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ABSTRACT: The genetic variations and the rate of mycelial growth in the dikaryon and the monokaryon stages
of Plenrotus spp. were surveyed during their subcuoltures. The highest growth rate was observed on hoth the 3rd
and the 4th subcultures. The remarkably rapid growth rate was detected in P ostreatus dikaryon. Genetic sim-
ilarities in the dikaryon and the monokaryon of P ostreatus were more than 57.5% and 85.7%, respectively, and
those of P eryngii were more than 85.29% and 84.8%, respectively. The genetic similarities of monokaryotic I ostrea-
tus were higher than those of dikaryotic, The topology of phylogenetic trees showed that the divergence and the
clustering patterns of branch did not correlated with the number of subcultures. This sugpests that genetic vari-
ations occur very randomly on myeelial cultures. These results suggest that the monokaryotic mycelia is genetically
more stable than the dikaryotic in subcultures, and that it is very useful to stock monokaryotic mycelia for making

spawns and breeding of Plenrotus spp.

KEYWORDS: Genetic similarity, Genetic variations, Growth rate, Plenrotus spp., RAPD, Subculture

e A (Pleurotus ostreatusye MA A 02 ek
o w438 Fvigel ulel Aslgre] FrlEl glod
(Peberdy et al., 1993), A Fujollx| = 713 do) Afuf
He MALZA Tt A5 mlg S5 988 sls
A AEo .

HA fFAAe §E3 Agde] R Adely
Eor o}, o] ®Eolgle o|u|oA] oL Fa st
53], AA AR 7R e vlAle] R e 0 e
FR/AE 71AY, S BEdel QloiA Frefd ek
& He A F74 ol A gnlelye}, §7 7
Ggo nYE e BWET T Lee er al., 1998).

oA HE WHO 2= mineral oil R<EH (Kobay-
ashi, 1984; Li and Chen, 1981), @3] A8 Z (Hwang,
1968; Jong, 1978), YHZHFHFER (MeGinnis er al.,
1974; Boesewinkel, 1976; Ellis, 1979; Lee er al.,
1998), FZ2AZEEH(Smith and Onions, 1983) £°)
o, wAFe] BELe B Aokl 2aby, FA
AE Adwigels BEYHe| etAAde] FoHLambert,
1959). zz2iv}, FAM7E Agsle Sl o33 o4t

*Cormresponding author  <E-mail; kkh@ www jeonju.ac kr>

23

el Ak §34 ke B2l dart Ad o gle
(Peng and Wu, 1972), Adse] 57t Hoeld &
Zvro] HEEH, #52] £33 HEE A, 4EE
o] Az Atk (Lee et al., 1999). 7, He|HAl F3
AFdoz Aok 45 B ZTE 2949 7t
Zrhsigion, dod 2al §490 laccase o] OAh
R, 53)9 Al ApEAS] p has) el
egg0] FrHE REAHA 5, 1995).

2 wisle] Bab Fad @ A5 AT restric-
tion fragment length polymorphisms(RFLPs)¥} random
amplified polymorphic DNAs(RAPDs), H7|A1E€EH
5ol ARRE AL )it} 53], RAPDE: Williams 5(1990)
o} random primers AHESle PCR WHg o= SE3)
DNA ©¥HE 22 122 AMEE ¢ vk Eashas
FFE AR Bl de] AREHo | RiT o E
A Fo= Lentinula edodes strain®] @3] FA]L o|3l#
Akel DNA t84(Chiu et al., 1993) B A3} oAl
2ke] F984) = AN Sunagawa ef al., 1995), Agaricus
bisporus®] HAEAL 7] 5ol i H1(Khush er
al., 1992), Flammulina velutipes ©¥2} 2|52 f4
# Wo|dF(Kong et al., 1997), FF7 A% A =A



24 THE KOREAN JOURNAL OF MYCOLOGY, 30(1), 2002

(Zhang and Molina, 1995; Choi er al., 2001) o] ¢
Orq o] aa}. 113‘:]1 O A@Qﬁl}j ‘I:“J:HE_]:,'I_ 01-242-1 o]_T!_ g;]—
Al7hfel d3E A& & dohks o) gioh
Eﬂ}, TAMe] AAEE A el we) Delx] e o]
F. 1996a, 1996b), A Alchul kel we} Addee] ¥
vt o)z o} ARz g mhEa] Al ool
E gFRAe Trﬁz—'l_i Wl rheide] glon, o
23 Hsle 59 Falolge Sa% 9o #g
Zlez Azhen) olo| B Ao e Aokl we}
AUofvh= genome “FollA] f77 Hele] oy 1 A=
o] ¥z} T2)al olEe] BAE +HslaA et

e W ey

T F

< Ao Aed dFe FEAETE 23E =
2HAL, Plewrotus ostreatus(ASI 2018) 18} =9} 3
A aT 9 E el Hasta e 2meEdal, P
eryngii o|AATo} o|ZRE TN S Belale] 2y
F=% AHE-3IQITH

CHEX} B

ek A Aola] oF 3-4x7F Eob o } 171 =2k
A8 Wopol] #EEle] GMY siAlo)] =T
10~1297}F 25°CoN A whekstsact. 233k LH HE3
AgEle EYUE F2 BMP WiA] $i¢ 713 25°C
ANA e 7-1497 Wi et} HEA 55 ZA) )
flated @Ee] hgAle] A g WEder gl
£ A 5ked NS bufferel Y7 DAPIM, 6-diamidine-2 -
phenylindole, 1 pg/uH= A3t AAAAA A
AR} A2 B2 FFETAS AMEsle] g@lEkech
el DS MYP ApguAjollA] ufgkste] 4°Cel A
BEHeiA 9oz Al

f“loii‘rH#

HCHeigr X vl w2 RAle] MEEE £

MYP APEufA]el] B3t 2] 972 A= BMP HH
HiA]o] wleksle], 1S 13} Al Yo ATk A
o 7FHARIE A7 10mme 372 FU&A 2k
A iR & wloFst e, o)A 103] Acheakals
o FARAAEEE 24 flEkd AlRT vl 50
T 39HE ghEgle] wilHo R AlElsilen wjok 24
F5-H v 237 (mycelial diameterye &340},

Genomic DNAS| &

BMP SujR]el|x] oAl zb Alfulof ZAE
T8I, genomic DNAE Graham -5-(1994)2] #H
& ¥l FESGAL ZAHE dAEhg FYAT
of viAEHA wAgh ¥ exiraction buffer(2% CTAB,

Table 1. List of random primers used in this siudy

Primer Name (and Sequence)® G-C%

OPE-T{AGATGCAGCC) 60%
OPE-14TGCGGCTGAG)  60%
OPE-15(ACGCACAACC)  60%
OPE-16(GGTGACTGTG)  60%
OPE-18(GGACTGCAGA)  60%

OPE-12(TTATCGCCCC) 60%
OFE-13{CCCGATTCGG) 60%
OPE-15(ACGCACAACC)  60%
OPE-18(GGACTGCAGA)  60%
OPE-19(ACGGCGTATG) 60%

“Operon Series (Operon Technologies Tnc., Alameda, Calif.).

Species

Pleurotus ostreatus

Pleyrotus eryngii
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Fig. 1. Comparisons of the growth rates on subcultures. (A), (B), (C) and (D) indicate Pleurotus ostrealus dikaryon, P ostreatus
monokarvom, P, eryngii dikaryon and P eryngil monokaryon, respectively.
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Figs 2. Comparisons of the growth rate in dikaryon and mono-
karyon of Pleurotus spp. on the 3rd subculwre.
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Fig. 3. The electrophoresis pattern of DNA fragments on subculture. (A) and (B) indicate Pleurotus ostreams dikaryon and P
ostreatus monokaryon reacted with primer OPE-18, respectively. (C) and (D) indicate P eryngii dikaryon and P eryngii
monokaryon reacted with primer OPE-13, respectively. M1, A/Hind III marker; M2, DNA Ladder marker; lane 1-10,

subculture numbers and lane O is outgroup.
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Bl B Apela| s A2 E]Ich wEkA] Boediie ] AF o] gl 2.0kbolAl 0.3 kb WL 3], primer
£% 3 Aol wld} ThE AL B0 primerE A OPE-188 ARRSHEE o -eleuAle] ojalgfe}
el RAPDE <3 sF% U(Table 1). o= ZhzE 117 8709 DNA band7b #2s]

Primere] m}A] v} DNA band S35 Yehid 2}, FzelR|HA M= primer OPE-138 A}E-5hd

Table 2. Genetic similarity cocfficient matrix ameng the subcultures based on RAPD markers

Rate 1th 2th 3th 4th Sth 6th Tth 8th 9th 10th
2th 1.000
3th 0.667 0.667
4th (.989 (989 0.676
Sth 0.957 0.957 0.693 0.968
6th 0.935 0935 0.712 0.923 0.957
7th 0.946 (0.946 0.703 0.935 0.968 (3.989
8th 0.633 (1.633 0.700 0.6015 0.038 0.675 0.667
9th 0.979 0.979 0.667 0.968 0.936 0913 0925 N.608
10th 0.864 (0.864 0.667 0.874 0.864 (0.814 0.828 0.575 0.909
out 0.329 (1.329 0,200 0.333 0.354 0312 0.333 0.281 0.354 ().320
(A}
Rate 1th 2th Ith 4th Sth tith 7th 8th Oth L0th
2th 1.000
3th 0.857 0.857
4th (.870 0.870 0.961
Sth 0,923 0.923 0.904 0.944
6th 0.882 N.882 0,921 0.960 0.958
7th 0.906 0,906 0.880 0.930 0.925 0.943
8th (L.870 0.870 0.883 0.895 0.861 0.907 (0.901
Oth 0.939 0.939 0,892 0.904 (0.899 0.917 1.912 0,932
10th 0.952 0.952 0.873 0.886 0.939 0.899 0.923 0.837 0.925
out 0.733 0.753 0.894 0.857 0.800 0.843 0810 (L8100 0.813 0.795
(B)
Rate 1th 2th 3th Ath 5th 6th Tth 8th Yth 10th
2th 0.906
3th 0.875 0.882
4th 0.862 0.899 0.957
Sth 0.818 0.837 0.857 (}.845
6th 0727 .765 0.763 0.780 0771
Tth 0757 0.769 0,795 0.810 0).800 (0.945
8th 0,720 0.785 0.785 0.800 0.815 0913 0,966
Oth 0.718 0.780 0.756 0771 0.786 (.947 0.935 0.946
10th (0.789 0.800 0.907 0.895 0.805 0.841 01.894 0.884 (0.854
out 0.400 0.377 0377 0.371 0.394 0415 0.380 0,400 0.386 0.395
()
Raie 1th 2th 3th 4th Sth 6th Tth 8th Sth 10th
2th 0.846
3th 0.825 0.925
4th 0.795 0.849 0.827
5th 0.757 0.865 0.842 0.841
oth 0.765 0.864 ().843 0,789 0.857
7th 0.775 0.830 0902 0.800 (.816 0916
&th 0722 0.778 0.784 0.776 0.824 0.880 0.802
9th 0.759 0.810 0.889 0.784 0.800 0.829 0.914 (0.822
10th 0.767 0.849 (1853 (.524 0.783 0.842 1.907 0.866 0919
out 0,759 0.810 0.790 0.784 0.773 0.732 0.741 0.683 0.725 0.757
(D)

{A). (B), (C) and (D) indicate Plenrotus ostreatus dikarvon, £ ostreatits monokaryon, P eryngii dikaryon and P eryngii monokaryon, respectively.
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Fig. 4.

Neighbor-Joining (N-I} tree made by genetic similanity matrix of subcultures on RAPD analysis. A, B, C and D indicate

Pleurotus ostreatus dikaryon, P, ostreatus monokaryon, P eryngii dikaryvon and F eryngii monokaryon, respectively. Values
on the branch indicate the confidence of 1,000 bootstrap replicates.
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