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ABSTRACT:

We have attempted to verify 30 strains of Hypsizigus marmoreus from various mushroom stocks in

Korea using random amplified polymorphic DNA (RAPD) methodology. Chromosomal DNAs of them were extracted
and subjected to PCR analyses with 3 random primers. Each PCR produced approximately 30 distinct PCR bands
with the size from 200 bp to 3000 bp. A dendrogram was acquired using the unweighted pair-group method with arithmetic
average (UPGMA) clustering methodology on the basis of the DNA band pattern. The analysis revealed that 30 strains
of H. marmoreus were clustered into two distinct clusters. Cluster 1 contained 3 subgroups while the cluster 2 consisted
of rather diverse strains. Interestingly, Hm3-10, a wild strain collected from Deog-Yu mountain, was not included
in either clusters, indicative of uniqueness of this strain. We nextly attempted to develop strain-specific DNA markers
to verify a specific strain. A unique band in the RAPD gel lane of Hm(0-4 was extracted and its sequence was
determined. PCR with a primer set from the determined sequence revealed that the primer set gave a 250 bp DNA
band only for Hm0-4, indicating that this approach works well for the strain-specific identification of H. marmoreus.
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Table 1. Strains of Hypsizigus marmoreus

No. Strains No.  Origin | No.  Strains No. Origin
1 Hmo0-2 Japan | 16 Hm1-10 Japan
2 HmO0-3 Japan | 17 Hm2-7 Taiwan
3 HmO0-3¢ Japan | 18 Hm2-8 China
4 HmO0-4 Japan 19 Hm2-10 Korea
5 HmO0-5 Japan | 20 Hm3-1 Korea
6 Hmo0-6 Japan | 21 Hm3-2 Korea
7 HmoO-7 Japan | 22 Hm3-3 Korea
8 HmO0-9 Japan | 23 Hm3-4 Korea
9 HmO-10 Japan | 24 Hm3-5 Korea

10 Hml-1 Japan | 25 Hm3-6 Korea
11 Hml-4 Japan | 26 Hm3-7 Korea
12 Hml-5 Japan | 27 Hm3-8 Korea
13 Hml-6 China | 28 Hm3-9 Korea
14 Hm1-7 Japan | 29 Hm3-10 Korea
15 Hm1-8 Japan | 29 Hm4-1 Korea
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OPS-10(5"-ACC GTT CCA G-3") ¥ OPL13(5-ACC GCC
TGC T3)& ol&-3ted PCRE Faatsict (11). whgote 3
3 DNA 2 g, primer(100 mM) 1 z1, 10 nM dNTP, Taq
polymerase(Solgent Co.) 1 21, 10X Tag buffer(Solgent Co.)
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Fig. 1. RAPD analysis on strains of H. marmoreus. A random primer OPS-10 was used for this analysis. PCR was carried out for
40 cycles of 94°C(45 sec)-40°C(45 sec)-72°C(3 min). The PCR products were analyzed on 1.25% agarose gel.
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Fig. 2. Dendrogram analysis of the RAPD results. The RAPD gel images using OPS-1, OPS-10, and OPL-13 primers were analyzed
with UPGMA cluster analysis methodology. The dendrogram was calculated with 500 repeats of bootstrapping. “Wild” indicates
a wild strain collected from Deog-Yu Mt. G1, G2, G3, and G4 are subgroups of clusters. The strains included in the dashed

rectangle are white mushroom strains.
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Fig. 3. Morphology of some selected H. marmoreus strains. The H. marmoreus strains were cultivated under the commercial

production conditions at Greenpeace mushroom farm.
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ATME ol2fgt 7Fs S ERIs] 91814, Hmo4, Hmo-7, 2 53, o] dAZ #le] 2502 oS 31518
Hm1-1, Hm1-4, Hm1-6, Hm2-7, Hm2-10, Hm3-6, Hm3-8, ChFig. 1, Fig. 2). $-2luiel opollA] 233 e wlriehAl
Hm3-105 10 w5701l thted, primer OPL-132& PCR ¥H3-&  #F5-2 A f8se dafde] F53e g93] HisEe
TFY3IAATE (Fig. 4A). L ¥ Aojz] PCR AR O ZHE = EAFHTH, A FEsHy 548 BAFU oM (Fig. 2,
E]RH71et 5 Hm0-4ol A3 Eo]H o2 qhEo] X|i=250bp  Fig. 3), ©15 E3o] $2lve} 2-f2] “ElvriamAl Aujs
DNA =& %319 TA-cloning 3t H7IME& A4 S4E5 1% vl nld=Uch B3 RAPDE Fst &
31T} (Fig. 4B). 24H 97IMGS vEgo g 18 7wEEe  oXE 55013 DNA @] A7IMEL 2431, o1&
Efo]=8] ZolE 71 primers AALIAL, o155 o]83te]  HIRORE HolF primers AlZBIN oM, o]5S o83l

1-1 14 1-6 2-7 2-10 3-6

B | GCTCGATCACAAAATACCCTGGCACAGCCGCACCAAACTCTTCGCCATCCTCTG
TGCAACATTTGGCGTCGTCGTCATGACTATCTCCCTGTTCCTTGCACTCGGCAA
GTCATGGACACGAGAAGGAGAGCCCAGAATGTGCATGTAGATGTTGCTGAAAGC
GTCAAAACTCTAGGCATATTTCACGATATACCGTGTCACATACATTTTACATAC
ATTGGAGAGCAGGCGGT

L= l-gmr 2= 2=10""3-6""3-8" 3-10

Fig. 4. Development of strain-specific DNA marker. A) PCR with OPL-13 primer. Arrow indicates the selected strain-specific band.
B) The determined sequence of the selected band. C) PCR with the specific primer set (forward: 5'-GCTCGATCACAAAATACC-3’,
reverse: 5'-ACCGCCTGCTCTCCAATG-3"). PCR was conducted for 30 cycles with the cyclic process of 94°C(45 sec)-60°C(45 sec)-
72°C(30 sec). Arrow indicates the amplification of strain-specific marker.
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