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ABSTRACT: Pleurotus spp. have been used for edible and medicinal purposes in Asian countries for a long time.
The fruiting bodies of the Pleurotus ostreatus, Pleurotus citrinopileatus and Pleurotus salmoneostramineus contained
many physiologically beneficial substances for human health. Therefore, it is necessary to study the genetic diversity
of Pleurotus mushroom cultivars commercially cultivated in Korea. Eleven strains of Pleurotus spp. were collected
from different geographical regions in South-East Asia and ITS regions of rDNA and RAPD of genomic DNA were
analyzed. The size of the ITS1 and ITS2 regions of rDNA from the different strains varied from 167 to 254 bp and
156 to 213 bp, respectively. The sequence of ITS1 was more variable than that of ITS2, and the 5.8S sequences were
identical. A phylogenetic tree based on the ITS region sequences indicated that selected strains could be classified
into 4 clusters. Eleven Pleurotus species were also analyzed by RAPD with 20 arbitrary primers. Ten of these primers
were efficiently amplified the genomic DNA. The number of amplified bands varied with the primers and strains,
with polymorphic fragments in the range from 0.1 to 2.0kb. The results revealed that genetic diversity of selected
strains of P ostreatus, P citrinopileatus and P. salmoneostramineus is low.
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HALS] AR Aol = dhalst, ST, ], 3
ol &34l = 0431 7o Al &4EH]
Uth= Zlo] A slow 53] s-EuEtellA 71
HiE 3L = LE}E]—‘— WAl o] 49| ghigo ] =
H ¥ o]dth(Khan and Garcha, 1984). =E}&|<o] &3l
HALS A AAIF SR of 30 oJFo] BiElo] glom, of
100950] A= o Ut H S-eluztelx Bol Auls] L
A= =ERRIE Alge] WA= el (Plewrotus ostreatus)
o FE2|(Pleurotus eryngii)’t .01 ©]5 WA 2jo] A=
A7t AZEHY A =EElgolle H el (Plewotus
citrinopileatus)?} -3 =€}2|(Pleurotus salmoneostramineus)

7 itk mRpElels 4] o] e ek ]

}..:_1

e

*Corresponding author <E-mail: tslee@incheon.ac.kr>

112

w2 2e)d] G 7S Y 5 YT EP el ol
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2]Z 0 72X 9] 7}X])7} =th(Park and Lee, 1999). ©] BAlL
Selele] AYske Ao BIso] glovt AAR opy
oM W77} o2 o] o] dFRE7 |l e
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A A&, T, it 5 A=ellM FE5E =Yste] ARgsl
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&GS Zlo® ALRHEY wEbA H2 vl $4E
FEolv AplEe F50] ool AuE e 5
S A=A o= oju gk Aolxdo] SlEA] o thalA
H A7} d g 8hhal AFR E AT
53] =ehe]ge] BiAlE Aulagolre] 2%, 5, CO,
T, 2 5 B0 wet AA|e] e Aze] W
o7} A AHLA ] P ol AARte ' AlFolu F5S
TEShHe Eﬂ"ﬂ B2 ool vk wEkA H2 “1/}1-4 7
Eo|u} E22 wHaly] 91 43 DNA W (DNAS] ITS
s ZGLE/\O%H JE-S-(Polymerase Chain Reaction; PCR)
7o FFsle] ITS 999 037]/\1@4 HolE #4sle
A4 A FEold AlES skt o8-8k 9l
o] W& F1ke] Aol 0}** tlell &347F 9ot %‘
o] HelE FRlsk= Hlell= 2ofhe] o] Uth(Caetano
and Gresshoff, 1997). o]&{gt & Wo] EAIHS sds7]
213t RAPD® (Random Amplified Polymorphic DNA)O]
A= THWilliams ef al,, 1990). 0] WP Ele), 2
e, =ERie 5o 7 e S Alselv £
P sk ol8=HL
2009b; Lim et al., 2010).

#50l of
JTHA 5, 2007; Alam ef al.,

wheb 2 Aol olFeln Eiatel At FolA
$5% =g, 2Eon 2 s 5 359 mg

24 BAle] FFE “HAET 3 DNASYP o R R E +
oFdto} o]E WAle] FAM|ZHE] QA DNAS =3}
DNA2] TS 99S SHAAANNS 7EE o83l 5

H

Table 1. List of Pleurotus strains used in this study

random primerS
£3)0] RAPDE Zal5le] o]5 :a}ae SPEEE
=]

A T 2 3L F ol F204 gt Al v
AFE Bskaa) gtk

2 Aole JIH L HAFT B DNASSoA HE
Z9 = =E}2|(Pleurotus citrinopileatus) 4 Als-, -8 -E}2]
(Pleurotus salmoneomineus) 371'g, ==E}2| (Pleurotus ostreatus)
A 5 F AITS A8l o]9]el] NCBI Genbank
o rtDNA®| ITS d9¢] d7IXE BRI} SHE 0=
el 3gF ) e, 9B, S, BESuEE] 274
@@= =) B =Bl 1 257@E) 5 6de] ARE W
o] wo}l & AdFe] EMAe} g6l AlTEE A
o Aol ARS-E #52] 8- Table 1] 22Fst3itt.

MA| DNAS| &

e, Ee=EE] 9 =Eee AR5 GAA
DNA &2 PDA(potato dextrose agar)ollA] 797+ 25°CZ
HiFRE A S oA ol &-atd Rt thys Eetdh
YRAbde]] Y ARALE Hrbste] FEAIZ e olA
B3k wapgol 2 miafste] mA g R vEITh vl gt
A 2 1.5ml9] test tubed] &713L FE§ 45

Strains Name of the species Date of collection Location
1UM1307 Pleurotus citrinopileatus (Sing.) Ohira 01/31/2005 Taiwan (Taipei)
1UM2652 Pleurotus citrinopileatus (Sing.) Ohira 05/28/2006 China (Shenyang)
1UM3967 Pleurotus citrinopileatus (Sing.) Ohira 05/11/2009 Korea (cultivated, “Kumbit”)
1UM4502 Pleurotus citrinopileatus (Sing.) Ohira 07/29/2010 Korea (Mt. Deogyu)
1UM3705 Pleurotus salmoneostramineus L. Vass 06/14/2008 Korea (cultivated)
1UM3975 Pleurotus salmoneostramineus L. Vass 06/04/2009 Korea (cultivated, “Jeogdan™)
[UM4146 Pleurotus salmoneostramineus L. Vass 11/20/2009 China (Kunming)
1UM1320 Pleurotus ostreatus (Jacq. : Fr.) Kummer 01/31/2005 Taiwan(Taipei)
1UM1376 Pleurotus ostreatus (Jacq. : Fr.) Kummer 02/28/2005 Korea (cultivated)
IUM1651 Pleurotus ostreatus (Jacq. : Fr.) Kummer 06/12/2005 Korea (Taean)
1UM3955 Pleurotus ostreatus (Jacq. : Fr.) Kummer 05/11/2009 Korea (cultivated, "Goni")
AB115043 Pleurotus citrinopileatus (Sing.) Ohira Genbank Japan
AY265852 Pleurotus citrinopileatus (Sing.) Ohira Genbank Korea RDA
AY540318 Pleurotus citrinopileatus (Sing.) Ohira Genbank China
AY265845 Pleurotus salmoneostramineus L. Vass Genbank Korea RDA
EU424302 Pleurotus salmoneostramineus L. Vass Genbank China
AY368665 Pleurotus ostreatus (Jacq. : Fr.) Kummer Genbank Korea RDA
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[F%2] 50 mM Tris-HCI (pH 7.5), 50 mM EDTA (pH 8.0),
1%2] 50 mM sarkosyl] 500 plE H7lsle] fel5oz 2
ol & v 65°CollA 1MZE E9E HEAIZATE BES- 5 500
9] PCI(25ml phenol, 24 ml chloroform, 1 ml isoamyl-alcohol)
£ AH7ret & A20A 307F A 12,000 pmeE 103
7 A4l Zesislt). s ARt FHotod AEE tubeol] %7132
99.9%°] ethanol 1,000 ul= F3L 4°CollA 12,000 rpm &=
SE7F 94l #elste] DNAS A7) dsds AlAS
ATk HAE DNAS| 70%2] ethanol 500 s H7Fste] &
dgk 27102 Aol 23] Mg & E71E AlA
Sl AFollA 57k xS & Fte 33k SR 9
spectrophotometer(Optizen, Daejeon, Korea)S ©]-&3}]
260 nm¢} 280 nmé] oA Z7d3ste] DNAS F= A
A tH(Cubero ef al., 1999).

SESAMES

rDNAY] ITS 99 3=

Zfzte] e FE3 GA4A DNACA rDNAS]
ITS(Internal Transcribed Spacers)d %S 5-Z3}7] $35}]
ITS1 (5-TCCGTAGGTGAACCTGCG-3')3} ITS4 (5'-
TCCTCCGCTTATTGATATGC-3") 52| universal primersS
AMEBIATHWhite er al, 1990). SHEAANS AL
02ml2] PCR Al&#ll 2 pl2] 10X PCR buffer, Taqg DNA %
a4 1pl, 10mM dNTP 1.6 pl, G493 DNA 1 pl, 22+e]
10 pmol primer 0.5 pl Z2]3L 142 ple] S/HTFE ¥ &
PCRS =331tk PCRS Vertirl2] thermal cycler(Applied
Biosystems, USA)E ©]&3lo] 95°ColA] 587F pre-
denaturationX] 7] 37, ©]oA] 94°Co|A] 3037} denaturation,
52°CollA] 13-7F annealing, 72°CollA] 137 353] whislo]
polymerizations ¥ Th PRAIZEORZ 72°CellA] 1047+ WAt
ATt SEE DNAE 1.5% agarose gelollA] 1kb Z719] ladder

£ F7Rl 171982 sl &R F sequencings 8T

o5 7t Fa3A Y 4
o] A7IM G Aol 7 Al T H AR
ARE WHE7] flske] ojv] ITS F9 2] H71A
o] £ 117H9] +#5 2]oll NCBI®| GenBank=--E]
ITS G499 7MY ARIT S5 Ue =H=EE] 375
&=, 42, 59), 23=EH] 205 @, $9), =EH
5 % ol #79 ARE Wol T 1749 #FE
o7 BAE FYstt. w7 7F ITS Y99] A 4
< ClustalW A Z2 73S ARS-8IATHThompson er al.,
1994). A<= CLC free bench program ©]-&3le] =7
A3 (neighbor-joining method)>-2 2331 Al
et i BAIEe) gk AE=E 53] 218l bootstrap
A4S 1,0008] wHesle] HAJSIAT (Felsenstein, 1985;
Saitou and Nei, 1987).
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RAPDEA

034 A4S flste] 179 el MAe] #FolA
FZ3% {414 DNAS RAPD-PCR WS o83l =&
I th(Williams et al., 1990). 10 base] oligonucleotide
(Operon Technologies, Inc., Alameda, California)2 %
2070€] random primer AFE-3IH Y 2 U-8-2 Table 29
Lok PCRE] 2718 94°CollA] 5%-7F pre-denaturation
AL, o]ojA] 94°CollA] 13-7F, 36°CollA] 137} annealing,
72°ColA 287+ 353] WHEELS] polymerizationS 3+ TR
72°CellA 77k skt S5 PCRE A2 1x Tris-
Actate-EDTA &5d o] E30= 1.4% agarose gelollA]
100 V2 7587+ 247] g5t o] W 1kb =71 DNA
ladderE size marker2 ARE-SIAT} Gel& H71%9% &
ethidium bromide £ 2 A7 Gel documentation
system(Kodak Image Station 4000R, USA)S A3}
imageE QI8 7] =38t

RAPD Z39] ATEY

20712] primerE ©]8-51>] RAPD-PCRS =383t A3} Gel
% UERE Z47Fe] bandE sl = FHEste] band7t
EA5PA (1), AR o (0) o7 F=3lsle] 5P
(data matrix)S TEATH FAFE AlS(similarity coefficient)
S= ¥ 7+ BE primers A5t RAPD-PCR - YERd
band2] 45 ©]&3t] 2Nxy/(Nx + Ny)Z ALttt o]
Nxys= ZH2Fe] 5 4571 3-53h= band2] F=°]37, Nx2} Ny

Table 2. List of RAPD primers used in this study

Primers Sequence (5" to 37)
OPA-1 CAGGCCCTTC
OPA-2 TGCCGAGCTG
OPA-3 AGTCAGCCAC
OPA-4 AATCGGGCTG
OPA-5 AGGGGTCTTG
OPA-6 GGTCCCTGAC
OPA-7 GAAACGGGTG
OPA-8 GTGACGTAGG
OPA-9 GGGTAACGCC

OPA-10 GTGATCGCAG

OPA-11 CAATCGCCGT

OPA-12 TGCGCGATAG

OPA-13 CAGCACCCAC

OPA-14 TCTGTGCTGG

OPA-15 TTCCGAACCC

OPA-16 AGCCAGCGAA

OPA-17 GACCGCTTGT

OPA-18 AGGTGACCGT

OPA-19 CAAACGTCGG

OPA-20 GTTGCGATCC




ekl ulA ABS RS

= F o ZH2F] band5=©]th(Nei and Li, 1979). Dendrogram
2 Q9] FARES] HS 2712 UPGMA (unweighted paired
group methods with arithmatic average)H< o]-&3fo] 2t

83k,

ITS ¥olo| HIIMES S5t R 24

St dE 9 FtollA] RIS R 44, e
ElE] 33, Bl 4045 T & 11952] ITS19}F ITS2 %9
o] A719] 5 BAS A7 F 9719 = 5070141 663 bp
2 Yeh=t o] 5 7FE 9719 4t A2 AL Sl
T IUM-26529] =32l 7P B AL g4t
EEel]Ql TUM-3975% . A ITS 999 97 &5
ZAVer A} Zzbe] b gl wat Zpo) 7 AJA T ITS1
ool ¢17] 4= 1679014 254 bpSlaL, ITS2 F3e) 97) &=
156914 213 bpS YERATE DNACIA 2HA|8k= & G+ Cs}
A+Te] BE&S 7247} 39547.0%2F 53.0-60.5%ATF. Z&L}
747ke] F9] 588 Y9 A7] = BT FUUt 58S 4
o] wahgle]e] 7] 158 bpolA, el 9t =
Elg]= 712t 157 bp= @719 47} F Y3 THTable 3). =Ef
2 35 WA 7FF Zhzbe] vl F Uie] fradAE 24
s7] 918l 1TSY 92l H71449S neighbor-joining method
£ ol&3t] ATEE SISt et 7L iAle] T |
AR 24 e AEE TEY] Y8k oJu] PCRE &
8 BAjo] Bt 1171¢] 45 £]o NCBI®] GenBank®4-E
ITS 99 9] A7IME ZR7F 55 U= =HEl] 34T
(&=, d&, F7), LE=EE 2458, 57), =EE
19 5 & ol 452 AFE wol F 1709 452
o2 ATEE sk AT® A A A ARg-gh

st fAdA o] HlwATF 115

LElE 380 1745+ A M2 FYZHE Yol
Ao =2 Yeth AlFE ol 7P & AfolE UER T2
[UM-3955%1 S1=E}g] “aH7¢} [UM-2652%] 54t md=
eI 58] AF ITS 999 £358 &3l As=rt 2z
A BEEl)el “ER] BE g5E & EME &
L] SejiEol] SIARE Zh7te] T2 FeliH QA 2]
ME TR Vo] £ATFO = Urol ATk Bgk ellA] 4%
el et =El2] 9] ITS E7141E 1.2} GenBank=Z5-E]
Wik F3ete]et “E] 3959 ITS 999 471
AME ARE vl A8 A9 BerEle]el el o=
°F 99-100%°] “d570] EAlStE A= Vet B
Aol ARE3 ei-ElE] 4359 ITS 999 7 IMES
AT A o] A NA FF5 FE2 IUM-
3967 <l S Yirdade] A2a e 1
ol wRlel A4 Zgste] el TUM-4502 w52
= 7457301 AL 100%0 ©12= 5 FAIA L ulg- =%
o iRkl A =313 TUM-13072F =l 23138 TUM-2652
= FATATE 98%e1’d =A1 ERTE 28{u GenBankol|
ITS ¥92] 719 AHI7F =55 AB-115043(J ), AY-
540318(F=), AY-263852(3F) & 3¢ 7ol s
98% ol =okoL} oA A Bl BAS 4] =
LElRIohk=s AEAde] BlaA SolA] GenBankdl 55 o
9} IUM o 7] f93l= vlag @A Yelsit) 53]
S22 b 47 Wolo] FL& FUE 17 o] wolo|
H&|| Zo] Zit}. o] BiAlY] ITS G/ N ES BAshd duk
Hog FUS T2 FAHORE 5ol mox TS F
2ol FolA =, Fo] thE Agoll= el wolA
o2 FH2EH FolA Hof Fo] o] A= ATl
UTE. wEhA] o]A7EA] M2 TR F7F tDNAS] ITS < <]
G7IM LS B = Wele] Aot AX TS vhE

Table 3. Nucleotide distribution, ITS1, 5.8S, and ITS2 of rDNA sequences in Pleurotus citrinopileatus, Pleurotus salmoneostramineus

and Pleurotus ostreatus

Strain Nucleotide distribution Sequence information
A C G T G+C (%) A+T (%) ITS1 5.8S ITS2 Length (bp)
1UM1307 129 130 126 160 47.0 53.0 185 158 204 545
TUM2652 123 115 116 153 45.6 54.4 167 158 172 507
1UM3967 140 143 133 180 46.3 53.7 208 158 212 596
1UM4502 149 115 142 213 41.5 58.5 208 158 213 619
IUM3705 145 126 125 218 40.9 59.1 239 157 210 614
IUM3975 169 132 130 232 39.5 60.5 254 157 210 663
IUM4146 140 143 132 181 46.1 53.9 240 157 211 596
IUM1320 131 120 116 168 44.1 55.9 210 157 168 535
IUM1376 141 128 128 166 455 54.5 197 157 156 563
IUM1651 146 134 131 185 445 55.5 219 157 201 596
1UM3955 147 149 126 182 455 54.5 222 157 202 604

A- adenine, C- cytosine, G- guanine, T- thymine.
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s1717F vlaA f9lou sk F el Hole] zfelE
317171 ol fIA FFolut Al BAAETH R
A ITS 999 Q7IME HEe T2 T2 FEsk=d
AR5 oS (Choi et al., 2007; Park et al., 2004). @A
AR ATEE A A3 A AMES el %]
WAl 359 5 247 9 ASES olF] 5dF
o=z It

RAPDE 0|&8t AISEHN

el ofe] Aol ¥ =H-ElE], el
2 el 5 el 350 Al TS RAPDE &
sto] A ESHAQ] W o R ZARE FIEIIT ol
350 WA 11t SLARA] ZdollA] 79 v dstal #AKIE
FEet & A DNAS FE3131T) OPA-19141 OPA-207}
A & 2071419] primers o|-&-3l] FEE AR E o =R
RAPD HH$-S $=33lo] primer B2 DNAE SZA)7|L
A719% 3 g1k A3k 20712] primer 50| OPA-2, 3, 4, 9,
10, 11, 13, 16, 18, 19 5 10712 primer’} A4 DNAS &
2 o7 ZZAT)E 202 UEPITHTable 4, Fig. 2-4). ©]
RAPD %H8-ol4 2F 100~2000 bp =7]2] DNA THHo] Z3%
ol EEHAEH, ol ¥F T 10712] DNAL] THo]
ZZHL Folr}. o] Ao AL 20702] primers
gole] T A 34 TS wel7] flal g
AREE] S Q1 primer ©]THAlam ef al., 2009a). WA 5
Uehd 7Hte] DNA TS UPGMA WS o83l 28
2B (clustering)dt A3} A 3712 Z2|2E(Cluster)Z
A= Ao 2 UePdthFig. 5). A WA S22l 470
o] el #Frt TEEAEH o] FE 2B 2t 27)9]
#TE o]Foll Wl ATFOE rojRith A WAl &
TES gl £33 TUM-1320 w79} e=tolla] =%k
IUM-1376 72 o|& w529 “357d¢] 100%) 7P7Hlem™
2] Tagell= g Bidkol g 344 =Ele
¢l TUM-16513 533183 WAl oA §53 S =¢Ele
“AU(IUM-3955y7F =2 46438 HAFAL St wEhA]
“TYE SIS ue BE] “Ele|(Pleurotus ostreatus)
7t EAHo} WHlE FEl AREA| o] Azo] S 2 HE
AL E JET). o5 4t =EFE]9] RAPD 242 7=
A1) ITS P G7IMES o83l 2Pds AT=st
u-g- fAFSEA UERSTE F HA S 2Hol= 10 2%
el w57t 2§ o=t skl MAlETlA Alu &
¢l EFEl] IUM-37059 Z=r¢] WA 38 3
et [UM-41467F A HA 2258 o F3L 9lom o]
Age] Sl A7EEd7Isde] HAATAdAN 5
A% B3l Aol e o] g e U] EE-
elgjete] FABAIZE A YERA] edol AT AFo
AREE 9=k g Elg|9h= RAPDE B3l AlEolu &
To 2] xpHsl 7FEs A0 = yepgtt Al WAl ZE
2H o= 25 a9 =1=Ee] #57F T3] =T

28
(3

Table 4. DNA bands in different strains of Pleurotus citrinopileatus,
Pleurotus  salmoneostramineus and Pleurotus ostreatus by
random amplification of polymorphic DNA assay using
10-base OPA primers

DNA IUM Strains
Primers  band
(kb) 1 2 3 4 5 6 7 8 9 1011
20 - - - - 4+ + -+ 4+ + +
15 + + + + + + + - + - -
12 + + + + + + - - - + +
OPA-2 09 + + + + + + 4+ + + + +
07 - - - - 4+ + + + + + +
05 - - - - - - + + .-
0.1 + 4+ + + - - - - 4+ -
1.5 + + + + + + -4+ -
10 + + + + + + - - + + +
OPA-3 0.8 + + + + + + - o+ o+ + +
0.5 e
0.2 .- - -+ 4+ o+ o+ o+ o+ o+
1.5 + + + + + + + + o+ o+
1.0 + + + + + + + -+ + o+
OPA-4 0.8 + + + + + + + + + + +
0.5 + + + + + + + + + + +
0.3 + + + + + + + + +
1.2 T T
1.0 + + + + + + + 4+ o+ 4+
OPA-9
0.8 + + + + + + - o+ + + +
0.3 + + + + + + + -+ + +
14 + + + + + + + - .
OPA-10 0.7 - - - -+ 4+ 4+
0.5 - - - -+ 4+ + + + +
1.6 + + + + - - - + + + +
OPA-11 1.3 + o+ o+ 4+ - - -+ 4+
0.6 + + + + + + o+ - -+ o+
1.3 + + + + - - - -+ o+ o+
OPA-13 1.0 - - -+ 4+ o+ 4+ - .
0.3 e H
1.6 + + + + + + + + + + +
1.1 + + + + + + + - - - -
OPA-16 07 .
05 - - - - - - - + + + -
1.0 + + + + + + + + + + +
OPA-18
0.5 + + + + + + + - - - -
0.3 + 4+ + + - - - - - - .
1.5 - - - -+ o+ 4+ o+ o+ o+ o+
OPA-19
1.0 + + + + + 4+ - - - - -
0.3 + + + + + + - o+ + + +

lane 1, ITUM-1320; lane 2, IUM-1376; lane 3, IUM-1651; lane 4,
IUM-3955; lane 5, [IUM-3705; lane 6, IUM-4146; lane 7, I[UM-3975;
lane 8, TUM-3967; lane 9, IUM-1307; lane 10, ITUM-2652; lane 11,
TUM-4502 - indicate absence of DNA band, + indicate presence of
DNA band.
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UM 3967( P citrinopileatus)

sir— ABI15043

AY540318
AYI65852
IUM3975( P salmoneostramin cus)
ELA4 24302

65845

AYN

TUM4 1 46(P. sa lmoncostramincus )
salmoncostramingus )
TUM3955(P ostreatus )

TUM3T05(P.

1UMI651(P.ostreatus)
AY I68665

TUMI376(P ostreatus )
UM | 320 P ostreatus)
TUM2652(P citrinopdeatus)
TUM 1307 P citrinopileatus)
IUMAS0N P citinopileatus )

0.220

Fig. 1. Phylogenetic tree of seventeen strains of Pleurotus
citrinopileatus, Pleurotus salmoneostramineus and Pleurotus
ostreatus based on the nucleotide sequences of the ITS
regions using neighbor-joining method with 1,000 boot-
strapping trails.

M1 2 3 4 5 6 7 8 09

10 11

Fig. 2. Random amplification of polymorphic DNA profiles in
different strains of Pleurotus citrinopileatus, Pleurotus
salmoneostramineus and Pleurotus ostreatus with OPA-3
primer. M- molecular size marker (1 kb DNA ladder), lane
1, IUM-1320; lane 2, IUM-1376; lane 3, IUM-1651; lane 4,
TUM-3955; lane 5, ITUM-3705; lane 6, IUM-4146; lane 7,
IUM-3975; lane 8, IUM-3967; lane 9, IUM-1307; lane
10, TUM-2652; lane 11, IUM-4502

A1 2 3 4 5 6 7 8 9 10 11

Fig. 3. Random amplification of polymorphic DNA profiles in
different strains of Pleurotus citrinopileatus, Pleurotus
salmoneostramineus and Pleurotus ostreatus with OPA-4
primer. M- molecular size marker (1 kb DNA ladder), lane
1, IUM-1320; lane 2, [UM-1376; lane 3, IUM-1651; lane 4,
TUM-3955; lane 5, IUM-3705; lane 6, IUM-4146; lane 7,
IUM-3975; lane 8, IUM-3967; lane 9, IUM-1307; lane
10, TUM-2652; lane 11, ITUM-4502.
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Fig. 4. Random amplification of polymorphic DNA profiles in
different strains of Pleurotus citrinopileatus, Pleurotus
salmoneostramineus and Pleurotus ostreatus with OPA-9
primer. M- molecular size marker (1 kb DNA ladder), lane
1, IUM-1320; lane 2, IUM-1376; lane 3, IUM-1651; lane
4, TUM-3955; lane 5, IUM-3705; lane 6, IUM-4146; lane
7, TUM-3975; lane 8, IUM-3967; lane 9, ITUM-1307; lane
10, IUM-2652; lane 11, IUM-4502.
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Fig. 5. Dendrogram constructed based on the random amplification
of polymorphic DNA markers of Pleurotus citrinopileatus,
Pleurotus salmoneostramineus and Pleurotus ostreatus
determined by the average linkage cluster.
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