEAE
Aoz B 5 gsich.

RAPD % AP-PCROj| °I%._ 5 P&
A€ Phellinus 755 B} 71H3}HA

—r-‘

A st
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Fig. 3. Identification of the amplified products for ITSI~II region of rRNA coding gene by 2% agarose gel
electrophoresis and restriction patterns. Panel A: The amplified products of ITSI~II region in the
Phellinus strains. Panel a-f: Restriction patterns digested with Haelll, Rsal, Hpall, Sau3Al, Taql
and Tru9l, respectively. Lane M is DNA size marker (1 kb ladder). Lane 1~89 means ASI 26001~

26089, respectively.

7] 93te] LEARFHAQ AST 26001, 26002,
26003, 26005, 26007, 26008, 260092} ===
HAQl ASI 26011 9 417 A9 EAell4 o]
T8 EU3 groupd] 43 5 #F 5 BEF
157) T35l wisted 20EF2] OPAX primer
setsE A2-3le] RAPDE <313 A7} (data not
shown) rRNA coding gene®] ITSI~II¢} IGR I
o gk ¥A R} ookt We oAre mgr) &
200 bpellA] 8000 bp Ale]ollA M=7} ejytornt

F2 500~2000 bpell4] major bandZE JA 3o
o, Y= i 7~157]2 vhehdel. OPAX primer
1, 4, 9, 18¢]] 2J3} RAPD £4](Fig. 6)el| 4]} zto]
LENEZHA FFEE -2 38 Holx
W RE Fel 355 E TR es 2 5 9l
Ren, FARAFHA A o] groupel| &3 FFE
< A% primerd] w2} thfdt e Jel|E Ho]
A%t OPAX-1 primerell4= ¢ 1600 bp2} 800
bp, OPAX-4 primere]| 4+ ¢F 400 bp, OPAX-18
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Fig. 4. Identification of the amplified products for IGRI region of rRNA coding gene by 2% agarose gel
electrophoresis and restriction patterns. Panel B: The amplified products of IGRI region in the
Phellinus strains. Panel a-f: Restriction patterns digested with Haelll, Rsal, Hpall, Sau3Al, Taql
and Tru9l, respectively. Lane M is DNA size marker (1 kb ladder). Lane 1~89 means ASI 26001~

26089, respectively.

primerdj = <F 900 bpoll T-52 P=E B 5=
URTh g wjefE] BAJe] xelE Ml ASI
26014+ RAPDoM 9] Wiz E5317] A=
o] 57 thE Foll & Aoz FH=HIH. 28]
v RAPD #A4-& Z-& primer& ARM3l2 = 5
B2 Wert Jepa AjdAde] Hojx]= o]
ol &l Aol syl nefy rDNA £
Aol A5 primer & 20bp Zo)2] ITS3E
forward primer@ A}8-3le] AP-PCRE <313

A (Fig. 7) 220~1500 bpoilA] 9712] M=E e}
weon wExIFEE|Alel ASI 26001, 26003,
260060) 2719 Bi=2 FUg JeRE Hola ASI
26002, 26005 3 3702 e el S ey
2w ASI 26007, 26008, 260097} A% HeAS
2ok HEAEHA FFE] FEHL HEE
ek 300 bpellA £ & slglel. E4A1EAI(ASI
26004, 26011)2 <F 220 bps} 500 bpeilA] 53
o] TE=HE WMed AL 9lglen, rDNAS|
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GENETIC Distance |
0.4870 0.7653 0.9435 0.9218 1.0000
‘ 1
?
2
1 5
Phellinus igniarius 3
I
18
i3
4
10
71
|70
31
Pheliinus linteus ::
13
15
il
P.s. ®
P. sp. —
P. sp. 8

Fig. 5. Dendrogram of genetic similarity for ITSI~II and IGRI regions of rRNA coding gene in the Phel-
linus strains. Genetic similarities are calculated according to the method of Sneath and Sekal
(1973) and analyzed by the UPGMA clustering.

8B 9101 1314I1BIBIT Mt 2 3 5

3

6 7.8 9 10 11 13 14 15 16 1

Fig. 6. Random amplified polymorphic DNA(RAPD) analysis using OPAX primer sets in 15 Phellinus
strains. Panel a) Amplified by OPAX-1, Panel b) Amplified by OPAX-4, Panel ¢) Amplified by
OPAX-9, Panel d) Amplified by OPAX-18, Lane M is DNA size marker (1 kb ladder). Lane 1~17

means ASI 26001~26017, respectively.

A} A BAelA BAAEHA g group
o] 43+ ASI 26010, 26013, 26015, 26016,
26017, 26031, 26035, 26070, 260714 % o]
F 1Y 5 g B+ gl =3 4314
AT BAHA wRFeR BFE ASI 26014,
26089, 26090 LEZIFW Ao} EAxIEZHAL
o] Wl ofE g Ho] o9} e

AP-PCR whylo] AEFMARY £& P2t
o AAReRAE EHH
ok,

.

AFARES) FAAFAS FEAFHAE) A
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M1234567.82101131K4151617313870718

Fig. 7. Identification of the amplified products of
twenty-two Phellinus strains using AP-
PCR (primer: ITS3) in 2% agarose gel.
Lane M is DNA size marker (1 kb ladder).
Lane 1~89 means ASI 26001~26089,
respectively.

g3 FAE ST dEwe

ATCCs} IFOollA =3]3F Zt5-2} 5] 44
T % 22 #5557 Wik 549 PCR7 S
AHgsle] Bl HEsivl. 5] A4S vl
B o BAAEMAL dAMIAe] oL viRE R
24 YA 7E BAE By, HEAEFHAL
FALA ] w23 iR E MAA)F)A) = w5}
Azyo] ol Ha wiAE AlslA WA= F5
7} 3] E21 we SR AA]l 71
2 77} vk o 5 lsdoh & el A
£33 R Fe FARAFHAS FA1R vl
oFEA]-S B9 o]l ASI 260893} 26090 FALAY
Ao] whgl xjo) 7} lglt. wekA X} AdE 75
7re] -2 whe] W 3lA =ic. i (1994)=
AWM el Alela ITSIIR-7) 9 T4
o] A=slcly 3193 Roysee}l Nicholson(1993)
2 IGR%-9] o) tslA= Lentinus edodes?] 73-%-
TF7F ol glgd o}, L. edodes®} L. boryana
52 274l & Fo)F Byvhy sigdek B A7

AAE W B TANFAA ST 7
ApQAYo] gk 27 rRNA coding gene
(DNA) F4 )4 BAZENAT 32 = A
& viehe] rDNA 34 wo] fAlat §ehE 7}
A o] Bl 80T 8 THered A%
Shehe A& oF 4 9l3ich. rDNA 244 98 44
2} ARAE F73 2w TFFHA group W
odlA fARE d@Ade] tha W Ao R Hole A
Gilbertson=} Ryvarden(1994)o] ZEAFH Al
Yoz BRslel & A% ¥l wea
arctostaphyli, P. tremulae, P. pomaceusE P.
igniarius complex® H-F3+ A} 22 A3z A
Asioleh. a0l TAqSMAY BFA
) 2 olaviel Aoz Agsged & AT
Askz el IR Aweld W T
ATCC F5¢t £47F Bl wig &2 AR
Geht 2AAENA A2l $ZE o Wl A
Zg g} vk AZE ek olde ARE F
&3] 2 wj(Table 4) ZZHA 75 5 PDA vl
oA F27 MRS WAYAT| L FF o] AR
Ao FA Aol £ TF7F FAAEFAHA
9]¢ rRNA coding gene?] #-A]oljx] &ald 4= 9]
oAt

g+l RFLP(restriction fragment length poly-
morphism) ¥ 7} o] gk So]#al probe
2 Ah$-31= genetic markerE /N EE 4 9le A
o2 wy¥ 7 9k Magdolen 5, 1995; Hamer
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Table 4. Classification of twenty-two Phellinus strains according to the cultural characteristics and colo-

ny morphologies on PDA media

Group Pigmentation Colony color Growing pattern Strain No.* Assortment®
I Absent Yellowish white Fast growth, dense 1,2,3,5,6,7 P. igniarius
I Brownish white Slow growth, dense 14 P. sp.

1 A little Brownish white Slow growth, sparse 8,9 P. igniarius
v Plentiful Golden yellow Fast growth, dense 89,90 P. sp.
v Slow growth, dense  4,10,11,13,15,16, P. linteus

17,31,35,70,71

21 ig ASI 26001 and 90 is ASI 26090, *"Assortment is made by rRNA coding gene analysis.
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