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Genotypic Identification in Commercial Strains
of Pleurotus ostreatus based on AFLP and VCGs
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Kwang-Ho Kim’ and Won-Sik Kong'™

'Mushroom Research Division, National Institute of Horticultural & Herbal Science, RDA Chungbuk Eumseong 369-873
*Department of Crop Science, KonKuk University, Seoul 143-701, Korea

ABSTRACT : We already reported four groups which contains some similar strains based on URP-PCR in the previous paper. The
objective of this study was to confirm those strains by the amplified fragment length polymorphism (AFLP) and vegetative
compatibility group (VCG). AFLP analysis showed no difference among these strains except ASI 2595 and 2183 in Weonhyeong
group and ASI 2829 in Suhan group. They showed specific DNA bands only in the result of P + AG/M + AAG and P + GT/
M + ATG primer combinations out of eight different combinations. The AFLP primers produced a total of 330 fragments
between 80 and 1000 bp in length for 31 Pleurotus ostreatus strains. At a genetic similarity of 0.96, the UPGMA analysis
separated the isolates into four distinct clusters. Each group was classified by similar strains. Confrontation test by vegetative
compatibility groups (VCGs) also showed distinct line between strains from different groups, but no line between similar strains
within the cluster. Our results indicate that most of similar strains was not distinctness. Thus, similar strains are considered to be
very close on the genealogy of their parent or same strain with different name.

KEYWORDS : AFLP, Phylogenetic relationship, Pleurotus ostreatus, Strain identification, VCG (Vegetative Compatibility Group)
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Wehs Ao] MAl F5-sY &8 A& = 2ler, H
A FEZ8ZNAE & =R-0] 2 Zo|t}(Seo et al, 2011a, b).

AFLP 7|9& ARS-| Alghaso] QA9 3 2t 7
el H7FE selective nucleotide®] G, C & ¥ primer
o] 29¥dl e} AFLP band®] =9} @ AJo] ZA H-$-
H dnkx oz HH-3 primers} A4l ko] <
3 oF 50~100709] &3 bandE YERY = il &
Z JTh(Aarts et al., 1998; Rusell et al., 1997). Paran 5
(19982 AFLP &AHHo] RAPDO| HI3] 48] F=o] T}y
73 bandE LFER™ AFLPS] genotypeol] whe} F-5 481 F
= FElsHl 72 4 okl st o] WS AE7t
A ¥ (Zhu et al., 1998, Kang et al, 2003) 53 &2 4
ZgoA] §714 ®lo] g FASAE geled] AR o
Skt SFAIRE AFLP 7S o83 ] =Bl fr5%s
o tigt F-A¥A B4 B vt glof & dale
URP-PCR #2404 22 band patterns R 055
FoZ ol ol FE1t ApolE F u] olry] s
@Al FiL DNA TS A8 & U= AFLP
A4S st

TR7F A AdeollA o] dIAE vtes vle et
A e] gFgo] qlom o] l=t], 1 olf= tiF-d]
TF7F el ofa st ol A3A B3l (het) 731
AFE 7HA3L 917] witolt). IS £ Neurospora crassa
£ 28 HRARE A% 107 A, 7t fRAEelE
2] dRfAA7) S, T we} AHe R 7))
ol FUFH 313 (Vegetative Compatibility Groups,
VCGs)o| AUtk A= T2 vCGe #55 aHiA7d 33
Aol APE 8 the M The sl AEA B
S3po] Uetedl, F #57) $EH0R AT ol
het §3A Aol S0l we} Haw PrAozeE 1
A7t eIk, meb olefd @RS olgalel Ml %
T WS o= Xl el ogk w3t siehd A o
At

2 AFelxes lfellA A4k - sl Aaso] {8 =
e =B FF T dARISH KA FElE EF TS
& = gle TFE U E AFLP B4 2 #5371 Ui
&= o3t FFY M-S AESAH.

M= 3 S8

SAEF

£ Aol ARE T FHYdSZ T S
B AlZke] HE 75 = ASI 2180 &) 2759} 2731 &) 4
5, 2504 9] 1571, 2344 9] 602 & 319rFo|t}. Z+
TFE2] 5L Table 19 YERAAT

Genomic DNA F£&
Genomic DNA FZE& 98+ 7A} v PDA (potato

AFLP 24 B AMEZESIMI0 o3k =ele] fARES] &9 15

Table 1. Pleurotus ostreatus strains used in this study

Lane No.  Group No. ASI No. Commercial name
1 2180 Wonhyeong
2 I 2183 Wonhyeong2

2595 ‘Suhan2

3 2826 Sinnong22
4 2729 Cheongdo21
5 I 2731 Wangheukpyeong
6 2732 Nongong98
7 2733 Chiak3

8 2829 Jangpung

9 2828 Samgu9

10 2825 Sinnongl4
11 2504 Suhan

12 2549 Sinnong94
13 2598 Sinnong46
14 2707 Kimjae9
15 I 2709 Jangan2

16 2718 Kimjae7
17 2721 Jangan5

18 2727 Sinnongl2
19 2734 Chiak4
20 2794 Chiak5
21 2795 Chiak7
22 2796 Samgu5
23 2797 Samgu8
24 2344 Chunchu2
25 2487 Cheongpung

2488 ‘Myeongweol

26 v 2708 Kimjael0
27 2711 Jangan3
28 2719 Kimjae8
29 2597 Sinnong8

*Strains using in Fluorescent-AFLP.
'ASI, Agricultural Sciences Institute, Suwon, Korea.

dextrose agar) plate®l] TAFS HF3F 26°C] incubator
oA 7U7t Witk L F MCM AAu|R|e] PDA
platedll Al At FALS &7 HFSIAAL, 73T AAmiA]el
Hjgete] gARE 52 AXAR] § & Aol ARSSiait
DNAE TOYOBOAFS] Mag Extractor(Plant DNA purification
kiyg o83l FE3th B2 1xS #ALE A
22 FA vkiste] #AF 500 mgoll lysis buffer 600 L.
£ Y31 65°ColA 102 ¥WE3-A1Z] &, phenol:chloroform:
isoamylalcohol(25:24:1)2 600 uL 7}kl vortex $F $-
13,000 rpmel|A] 1583F 94 Fe2lsled At 3ok
o719l F2H 600 uLe} AHIRIE 40 uLE H-2 F trapper
o FHEE 7]9] AMgnI=e] DNAZF 24| 3Kt AHgH]
== AN 70% oehEZ 2 wash §F - Aol A
1027 AZAIA 100 uLe] 3%} 5ol =Tt trapperell
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FEZ 719] AVdHI=S}F DNAZE =olgl= @

Ho B = )
NS gk &

DNARH A FHo| A 4°Coll B3, PCRES I8} template
DNA= ARE-8}T}.
AFLP =713} {|O|E{ EA

AFLP #2& Vos 5(1995)2] WS 23 HEslo] 4
Sk FAAS] W ofelsba) o] EAlshe
o, G2 Aejo| A B euchromatine ‘3—_},_0] He 75
0]al heterochromatin®] 322 7FA|1l &= FE-L w3io]

ot=]= FEolt}, Centromere -2 O)f‘ heterochromatic
region?} chromosome®] -2 1152| methylation}
e AT P8-S JIA Slonl, pish e AREL
W3El7] wiEel] Psddt Msel 3t
primerE AM8-SPH -2 OS2 active$t euchromatin region
(RPN A FH ol A markere] WIS S7AIXITE <
THRI7E AATH(Young et al., 1999; Menz et al., 2002).
upebA B APlM= Pst} Msels ©o]-8-35ko] 493131t

DNAOI| PstIZ} Msel A|$+&E4~(New England Biolabs,
USA)E A2]g tha DNA Tl Pstiy} Msel adaptors
A7kt 14°Coll A 122417 ligationd}STE. Ligation® DNA
= 122002 3]A35}] Pre-amplifications 3171 213 A&
2 ARSI pre-amplification adaptore]l “FEZQ]
A719S 7171 AFPP-OS} AFMP-A primerS ©]-8-3}]
Agrasig dotd DNAS| SRR SFAIZAL, PCR
HhS- 3t F 30 uL=E 3l X9 DNA 6 pLel primer
Z¥7} 5 pmole® Y2 1 x buffer, INTP 200 uM, 1U
Taq polymerase(Nurotics)% 7kt PCR HES-
95°C 135 A cycle, 95°C 20%, 60°C 30 18]3l 72°C 1
FO2 F 20 cyces A4 0}99@_ 72°CollA 1083t final

+ methylation®]]

Table 2. AFLP adapters and primer sequences used in this study

extensions 583 0},\;\13]- Selective amphﬁcanon—— =1 HA)
PCRO &3] SZH AE-S 14002 FAsle] 3aE
DNA 4 pLe]| 294- 3 selective nucleotideE 27} 8 pmole?}
1 x buffer, ANTP 200 uM, 0.5U Taq polymeraseE 373}
Atk PCR RE&-& 95°CollA 20%, 68°CollA] 30%, 72°Coll
A 1327F AAI8E 2 annealing 255 1°CH A7 A
8 cycleS WHESH 5 vlX|2to 2 95°Col|A] 203, 63°CollA]
20%, 72°CAlA 125 32 cycle REESIAL 72°C 1085 &
< extension stepS 2 WF-S FTH3ITE PCRS touch-
downO T AL M5old FENEL| e FHL ©f
Ast7] s

HE Wgo] £ $ PCR AH=¢] formamide loading dye
(95% formamide, 10 mM EDTA, pH 8.0, 0.05% bromo
phenol blue, 0.05% xylene cyanol FF) 4 uLE 37}g $
95°CollA 537 7193} denaturing A7) HIE LSS
o]-g3t F Y3t tt. Amplified product T 4 uLE 55°C
2 ¥]g] 7}E¥ 5% denaturing long ranger polyacrylamide
gel(acrylamide:bisacrylamide, 19:1), 7.5M urea, 0.5 x TBE
(45 mM Tris-boric acid, 1 mM EDTA, pH 8.0)°]l loading
Skl 1850V, 80WOllA 24P E A7195% U silver
staining(SILVER  SEQUENCE™ Staining Reagent Kit,
Promega).2 A5t AHE FA31AT

230l ARE-3 adaptore} primer] sequences= Table 2

oA BAFATH FAIXEE silver staining® gel ‘gl
A 8215 DNA TE2 band®] 75 W&} 0 == 12
A3} matrix codeS ZHEt EE7 A 52
A=A FE3E ZABAIE NTSYS programe ©]4-
SlaL, UPGMAE ©]83 SHAN clustering "WHOE
dendrogram= M3ttt

Pstl

5'-CTCGTAGACTGCGTACATGCA-3'
5'-TGTACGCAGTCTAC-3'

Adapter . .
5-CATGCGACGATGAGTCCTGAG-3
Msel 5-TACTCAGGACTCATCGTCG-3'
Preampliﬁcation AFPP-O 5'-CGTAGACTGCGTACATGCAG-3'
Primer AFMP-A 5-GCGACGATGAGTCCTGAGTAAA-3'
AC AGACTGCGTACATGCAGAC
AG AGACTGCGTACATGCAGAG
- GT AGACTGCGTACATGCAGGT
TG AGACTGCGTACATGCAGTG
. AT AGACTGCGTACATGCAGAT
anpli éjiiic(::;rimer GA AGACTGCGTACATGCAGGA
AAG GACGATGAGTCCTGAGTAAAAG
AAC GACGATGAGTCCTGAGTAAAAC
Msel ACT GACGATGAGTCCTGAGTAAACT
ATG GACGATGAGTCCTGAGTAAATG
AGA GACGATGAGTCCTGAGTAAAGA

*A total of 8 Pstl/Msel primer combinations were used in this study.
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A markerg o83t AP AN FARRE FEOE
HHE FFES UdeE #FY rPIRECA A5
mm2 cork borerE ©]83l] AHL golulo] AA 55
mm petri dish®] PDA HJZ]ol] 1 cm TFASZ Hlj2] F%ll
tix|ate] o]2gk & 26°Co] A lA 1297 vl St
AR thXd AR5 ARSI

Zm o oz

AFLP 240] 2|8t “EI2| FAES2| /4N ClEY &4

AFLP 4] 12} A3oXe 207l “El] 55 o=
2478k AFLP primers ©]83l|4 S353E Ax} P+ AG/
M+ AAC, P+ AG/M+AAGE A3319S v =ele|¥iAl
o] DNAE 9F 80~1000 bp AlolollA] FFo] E|Qlow
40~50702] band7} SZEH U FF7F band®] F7]= 4
7HA] FAREE groupite] pol7} FdstAl o] 7hA]
71 2polE SRt E FRIF = glo] A A6l ofH=
o] ATt FAKES groupH] F5Xt band Z}O|= P+ AG/
M+AAG®2] primer ol 4] URP-PCR A} 531} 100%
FAMIE HQl FFT 5 ASI 2828 F5°] oF 160 bp
LA o2 FEEAME YERA &= 1719] bandE
HATH(Fig. 1). 1y thE FE7o A= URP-PCR 4
Ao} GX|eh, 5 22 T band’} SATFOE o]
g A2 w|Fo] E uf el 551 e =Ee
FEE T AR FEol 43T Ues F83 B 5 3
ok, &= B Aol A] RAPD 2 AFLP markerS ©]8-3}]
114 FAIEE 25192 Wl marker?] FFoll et
100%2] FAIEE Bole F552 marker?] T/HE &
St E v H& FAREE UERO] o)F FEES 73
Z o= uf-g- ZAWAYE FIRIT 5 AU

AFLP 4 22} A= 98 59 AR JeE
Hol= $3h23 FES 715151, Seo 5(2008)2] Bl
oAl URP-PCR 23} F3} 100% 732 FAMIS H
WYES Ukt 9, 459, 78, 2528 AR 4

AFLP 4 3 A 22350l o3 LEle] #AREEe) &9 17

1617 18 19 20 21 22 2324 25 26 27 28 29

100hp —p

Fig. 1. AFLP band patterns amplified by Pstl + AG/Msel +
AAG primer combination in Pleurotus ostreatus. Arrows
indicate specific band.

groupoll A FAREZERE 2o/t U dolraiz) 319
Ch(Table 1). 6719 B3 primer 235 o83l #4&
33t 27, band 57} ol U 23S P+ AC/M +
ACT primer 22 F 62709] band7} YEIAL, 71 5
polymorphic band®] §7} 457 7E5]°] polymorphism
2 0.73& JERJAT}. Primer £33 =) band 57} &
A Y& Z3OZE= P+ GA/M + AAG primerZ FAREEZE
ol Zo]E Hol= band7} UERAA] 24%k0H F- 457H9] band
Z polymorphic band®] 57} 34712 0.762] polymorphism=
YERN AT} (Table 3). Urbanelli 5 (20072 P eryngii, P

Table 3. Number of amplified fragment length polymorphism (AFLP) bands produced by six primer combinations in 31

Pleurotus ostreatus strains

Primer combination Total number Number of AFLP bands Total number Percentage of
of AFLP bands in each strain of polymorphic AFLP bands  polymorphic AFLP bands

P+ AC/M + ACT 62 32-41 (33.6)° 45 72.6
P+ GA/M + AAG 45 24-28 (26.3) 34 75.6
P+ TG/M + ATG 55 30-37 (33.4) 37 67.2
P+ GT/M + ATG 60 25-38 (31.0) 42 70.0
P+ AT/M + AAG 48 21-27 (24.6) 39 81.2
P+ AT/M + AGA 60 36-41 (40.1) 35 58.3

Total 330 168-212 (189) 232 70.8

‘Number in parentheses indicates the average value.
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ferulae, P. nebrodensis®l| 45h= 55 EcoR1% Tagl Al
S AE o]-83F AFLP -40lM 7} #5325 S48 +
T AU 60~403 bp T2l & 94702 polymorphic
bandE Btk stGict. & Aol M= P+ AC/M + ACT
primer Z3ollA 62709] polymorphic bandE Hof YRk
Q) 02 490 FPsaIARE Sho 2 el Al
AFLP ZA ) lo] Algkaio] AT ae=ojor &
Appolel AziEet

B Agof| AR8-E primer 67) 23 5 3709 primer &
ol A FAREEZE polymorphic band patterns YERN S
o}t 2} primer 23 YERd H1 band = 557190
6702] primer Z3oA LoiZ F band = 3307H3,
71 ¥ polymorphisms YEPH band 5= F 232702
polymorphic band®] Hl-&2 70.8%ATH(Table 3). A3l
FAISE ASI 21803 2595 52 P+ GT/M + ATG primer
Z3olA Eo] band’} YEREOH, P+ AT/M + AGA
primer oA ASI 21803} 2595 FENATE Hol=
band”} ZF2} 800 bp, 280 bp ol BAE AT} (Fig. 2).
A HollA 275 B 7R A% 7] wiiol 7 He
AES 9o FEXoE VEh= band9HS data®
MBS

AFLP #2404 YERA band pattern®l] =43} den-
drogramS 24t Ao] Fig. 3%1H A7|1M F34 A=
& Lo0olghs A= FE HAA Aot fldke s
oJu|git}, AT HAE T2 o]0 2 FFHI e F
TE°| AR 1914 22 groupl & Folal = Ad
© 98 3SR FES ) S8l Ak A
S W EEO R o]83l%7] WEoE FAE. o
< 3 =E] 59 S8AET AgkE o] 7] wEel
Yehd @302 =90} 2829 F52 FANE 09602
P+ AT/M + AAG primer=3S o] 83I9S ol U2 A}
FESE 75T band patterns BH3L, 573+ group}
2% group ARE A4 0.8002 VFERE O™, NTSYS-pc

2180 2183 2595
.
o —

-

\IP+GT/M+ATG
2180 2183 2595

1
o
.;:i. o

L

Fig. 2. AFLP band patterns for Pleurotus ostreatus strain
groups. Arrows indicate polymorphic band between similar
strains. I, Weonhyeong similar strains; II, Wangheukpyeong
similar strains; III, Suhan similar strains; IV, Chunchu-2
similar strains.
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Fig. 3. Dendrogram obtained from UPGMA cluster analysis
based on genetic similarity coefficient using 330 AFLP bands
of 31 Pleurotus ostreatus strains. I, Weonhyeong similar
strains; II, Wangheukpyeong similar strains; III, Suhan
similar strains; IV, Chunchu-2 similar strains.

£ o] &g ATA BAAY AT M= 0.620014]
HE] 1.007FA ATt

ZZTES 93 BA} markere] 8ol oA 4 a1
& ojof gk AFgl2 ALE-3F marker] 7} AA| FAIES
o] 37 5A4E R v Tt ek Holoh. &
TS 5208 & 7ol AHEShE marker®] 7 B
STE LR AN, AR JEEE F7H Aot
B Ay A= F 8709 selective primer 23S ©]835}
o] FAIgE 4714 group®] FEEC] groupdl FEEZTo
rFo=z e BHS 548 7HAAL dvke ZS Algt
et o™ o] Aif= o]l Seo 5 (2008)°] Ha1gH URP-
PCR A} w9 FA} 819191} URP-PCROIA] FLgH
band &S BQl #F T dF= 14 Zo|7t vERY
AFLP 40| & W ET B} AdsHA FA3AIE Y
BRI S & S AT

:

FALE7} =2 §39| tix[ujefof 2|5 T

2] v wRelM 7P A FE5 THEsket A
ok WRlelnt. Askeka 5445 o83 vegetative com-
patibility groups(VCGs; Leslie, 1993)& TFHT 725
ZAfsE dATtllx 2] o] 8-FH At} (Kauserud et al., 2004;
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Fig. 4. The boundary zone formed between Pleurotus ostreatus
similar strains on PDA medium. *A, Weonhyeong similar
strains; B, Wangheukpyeong similar strains; C, Suhan similar
strains; D, Chunchu-2 similar strains; B. Z, Boundary Zone; 1,
Weonhyeong group; II, Wangheukpyeong group; III, Suhan
group; IV, Chunchu-2 group. Arrows indicate boundary zone.

Kauserud et al., 2006).
A FE10ole tixAde] Arlet], # AellA dd

1807} 2344, 21803} 2504, 218072826, 28267}
2504 Tl FEg 24 x| do] A AR o i
TUE 3] & o AU FAATS 21807 2183
Felle tix]do] A7IA] ghot FF o= w9 FARH
S & S ANeH, 2595 AT 2180 = TiR|Alo] A7)
| 9kth. TSk, AFLP B4 X 73 FAESE &
band 17]9] Z}e]E H QI 2828 =+ JA] 3 AT E
I} x| Aol A71A] RUTH FARESOE FHE T
< PDA platedl| A Tixulj st A3} fARES =Xt A
A& A7 ke, dFFEE YA Vel o
APE ] FE 1ol AdH R wWol WA AR
719 3154 oJRE geto 7 RIS 5= IRITH(Fig. 4).

el 759 594 RS E<18taiA} DNA Ty
A0 fARESoE SRIE 5 7t giXEES AA
St A3, groupl] FFE2 BT Sgdo] ERlE A=
A AHo 2= TAFFo R AUEQl) AFLP A 22
group®ll &t F-34 FABAVL 7Pk dE1re] 3t
Sh AAAE 28517 2180, 25049 2830 TFARC]O
X Ado] A O, ASIT 23449} 2792 5= tix]Ao] A
717 gkt 22 groupollA] thix|uljeel] oJgt oA s=
FEZE A7t Sl Ao E YERT B A7-AE giA]
do] Yeh=s #ttedle AZ OE F59 AS Wt
Al L Ao tix)ado] YERUA] e #F-80] REEA]
At FFolgtae A  gloEE xS
2oz dizgfzQl F59] i FEF o= o]go]
Fe& Aoz A=,

2 of
(o]

N

bS] (®]
b | AL

URP-PCR #2J0l|M fAREFC 2 EFH F552 9



20 A1EQ - 95 -
83t] AFLP WP} AAZESGHY (VCG)oE #8%t
S AT AFLPE B4 3 A3} 98 fARE
Foll M= ASI 25959} 21830] ZJo]E Ko 431
ARFSTOIARE AST 2829510] 2o]E Ho|al thE 153t
e AolE & AT 2 2ol= 8709 primer £
% P+ AG/M + AAGS} P+ GT/M + ATG primer Z§Hll
ARE Yepth. 317 =Ele] F5ol tigh AFLPEAl2
80~1000bpll A Z 3307 HI=E YERNSITEH UPGMA -
APA BAoAE FAKE 0.960014 4719] Eajd Hakoe
2 FEEYeH 7 I FARESER TAEAY o
T S’ AL sl WAl = WEES A= A
oixuf kel o5t ojdalsh= FEIF Aot e AR
Uehtoy, fAREEDOE tix|Ao] YelA] it
FTAREZEY] o] o] IAHA e A=
e F5524¢0 o]&d wm|EE] ARIL ol 7Pt
AU 32 U3 F50] BAFo] e o]go 7 {5y
_]
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