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Identification of Varieties by Biochemical Methods in Pleurotus spp.
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ABSTRACT: To identify genetic difference of 13 strains in three Pleurotus species, analyses of
rDNA, AP-PCR and RFLP were carried out. IGRI and ITSI~II regions of rDNA amplified by
PCR were about 0.9 and 0.7 kb, respectively. These PCR products were digested with six res-
triction enzymes to analyse polymorphism. Especially, treatment of Haelll enzyme on ITSI~II re-
gions showed specific bands in three Pleurotus sajor-caju strains. Genetic differences among three
species were classified by similarity analyses based on ¥DNA polymorphism. Various band pat-
terns of 2,500~150 bp were showed by AP-PCR. Identification of species and varieties in 13 Pleu-
rotus strains was possible according to primers used in AP-PCR. In order to develop genetic
markers, RFLPs using IGRI and I'TSI~II probes derived from ASI 2180 and 2070 were carried
out on eight Pleurotus varieties. RFLP patterns using IGRI probe were more various than that

of I'TSI~II probe.
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Z+zF 100 pmole?] primer, 2.5 mM MgCl,, 200
uM dNTP, 25~200 ng template DNA, 2.5 unit
Taq polymerase(Boehringer Mannheim Co.)E
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Table 1. Strains of Pleurotus spp. and each description

Str(ilslIi\I o Sizﬁlﬁc is:;ealiz q Origin Characteristics and description
2001 P. ostreatus 1971 Korea ‘Nonggi 2-1’, Low-temp. variety
2018 P. ostreatus 1978 Korea(Seoul) ‘Nonggi 201’

2027 P. ostreatus 1978 Korea(Yangsan) Wild strain, Mid-temp. strain
2042 P. ostreatus 1979 Japan ‘Aeneutari 1’

2072 P. ostreatus 1980 Korea(Crossed) ‘Nonggi 202’

2180 P. ostreatus 1990 Korea(Fusant) ‘Wonhyeungneutari 1’

2183 P. ostreatus 1990 Korea(Fusant) ‘Wonhyeungneutari 2’

2194 P. ostreatus 1991 Korea Aeneutari

2240 P. ostreatus 1994 Korea(Crossed) ‘Wonhyeungneutari 3’

2016 P. florida 1976 German ‘Sachulneutari’, White

2181 P. florida 1990 Thailand ‘Sachulneutari 2’

2070 P. sajor-caju 1982 India ‘Yeoreumneutari’

2139 P. sajor-caju 1987 New Guinea Wild strain, High-temp. strain
2333 P. sajor-caju 1995 Korea(Crossed) ‘Yeoreumneutari 2’
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Fig. 1. Primer locations on nuclear and mitochon-
drial rDNAs for amplification using PCR.
ITSI: internal transcribed spacer 1, ITSII:
internal transcribed spacer II, IGRI: in-
tergenic region I, IGRIIL: inter- genic re-
gion II. Arrowheads represent the 3' end
of each primer. Primers sequences are as
follows: ITS2: 5'-GCTGCGTTCTTCATCG-
ATGC-3', ITS3: 5-GCATCGATGAAGAA-
CGCAGC-3', ITS4: 5-TCCTCCGCTTATT-
GATATGC-3', ITS5: 5'-GGAAGTAAAAGT-
CGTAACAAGG-3', LRI12R: 5-CTGAACG-
CCTCTAAGTCAGAA-3', O1: 5-AGTCCT-
ATGGCCGTGGAT-3', NS2: 5-GGCTGC-
TGGCACCAGACTTGC-3', ML3: 5-GCTG-
GTTTTCTACGAAACATATTTAAG-3', ML4:
5-GAGGATAATTTGCCGAGTTCC-3', ML
1: 5-GATCTTTTGCATAATGGGTA- GGC
3', ML8: 5'-TTATCCCTAGCCTAACT-
TTTATC-3'

2 35 cycled APA|7| w1, AT FHL 9)5to]
72°C 10 F<F whAIZt $Fd IGRIs
ITSI~II ¥-9]= Z+zb SaudAl, Taqgl, Tru9l,
Haelll, Rsal, Hpall®] 671 AlgtE42 wke- o
2~4 unit® PCR AHE 20 uLel] A% el 37°Col
Al 1~16417F qkg-A|3ict. A17]°d5-2 agaroses
2% Fx=2 TAE[40 mM Tris-acetate, 1 mM
EDTA(pH 8.0)el 3o AH8-3}5152, 50 Vellx] 14)
7} A7) 0353}0:] 1 pg/mL ethidium bromide £

Aoz Qug F UV lamp Aol B31ic}. §
ARA F4E& ¢3F program-& NT-SYS

(Numerical Taxonomy System Using Multi-
variate Statistical Programs Ver. 1.60)(Rohlf,
1990)8 Algslelon], Ar)d% Ay FU3F 77|
9] bandr} g} o 1, glow 002 3}o] datas} 3}

oh BebAel faddAe] A2 Nei(1987)

g ol gatsiledl, o AL v Aot F=
2myy / (n,+my), m=matrix. o]¢} o] 13} o g
UPGMA (unweighted pair-group method with
arithmetic means)Z ©]83} clustering2 &}
=43 sgict.

AP-PCR uhgde] AL 7|E2ozn Wil
liams 5(1990)2] w8 v}4 32A43}e] 20 uLe]
Hk-S ool 4] 100 uM MgCly, 100 pmole prim-
er, 25 ng?] DNA, 0.2mM dNTP, 1unit Taq
polymerase S #~}5t¢lr}. PCR w33t A7]3%
2 rDNA #4273 A s A=l aisiv.

RFLP ‘”-4—3— FATET 7 8FES dAke.
2 DNAE 3}od Southern blotting-&- A] 3§35}

71 $15}he] BamHI»]— HindIll AgtaAz2 full
digestionA]Z] & agarose gelol] ANl A
nylon membrane°ﬂ o] A A}, Probe U3
elg]e} oj&x-ele]e] ITSI-II, IGRIS =33 F
agarose gel°ﬂ RAMste] 7+ bandE gelol e}
Wizard PCR Prep. kit(Promega Co.)2 DNAE
ZZ35)9] 2] Dig(digoxigenin-dUTP) labelling
system(Boehringer Mannheim Co.)° & A3}
o} x}4-3lgrt. BlottingA)| 7l Wl E2nkS- stan-
dard hybridization solution(6xSSC, 0.02%
SDS, 0.1% N-laurorylsarcosine, 1% bloking
reagent)©. 2 68°C 147} prehybridizationA]:7]
t}& probe 2uLé¢ standard hybridization
solution.©.2 68°C 647} hybridizations}] 2
color detection& anti-DIG-AP(Alkaline Phos-
phatase) conjugated antibody S H7}sli A=

3| Ake] uhalof) whe} Wkl A7 band & FERc}

2 1

rDNA 2M0|| ol EE7H &

ZAE 197) =l F5F59 rDNA £48 9)3]
4] 41 IGRI, ITSII, ITSI-II 98 ZZ3s}git}.
IGRI #-9]¢] &%= primer Ol LR12R, IT-
SII¢] ZZol|= primer ITS3¢} ITS4, ITSI~11<]
ZZo||= primer ITS49} ITS5E 72t A4-819)
t}. PCR =% % 1% agarose gelel|x] A7|3%



176 THE KOREAN JOURNAL OF MYCOLOGY, 26(2), 1998

Fig. 2. Agarose gel electrophoresis banding patterns of PCR products amplified to rDNA region of 13
Pleurotus strains. A: IGRI, B: ITSII, C: ITSI~II. Lane order is ASI 2016, 2181, 2240, 2018, 2072,
2042, 2180, 2183, 2001, 2027, 2070, 2333, 2139. M is 1kb ladder marker. Arrowheads indicate
about 0.9, 0.3 and 0.7 kb from a to ¢, respectively.
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Fig. 3. Agarose gel electrophoresis banding patterns of restriction fragments digested with six restriction
enzymes from IGR and ITSI~II of rDNA region of the Pleurotus strains. A-F are IGRI digested
with Sau3Al, Taql, Tru9l, Haelll, Rsal and Hpall from 13 strains. a-f are ITSI~II digested with
Sau3Al, Taql, Tru9l, Haelll, Rsal and Hpall from 13 strains. Lane order is ASI 2016, 2181, 2240,
2018, 2072, 2042, 2180, 2183, 2001, 2027, 2070, 2333, 2139. M is 1 kb ladder marker. Arrowheads
indicate 1018, 506, 396 and 220 bp, respectively from upper to bottom. Arrow indicates a common
band of P. sgjor-caju strains.
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Fig. 4. Dendrogram of similarity based on restric-
tion fragments digested with six restric-
tion enzymes from IGRI and ITSI~II of
rDNA region of the Pleurotus strains.
Genetic similarities are calculated by Nei
(1987) method and analyzed by the UPG-
MA clustering.
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Fig. 5. Agarose gel electrophoresis banding patterns by AP-PCR of the 13 Pleurotus strains. a-f are am-
plified by primer ITS2, ITS3, ITS5, O1, NS2, ML4, repectively. Lane order is ASI 2016, 2181,
2240, 2018, 2072, 2042, 2180, 2183, 2001, 2027, 2070, 2333, 2139. M is 1 kb ladder marker. Ar-
rows indicate 2036, 1018, 506, 396 and 220 bp, respectively from upper to bottom.

rDNA £A4-2 FUle] F57Rurks 7k 73
of -85k ki o7 AgztElgich.

AP-PCRe|| A% primer: rDNA ¥-4lo]] A}
4%l primerg F 929 1719] primerE A48}
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12R, ML3, ML1, ML8% 57/l+= t}3 A& Rolx]

¥y, v} AdS B3l primers & 672 ITS2,
ITS3, ITS5, 01, NS2¢} ML4o|git}. o1& 3 A
< BF primerE| 542 GC o] 40~66%
72 GC #=fo] =& primer7} AP-PCR9] finger
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Fig. 6. Comparison of varieties based on RFLP used probe from amplified ITSI~II and IGRI in the 8
Pleurotus strains restricted BamHI and HindIIl. A: RFLP by ITSI~II probe of ASI 2180, B: RFLP
by IGRI probe of ASI 2180, C: RFLP by ITSI~II probe of ASI 2070, D: RFLP by IGRI probe of
ASI 2070. Lane order is ASI 2180, 2001, 2018, 2042, 2194, 2016, 2181, 2070. M is ADNA/HindIII
fragments marker. Arrowheads indicate 23130, 9416, 6557, 4361, 2322 and 2027 bp, respectively
from upper to bottom.

Table 2. Primers of identification among inter-species and inter-varieties

Scientific name Variety name rDNA AP-PCR

P. sajor-caju ‘Yeoreumneutari’ ITS region(Haelll) ITS3, ITS5, 01, NS2, M1L4
‘Yeoreumneutari 2’

P. florida ‘Sachulneutari’ Unclassified 01
‘Sachulneutari 2’

P. ostreatus ‘Nonggi 2-1’ IGR region(Tru9l) 01
‘Nonggi 201’ 01
‘Aeneutari 1’ ITS5
‘Nonggi 202 NS2
‘Wonhyeungneutari 1’ ITS5
‘Wonhyeungneutari 2’ ITS5
‘Wonhyeungneutari 3’ ITS5

B A5 FH3 7 F2ed FARAE B Hd QoM AP =Ee] 159 23 83 F)2-
¥ 59 S-& Table 29} o] tyehd & 139} %¥7|2015% AP-PCRe|4 primer 01% A}
Asich &, AB1rle) £ rDNA 2494 ITSI- 4315 o, 5712025 NS2& AH8sigle o,
e HoeTlT2 A2 734 5o]2Ql band pat-  ¥Fxele) 1, 2, 353 ITS5elA Fe) 578
ten$ ¥ 4 AN, =ehe) & IGRI #919) o] 758igich. ols) o] APPCRS 57 % $5
Trudl Helolx] e 3 TR, B2 7 S79 T 3lo] rDNA 410 23 et 4]
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g 55 A=3l9cl. rDNAS] IGRI ¥-9j= oF
0.9 kb2 ZZ59 5, ITSI~IIE ¢k 0.7 kb2 22
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Bo) =3 FABAE EA3l] 7L Aol & F
#3 4= gigie}. AP-PCRE AA A oF 2.0
kb~150 bp2] t}okst bandE £ <= 9193 P. flo-
ridaZL marker2 A4 7153 Eo)] wl=r Wb
= let. w3k A5 primere]] whet F3ke] T
7FsEtRE B ol FEeR AolE Holw
primer® Z& 4 ik F5& TR ST
RFLP EAo|A= ITSI~II R} IGRI probert o
£ ol gt}

=

921 1997, AT A (Flammulina velutipes)
SREFY fARASt A2 FE K46 B
Q. AFheka ek, SAHe e

A, 1994, WA B =EHES ERE AT
rDNA®} ITS2} IGR%-9]2] PCR £4]. A&
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