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Development of Suhan Strain-specific SCAR Marker in Pleurotus ostreatus
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ABSTRACT : In this study, 81 commercial strains of Pleurotus species cultivated in South Korea were analyzed
with randomly amplified polymorphic DNA (RAPD) technique. Sequence characterized amplified region (SCAR)
markers were developed by designing from one RAPD polymorhic band specific to Suhan strain. The SCAR primer
pair ‘S-OPA13-1’ amplified a 590-bp fragment in the varieties originated from Suhan strain. The Blast search of
S-OPA13-1 showed high homology to the POMFBO1 P. ostreatus cDNA clone MFB02-A05 and Laccaria bicolor
S238N-HS82. The results showed that this SCAR marker can clearly distinguish Suhan strains from Pleurotus spp.
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Table 1. Pleurotus strains used in this study
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RAPD primer

Operon primer (10 mery= OPAX 2071, OPB 187ll, OPI
207, OPF 207§, OPD 207, OPA 167, OPH 177/, OPG
20711, OPJ 2071, OPC 197}, OPE 207] ZZ2]3. OPO 187]=
F RIS ARSI oM, PCR 2718 th33} 74t} PCRES
3t reaction mixture®] A2 Genet Bio PCR Premix kit
(Genet Bio, Korea)s ©]-8-3}9], Premix kit genomic
DNA 50 ng 2 ul primer 100 ng 1 ul, DDW 7 plZ 715k
t}. PCR $Z4k$-S ABI PCR SYSTEM 9700S ©]-&-3}d

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 (KMACCS53972) 2005
4 2828 Samgu9 P ostreatus Korea 2005
5 2827 Sinnong26 P ostreatus Korea 2005
[§ 2826 Sinnong22 P ostreatus Korea (KMACC53909) 2005
7 2825 Sinnong14 P ostreatus Korea 2005
8 2029 2029 P ostreatus Korea (KMACC51372) 1978
9 2001 Nonggi2-1 P ostreatus Korea (KMACC52243) 1971
10 2018 Nonggi201 P ostreatus Korea (KMACC51362) 1978
11 2072 Nonggi202 P ostreatus Korea (KMACCS51410) 1980
12 2180 Wonhyeong P ostreatus Korea (KMACC51493) 1990
13 2194 Aeneutaril P ostreatus Japan (KMACCS51506) 1979
14 2183 Wonhyeong2 P ostreatus Korea (KMACC51496) 1990
15 2240 Wonhyeong3 P ostreatus Korea (KMACC52342) 1994
16 2228 Chunchul P ostreatus China (KMACC51529) 1994
17 2344 Chunchu2 P ostreatus Netherland (KMACC51632) 1995
18 2706 Heukpyeong P ostreatus Korea (KMACC52328) 2001
19 2535 Byeongneutaril P ostreatus Korea (KMACCS51778) 2000
20 2506 Gyunhyeopl P ostreatus Korea (KACC360) 2000
21 2505 Oknongl P ostreatus Korea (KACC359) 2000
22 2477 Heukjinju P ostreatus Korea (KMACC51724) 1999
23 2487 Cheongpung P ostreatus Korea 1999
24 2488 Myeongweol P ostreatus Korea (KMACC51732) 1999
25 2504 Suhan P ostreatus China (KACC358) 2000
26 2549 Sinnong94 P ostreatus Korea (KMACC52282) 2000
27 2595 Suhan2 P ostreatus Korea (KMACCS51818) 2001
28 2596 Suhan3 P ostreatus Korea (KMACC52325) 2001




Table 1. Continued

elg] WAl =3 F5 Eo] SCAR marker 712t

Lane no.  ASI* no. Commercial name Species Source Year
29 2598 Sinnong46 P, ostreatus Korea (KMACC51820) 2001
30 2594 Ilseong?2 P ostreatus Korea (KMACCS51817) 2001
31 2597 Sinnong8 P, ostreatus Korea (KMACC51819) 2001
32 2593 JanganPK P ostreatus Korea (KMACCS52326) 2001
33 2707 Kimjae9 P, ostreatus Korea (KMACC52311) 2001
34 2708 Kimjael0 P ostreatus Korea (KMACC52312) 2001
35 2709 Jangan2 P, ostreatus Korea (KMACC52313) 2001
36 2710 Heungrim1 P ostreatus Korea (KMACCS52314) 2001
37 2711 Jangan3 P, ostreatus Korea (KMACC52315) 2001
38 2717 Nongminl P ostreatus Korea (KMACCS52320) 2002
39 2718 Kimjae7 P, ostreatus Korea (KMACC52321) 2002
40 2719 Kimjae8 P ostreatus Korea (KMACC52322) 2002
41 2721 Jangan5 P ostreatus Korea 2002
42 2722 Jangan6 P ostreatus Korea (KMACC52324) 2002
43 2724 Nongong99 P ostreatus Korea 2003
44 2725 DH1012 P ostreatus Korea 2003
45 2726 Sinnongl11 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 Bupyeongheukdan4 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 Samgu5 P ostreatus Korea 2004
67 2797 Samgu§ 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 (KMACC51361) 1976
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Table 1. Continued
Lane no. ASI* no. Commercial name Species Source Year
72 2181 Sacheol2 P. florida Thailand (KMACC51494) 1990
73 2070 Yeoreum P sajor-caju India (KMACCS52247) 1982
74 2333 Yeoreum?2 P sajor-caju Korea (KMACC51621) 1995
75 2479 Sambok P. sajor-caju Korea (KMACC52343) 1999
76 2079 Jeonbok1 P abalonus Thailand (KMACC50312) 1982
77 2302 Keunneutaril P eryngii Japan (KMACCS51595) 1995
78 2394 Keunneutari3 P eryngii Japan (KMACCS52327) 1997
79 2720 Baeksongi P. nebrodensis Korea (KMACC52323) 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. RAPD fingerprinting patterns of Pleurotus species amplified by OPA-13 primers. Molecular weight marker are 1 kb DNA
ladder (Bioneer). Arrows indicate strains-specific bands. Lanes 1~27; ASI 2180, 2344, 2504, 2851, 2710, 2829, 2721, 2709,
2796, 2734, 2737, 2535, 2790, 2733, 2826, 2722, 2594, 2001, 2018, 2240, 2593, 2072, 2228, 2487, 2505, 2792, 2181.

Table 2. Sequence of RAPD and SCAR primers used in RAPD and SCAR-PCR analysis of ASI 2504

RAPD primer Nucleotide sequence (5 to 37) GC (%) T, (°C)
OPA-13 CAGCACCCAC
SCAR primer Nucleotide sequence (5 to 3")
S-OPA13-1 (F) CAGCACCCACATAGAAACAATC 45.45 59.50
S-OPA13-1 (R) TACGCTGCCGGGTTAGTATC 55.00 54.10
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1 CAGCACCCACATAGARACAATCTGCATCARGTGTTGACEATCCCARCEARAGGEARGCEA
S-OPA-13-1F -
61 TATTAACCATCACTGTTCACAACACTCTCAGCTGGGGACACAACTACCTGTCTCGAGEGT

121 CGACACACCTTCTACGCTCGTCTCAGACCCTAAAAGATCTGTATGACTGCCTCATATGEG
181 AATCCTCCGAAATCCCCGAGGAAATCATCGAGGACGGCGAGGCATTTGGCTATTCGCAGG
241 TTAATAATGCGGACAAAAAACCCTGCGTCATGTGTATCGAAGGTCTTGCGTATGGCGATG
301 GCCAGTCCGATCCGGACTATGCTGAGTATGTGGTTTTTTCATCCGTTGGACGTCGGAGAA
361 CATTCCTTTCTAACAAGTACCCCTAGCAAACTTATCGAGCAGATAGGCTTGATCCCAGAG
421 GAGAAGCAACCAAAGATCACGAAAGCTAACTCCACCATCGCCACGACCAGGCTCGACTCA
481 TTATTACTCCGAATCAACGAACCGTATTATATGCTCCACCACGGCAATTGCGAGCACTTCE
541 GTCGTCGTAGACCAAATCAGGCGAGTAACACCAACTTCCCGTCAATGTACAGAGATACTA
681 ACCCGGCAGCGTAGATTACAAAGGCCAACTGATCTTCTCTCCGATTTCCCAATAACCACT
S-OPA-13-1R
661 CATATAACGCCTGTTCTGCTCGATCTGTGTCGTGGGTGCTGAATCACTAGTGAATTCGEG

721 GCCGCCTGCAGGTCGACCATATGGGAGAGCTCCCAACGCGTTGGATGCATAGCTTGAGTA

781 TTCTATAG

Fig. 2. Nucleotide sequences of ASI 2504 clone.
Sequences of OPA-13 fragment used in RAPD analysis are red underlined. S-OPA-13-1F and S-OPA-13-1R were SCAR primers.

Table 3. Putative alignments of nucleotide and protein sequence encoded by ASI 2504 clone

Algorithm Significant alignments Score (bits) E value

BLASTN  AT004523: AT004523 POMFBO! Pleurotus ostreatus cDNA clone MFB02-A05, mRNA sequence 425 le'?
XP_001877784: predicted protein [Laccaria bicolor S238N-H82] 73.9 567

BLASTX YP_239367: hypothetical protein 3 [Microplitis demolitor bracovirus] 55.8 4e7
CAQ43070: putative puroindoline b protein [Zriticum aestivum subsp. machal 52.0 56

PCR &2 W URP-PCROIM 3t ARG o2 HE 55 2 F59 freAAE 93 ARE f&spd &8d =
Bo] 3kt B2RE pandS HA0H, 590bpell Al @A band S Ao dtETh
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A1} (Fig. 3 and Fig. 4).
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Table 4. PCR condition test for ‘S-OPA13-1" marker on 1.5% agarose gel

) . PCR cycles
Primer Annealing temp. (°C)
25 30 35
— —
55 N* N
58 N N
S-OPA13-1
60 N N
65 N L ] N
*N: no amplification.
M 2504 2830 2829 2828 285 2549 M | ‘ 1] | ‘ n ‘ | Iy
05— = e - - 10—
4 05— - - - - -
2598 207 2709 M8 am ama 27 2734 2735 0.2kb—>
Fig. 4. Systematic classification of SCAR markers for Suhan
- "= = ' similar strains obtained with the S-OPA13-1 (F) and
S-OPA13-1 (R) primers. The 590 bp fragments were
s AmAR B recovered in Suhan similar strains. M: 1 kb plus DNA

m
[ [Im]

Fig. 3. SCAR-PCR product of Pleurotus
amplified by ‘S-OPA13-1" primer.
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