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ABSTRACT: To distinct the commercial strains in Pleurotus spp., 81 strains in eight Pleurotus species were used.
DNA fingerprinting using URP-PCR was conducted to determine the phylogenetic relationships among Pleurotus
strains. DNA profiles of Pleurotus species obtained by twelve URP primers were analyzed for genetic similarity
by NTSYS program. We could divide strains into ten clusters, in which three of them belong to P ostreatus and
the others to the different species, respectively. At the 76% similarity level, 70 P. ostreatus strains were distinguished
into three clusters. Cluster I contained 35 strains and some of them showed almost 100% similarity, one strain
closely related to Weonhyeong and six strains closely related to Wangheukpyeong. In cluster II, twenty-one out of
23 strains showed 100% to Suhan. Cluster III contained twelve strains, including six strains closely related to Chun-
chu-2. The results suggested that there are many same strains with different names in mushroom spawn market.
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Table 1. Pleurotus strains used in this study
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=, P. sajor-caju 375, P. cystidiosus 175+, P. eryngii
2715+, P nebrodensis, P. cornucopiae var citrinopileatus,
P. salmoneostramineus Z}Z} 1454 & 81455 A3}

ATH(Table 1).

Genomic DNA £&

Genomic DNA F&& 918 #AF Wi PDA platel]
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Lane no. ASI* no. Commercial name Species Source Year
1 2851 Nongmin59 P. ostreatus Korea 2006
2 2830 Baekdul P. ostreatus Korea 2005
3 2829 Jangpung P, ostreatus Korea (MKACCS53972) 2005
4 2828 Samgu9 P, ostreatus Korea 2005
5 2827 Sinnong26 P, ostreatus Korea 2005
6 2826 Sinnong22 P, ostreatus Korea (MKACCS53909) 2005
7 2825 Sinnong14 P, ostreatus Korea 2005
8 2029 2029 P. ostreatus Korea (MKACCS51372) 1978
9 2001 Nonggi2-1 P, ostreatus Korea (MKACCS52243) 1971
10 2018 Nonggi201 P. ostreatus Korea (MKACC51362) 1978
11 2072 Nonggi202 P, ostreatus Korea (MKACC51410) 1980
12 2180 Wonhyeong P, ostreatus Korea (MKACCS51493) 1990
13 2194 Aeneutaril P, ostreatus Japan (MKACCS51506) 1979
14 2183 Wonhyeong?2 P, ostreatus Korea (MKACCS51496) 1990
15 2240 Wonhyeong3 P. ostreatus Korea (MKACC52342) 1994
16 2228 Chunchul P. ostreatus China (MKACCS51529) 1994
17 2344 Chunchu2 P. ostreatus Netherland (MKACCS51632) 1995
18 2706 Heukpyeong P, ostreatus Korea (MKACC52328) 2001
19 2535 Byeongneutaril P, ostreatus Korea (MKACCS51778) 2000

20 2506 Gyunhyeopl P, ostreatus Korea (MKACC360) 2000
21 2505 Oknongl P, ostreatus Korea (KACC359) 2000
22 2477 Heukjinju P, ostreatus Korea (MKACCS51724) 1999
23 2487 Cheongpung P, ostreatus Korea 1999
24 2488 Myeongweol P. ostreatus Korea (MKACC51732) 1999
25 2504 Suhan P. ostreatus China (KACC358) 2000
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Table 1. Continued

Lane no. AST* no. Commercial name Species Source Year
26 2549 Sinnong9%4 P. ostreatus Korea (MKACCS52282) 2000
27 2595 Suhan2 P. ostreatus Korea (MKACCS51818) 2001
28 2596 Suhan3 P, ostreatus Korea (MKACCS52325) 2001
29 2598 Sinnong46 P. ostreatus Korea (MKACC51820) 2001
30 2594 Ilseong?2 P. ostreatus Korea (MKACC51817) 2001
31 2597 Sinnong8 P, ostreatus Korea (MKACCS51819) 2001
32 2593 JanganPK P, ostreatus Korea (MKACCS52326) 2001
33 2707 Kimjae9 P, ostreatus Korea (MKACCS52311) 2001
34 2708 Kimjael0 P. ostreatus Korea (MKACCS52312) 2001
35 2709 Jangan2 P. ostreatus Korea (MKACCS52313) 2001
36 2710 Heungrim1 P. ostreatus Korea (MKACCS52314) 2001
37 2711 Jangan3 P, ostreatus Korea (MKACC52315) 2001
38 2717 Nongmin] P. ostreatus Korea (MKACC52320) 2002
39 2718 Kimjae7 P, ostreatus Korea (MKACC52321) 2002
40 2719 Kimjae8 P, ostreatus Korea (MKACC52322) 2002
41 2721 Jangan5 P, ostreatus Korea 2002
42 2722 Jangan6 P. ostreatus Korea (MKACCS52324) 2002
43 2724 Nongong99 P, ostreatus Korea 2003
44 2725 DH1012 P. ostreatus Korea 2003
45 2726 Sinnong11 P. ostreatus Korea 2003
46 2727 Sinnong12 P, ostreatus Korea 2003
47 2728 Sinnong13 P, ostreatus Korea 2003
48 2729 Cheongdo21 P, ostreatus Korea 2003
49 2730 Cheongdo22 P, ostreatus Korea 2003
50 2731 Wangheukpyeong P. ostreatus Korea 2003
51 2732 Nongong98 P, ostreatus Korea 2003
52 2733 Chiak3 P, ostreatus Korea 2003
53 2734 Chiak4 P, ostreatus Korea 2003
54 2735 Bupyeongkirin2 P, ostreatus Korea 2003
55 2736 Bupyeongheukdand P ostreatus Korea 2003
56 2737 Sodam P ostreatus Korea 2003
57 2738 Heukbaek P. ostreatus Korea 2003
58 2785 Bupyeongsoyeopl P, ostreatus Korea 2004
59 2786 Bupyeongbokhoe P. ostreatus Korea 2004
60 2788 Jangan7 P, ostreatus Korea 2004
61 2789 Samguhwanghak P. ostreatus Korea 2004
62 2790 SamguPJ P ostreatus Korea 2004
63 2791 Samgu01 P, ostreatus Korea 2004
64 2794 Chiak5 P, ostreatus Korea 2004
65 2795 Chiak7 P. ostreatus Korea 2004
66 2796 Samgu$ P, ostreatus Korea 2004
67 2797 Samgu8 P, ostreatus Korea 2004
68 2787 Yeongnongl P, ostreatus Korea 2004
69 2792 Hanral P. ostreatus Korea 2004
70 2793 Hanra2 P. ostreatus Korea 2004
71 2016 Sacheol P, florida Germany (MKACC51361) 1976
72 2181 Sacheol2 P. florida Thailand (MKACC51494) 1990
73 2070 Yeoreum P, sajor-caju India (MKACC52247) 1982
74 2333 Yeoreum?2 P. sajor-caju Korea (MKACCS51621) 1995
75 2479 Sambok P. sajor-caju Korea (MKACCS52343) 1999
76 2079 Jeonbok1 P. abalonus Thailand (MKACC50312) 1982
77 2302 Keunneutaril P eryngii Japan (MKACC51595) 1995
78 2394 Keunneutari3 P eryngii Japan (MKACC52327) 1997
79 2720 Baeksongi P. nebrodensis Korea (MKACCS52323) 2002
80 2859 Noeul P, salmoneostramineus Korea 2007
81 2858 Geumbit P. cornucopiae var. citrinopileatus Korea 2007

*ASI, Agricultural Sciences Institute, Suwon, Korea; KACC, Korea Agricultural Culture Collection; MKACC, Mushroom Korea Agricultural
Culture Collection; Year, Collected year
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Fig. 1. Representative DNA fingerprinting by four URP-PCR amplification of eighty-one commercial strains in Pleurotus spp.
Lane number from left to right is same with Table 1. Solid line and arrows in URPY indicate P ostreatus strains and a

common band for these strains, respectively.



134 2739

£ Sokal and Sneath(1963)2] #oll wg} AL, °]
A= AGE 7122 UPGMA(Unweighted Pair-Group
Method with Arithmetic average) WHOoZ 3 EA43}
At

dn % 1@

URP-PCR 240 o[t =El2| FF2 /TN Ctd
o &4

2 A= 1271¢] URP primers ©|-&-3t] =} ZulE
T =EREMAR 8IS ettt 1270 primer®]
PCR 5% T84 band:= 100 bpollAl 6000 bp Akl
Ao g FEAES] AEHA. Fig. 1= URPS, URPY,
URP11 URPI2 primerel] ©J3l S3¥ 8UH e #F%
9] PCR t&8A bandE R 53 It} URPY primerol A
= °F 1,100 bp GHNAM P ostreatusdIX 35X 2 o}
Eht= band7F AT =EF2]E 8F 813t59] DNA t
4 band patterne 2] URP primerol| A F7F 2}
o7} ¥lxE WA YERGA, URPY9= Y2 primerk
T} band pattern®] ¥1o]7F Al3HA] eFqkth. & Aol AR
¥l URP1~URP11¥ primer= annealing 2% 55°COllA]
FZo] FAH O 7 FHA o, URPI2H primers w9 7]
oFgl FEHW-ES UERH o] annealing 2EF 5°C @&
50°CollA Hh-&-5 AT

AFER(P sgjor-caju) 3F%, AE=ELR(P. cystidiosus)
1325, ZEle(P eryngii) 2%, WH (P nebrodensis),
B el|(P. salmoneostramineus), =8=E}2|(P. citrino-
pileatus) 27} 1552 =E}2|(P. ostreatus) 1055
== 55¢ PCR th3A bands FAFsH o A
ZEl(P. florida) 2%&2 P ostreatus$t Ak DNA
band patterng ESth. o] A3= A F(2007)°] Hie}
& x| stt}. Polymorphic band= AFE-8F 127l primer &5
ol AHEHUT. =ERRHAR 814TE R FF
F PCR AHEo| 2Jste] 12719 primerollA] €o]%] band
7t 7P BUE primer= URPTHOZE 19719 H, 7+
2 AJY primers URPIIHOZ &7HITh PCRE Lo
7 band 7 BF I560E Bt 13705 @& 5 ATk
H 52007y 6570 =Ete] FF 94 E4NA 6~
1471¢] PCR T84 bandE RHATha shed], £ A+
Az} ztol7t vm AL FAAT 77 & AR F
3, AME-8F Tag polymeraseZt T2 7] wfwol] ThE/d W=
ol zpol7t v Ao = AztET

LElZ|e] EEZt RoAA 24

PCR 23 127§¢] URP primerdl|A] Yepd T1EAS 7]
%2 band 5] W& data matrix® 2Hd3sle] NTSYS-
pc®] UPGMA programe ©|-8-3to] dendrogram= 21/t
A= Fig 29F 2o 2 A3 F58 URP-PCR -4

ol

typeS 2 o] B ujl 10 grouplZ W=, P ostreatus
Tl &3le FFEC] BFE MPF7H X80t 18
& FW59%, 2029, €F, F2E T F 35FF] 3t

on, ¥ WF13, 43, 73, Rs 5 F 235
T, ¥l £518, #5235, ¥Y, 25838 5 12%%
o] &3k IVEL P, florida, V&2 P. abalonus, VIE <
P sajor-caju, VIIZ-L P. eryngii, VIIIE P. nebrodensis,
IX82 P salmoneostramineus, X3 P citrinopileatus
Z FEEAT IVERE XF7HA = $7F 53] ¥
< R

FEH ZpolE HolA A FHEA ] FdsHAl v
Bl 52 18 groupolA a¥ group] Y933 3=
Bte] 2571 den, SEE R 100% fFA=S 2ol #F
ZF02 bd groupd =F98E, 3%, AE202T, =
21571 dSlth. ol 9% FE2H 45W FEEES
76% ol’&el F34 FAddAE BT IE groupel =
¢ group?] AE, 93, A1F 143, 73, 25045, Al
F463, HA9S, s, AA|TE, Ae5E, AE123,
205, 2|°t53, XoHTE, 55, AH8E T TYE
FAZAE B0, groupd] FFTE°] 76%2] FAZA
= el ol FFE2 A 5(2007)¢] URP-PCRO
ot S =elHAl FF9 A58 44T} YA
st

II& groupellAl= d¥ group®] &525, HF, ¥4, Al
E8%, AA0%, Ab33, AA-E I 100%2] wi-¢- B
g 4 5L 2ol U groupd] FEEC] 80% ©]
o] wig- 2AHR FAE olFAL AT A 5(2007)
2 S “ERRMAY] fATAIE B =@M BEH 3
4 FF0l 100% FAFSITAL st £ A 22 Aas
Btk e e ST AT Ao &
e FFot). SRS ASI 2736 FFQ #EEHETt
E3259F 7+& groupolBtl 3 AL B ApAzel &
zlolg HYom B AIFHAAME ASI 2736 FF°] 13
group®ll &3S Th Ht 4S9 groupdll &etrlal SHH
2717 F5% £ AoX e 525 groupdl &3t A
O 2 yebstth

a9t VIIE groups Ztlg] EF0] 43 groupl
Z o] FFQ VIIE groupdt 34%9] #3474 FA=
£ Bt 33 =g=EE F52 UE T 10%
mjeke] of e {2 FALEE BT 53] ="
Bl F5& & Aol 33 =eleE 4 T 7P |
FAAAE Bt

IAFTE AHSE APEA S0 LI (ASI 2180)
I Y23 (ASI 2183) FEFE A2 RS BHed,
= olE°] BT 22 EgFolx 4% IAHA 7]
9 Aoz AlgHEh FESE 20703 21392 wHiF
23332 207034 65% H&Eo] FAMES BT
URP-PCR A Zt7te] Ank-elz] groupHiellA mil¢-

%

o

° &



Universal Rice Primer(URP)9 23t DNA 32| ZH-S |83k

Ir
&
To
do
offt
iy
o
p

135

th
=

I IR Rt B
G128 BERRREE

RN
HERERE

a

|
388 A ESEB

.F L

25
30
2
7
287
3 b
T3 ]
733 _|
ITIT
T
7ol
—{ e
2793
2830
IR -~
M IBIR
IBIS
504
2540
IS0
7 e
718
e |
T I
T34
T4
ITOE
2% |
— ITOT =
ITHE
T
T3
TR
ITEE
——————— 2737
e I—
ITIT
T3t =
48T d
597
T8 11
2711
2719 —
——— ITRG
—I50E
5
e EE—
2181 | I
079 v
I I3 Y
L ——— 2% |
_r—zmz | Wil
i Wil
Tm —
. o — ¥
IESE W
T T T T T T 1
0.76 1.00

Fig. 2. Phylogenetic relationship among different strains of Pleurotus species based on DNA fingerprintings by URP-PCR analysis.
I, I, I, P ostreatus, 1V, P. florida; V, P. abalonus; V1, P. sajor-caju, VI, P. eryngii; VI, P. nebrodensis; 1X, P.
salmoneostramineus; X, P. citrinopileatus; a, Weonhyeong similar strains; b, Wangheukpyeong similar strains; ¢, Suhan

similar strains; d, Chunchu-2 similar strains.
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Fig. 3. Comparison of URP-PCR fingerprinting patterns of P. ostreatus strains which showed very close relationship amplified by
primers URP1 (A) to 12 (L). Molecular weight marker are 1 kb DNA ladder (Bioneer). Lanes 1~36, ASI 2794, 2795,
2826, 2729, 2731, 2732, 2344, 2708, 2487, 2711, 2719, 2180, 2183, 2595, 2732, 2733, 2828, 2504, 2829, 2825, 2721,
2724, 2734, 2796, 2797, 2549, 2795, 2598, 2709, 2707, 2788, 2789, 2794, 2737, 2727, 2718; 1, Suhan similar strains; 2,
Wangheukpyeong similar strains; 3, Chunchu-2 similar strains; 4, Weonhyeong similar strains. Arrow head indicates
specific bands to Suhan similar strains, arrow to Wangheukpyeong ones, circle to Chunchu-2 ones, and box to

Weonhyeong ones.
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