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th 60 B TIEE LEEFTE R R
Kk, 2EX, $FF, FKH, FAF, 2F
HEMALO KR be, BEAABAE S LAV .L, HK KEFE 130118

S

ME: [ Hi ] FIH CCo-y SHLRIFAE W4 5 AL B hFai A m . [ D5k ] it 3 45 ©Co-y 4t
28 8RR PSP 48 i A AR BRI, et R TRR R A BOE R, AR PR . SSR 40 Fhric ik 28 A8 B Ak
3 R I O R O R AR AR o [ 45 2R ] P e BTARAE 0.9 KGy MY b B R EUEA R 0%, 7E
1.2 KGy BB kb 3R B MR L% 63.33%, 7E 1.5 KGy FUiAZAS A H R bR B R Ty 76.67%, Lf5Hiid
B5 1 SSR 4 FhRicifive, R T 8 HRRSAR R, kI EE KB 7 DR =AY 22808
AANFRERME, Windiehea 2, KRRk 1.5-P4 17 0T IR T 41.92%; i 58742
FiRk 1.2-P1 i o mivk, Hpmhaik 437.95212.22 g/4%, W R PRI T 9.76%, A= ¥1F3R & CK i
5 1 10.38%. [ #4518 ] FIFH PCo-y SHRIFAE T ARG R T 1 AR E L R 0 F 2B s ik, X HAh
BHAWBLEEMAREETS%,

XHEA): P4, 5460, 42, SSR, miUHIbK
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FH Al ML ML R FED A TARSE A, Skl RACHE. SR E RO A A T R Y
ffSe, HEAFEN2. 4ExR. Eammmy Y. S 5 M mEEE . i B E T
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27 o W B A fd T Y 578 0] 32 A 45 2R 4
27 5 60 (PCo-y HHR)E ., T A

®Co S4B I —F U R, SRR y
SPERUR, 24 y AR Z R W) 5 30 DNA 251
KR, RSB R A R 5 . PCo i
SRS T DLARAG R Y 9 A8 R AN S I 98 8 1
[ Ip b A7 ) T e i 28 28 B . H T, BE25A Tl
T T LA B R P R RS A AR ) ©°Co
SRR e, ©Co R I 7E R 2 A
PR EEGERE T TS, A F TR ik sp 4
£ D ST, zhu 25 ©Co Bk &
H 16 Bk AT LA SZ AR A B AR R, 22 4
FI R TR 4 ©°Co 6 HE XA BE 7 0 1, e i5
F) 12 WU R ZAERR, WE 1 4 B s,

U572 I Y TR R o AT i — 2P R S A ]
BT — 2Ry HF T AT AR SRR
IR M 2SR R TR o
+ b5 i £ R [AFLP (amplified fragment length
polymorphism), SSR (simple sequence repeat)&%]
RIAFEAS R EL 28 & A A (H ST
IR R L 3 A AR A B A — LR, 2R
HRIRZ, Hr, AR R R
A—, HBEZOFREOR B RME L o 35 h e
KX ro [FLEE AT 235 TR, 4 RATR
JE o MM SSR 73 FHRcHE AR & 12 B H T shia )

AR ©Co-y PHRHAS T FAE AR TR
W, JEAAEPUR N AT L, PR SSR 4
FIRICROR Y AR TR, TF A0 SR A B bk 1Y 43
FEOAIER i R R R
ARKRHE. BED, ARG CCoifE T
P AEAT R IE ,  BRIAS SO T8 w7522 & Fh bt
FHAEEZ X,
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1.1 fEifrirk

VEEREAR: K 25, WEMLIL KRR
FHPR 2 B TR 58 O PR R Rk
12 EAEAbE

PRIUEACS V- 2 T 228 30 mL MY G )
AR 57 3 (maltose yeast glucose liquid medium, H
fic)H, BT 25 °C. 140 r/min F¥R %G 5 3R 46 T %
Ir, WKL RERG IR, T 0.6 mol/L (1 &
FEAR R EI) 1x10° A/, 5 1l 4 e (4~ J A S
VP ICE T OCo-y SHRUHIE R, FR G 5% 0.9,
1.2, 1.5KGy, #l&%% 10 Gy/min,

1.3 SRASTHBRAIRIE T

OCo-y HHRFRIRA T, Wb Pt i JF AL 5
KB IEBIRAT T34 0.6 mol/L i HEERER MYG
PRSI P BT 25 °C WA %55, 5d
Ja BUB S T I BOE R, B R (%)=1A7E
A B A ) BT 5 R0 R A TP A R 9
100%.

PRI A 1) V-2 5L TR 75 T PDA (potato dextrose
agan)iXE T, IR TS, FROES LB R R
e 1 RIBA KRN S, PRI 222300
F| 1458 PDA 124, DLHEIR , J64% 548,
$ 1 VTR AR X B B AR, PR A R R A T
DAPI A TR YL 8, 38 520 %¢ i 05 WL 45 240 M A B
i, PRI O WA SR TR 1 TR 22 S HA
BCRIEA O 18 HhOBUR B R O 5 2130 b kL
e i 12 8 1 175 A A B DU B PR 5 S & TR (CK) 3
BIRERPE AR, R R 22 R KR,
SRR AR AF DL

T4 BIPEAEAE R A CK B T[] — PDA “F-H
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b, 25 °CHEEEESE 6 d, WEFC MR AL
T FEPIIE , WP 0 1k K A 58788 1) Y- i R PR o
1.4 FIF SSR 4 FHrici R Ak

AR A 230 28 B XS V- 1O B 2 B0 Ok
tH Y O X RE S - SSR G WX R AR AR Y 248
PESEATREIN , 5304 EE P A8 T AR 19 23 B ik,
FH RIS DN 375 728 B bk 1 9 815 100 - ~F- 4 SSR 514 2.
WAE R 1, 51958 H At s & = A 1R 24 W
B

(1) kM SSR EHATIHE AR RMIHE: DA
V-4 (CK) FIE AR PR AR 1 FE R 41 DNA SR AR 7
11 PCRY 4 : 78 20 pL SO & il in A 10xPCR
buffer (Mg®™) 2 uL, 2 mmol/L dNTPs0.2 uL, 5 U Taq
DNA polymerase 0.2 uL, 1E[ 549 0.5 uL, S2Ia
5% 05 pL, 50 ng/ul DNA #iky 2 pL. fiifH
BioRad PCR {{i#17 DNA §" 4 , HA&E 58y . 94 °C
5min; 94°C30s, 58°C50s, 72°C50s, 324
E¥; 72°C 10 min,

(2) KRR AT PCR YR 5 155,
it LabChip GX Touch A4 K4rF 4 #riXatf T
RO, % LUK ) 4l HEA T 0 A, e R e

FATHATRIE T, I AN W R AR I 4 S
HELLSE SIS R A 5 AR T bk . AR Al TG 4 i, 0-9
BAEFER —5 1 Wi g i 5y, i —2umy
A1, HBLAEE R R 2, 5 AR,
3, VAL, S TRIZEAECK 0), DA FAE S
I 5 F B IE

FIF 9 X SSR 51 Wy HL UK 5 13- 2 1 2 A 4%
A O-1 BUE (A Amc Rl 1, BARHIEH 0),
PSR 01 Bt 7 A Excel i, FIH A M5
T NTsys 2.10 ¥ Z T ge it 8dE 47 0-1 7Y
i AT, 15 FTE AR AR UPGMA
e
15 XIFERI MR AR MR T A

R S BRI T 25 AR B I s AR E
78%, FEk 20%, HEME 1%, BRARES 1%, KK
1.0:1.8, 4%kl 1.0kg, 121 °C K 85 min,
WA ER S . BT AL 4 P AT Y a5 A
B, G0 T 2 A4S ], JRBETE O R, g s
)5 A SRR ZEHR, WA KA
B, IARKEMER. HEEE. HEgia,

it

#1 FESSR5IY
Tablel. The SSR primers of Pleurotus ostreatus

Primer name Sense-primer Antisense-primer

13 CTGGAGAATCGTAGCCGC ACAAGCGCTCGGAATACA
82 CATAGGGACGACAGCGAG ACTGAGCCTTCAGCACCA
148 CGCGAGACAATTAAACGC ACAGTTCCTGGAGCCCAT
194 TGTCTATGGGTTACGGCG TGCAAAGCAAATCGGAAC
212 TGGTAGCAGGTTGTTGGG CCGCTAAGCCACTGTTTG
239 TGCGTTTGCTCGGTTAAT CGCTACTACGTCGATCCG
240 TGATTGGTTTGAATGGGC GCACGATGAGGATGCAGT
243 TATGGAACGGTGCGAAGT GCCGTCAAAAGGGAACTC
251 AGTGCATATGCCCGACAC CGTCGTAGATGCAGGCTC

http://journals.im.ac.cn/actamicrocn
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2 SR

2.1 BEAFIR ML

MR AASALFE 5 d J5 AR A R TS RO ST
AN )5 A B B A, & B 0.9 KGy Y7528 b
PRI N 0%, 1.2 KGy B8 b BT B ik 2k
FEAK 63.33%, 1.5 KGy 917548 4b BT 1A ik 008 %
N 76.67%. L4z 5 A5 %8 MU B Rk Y
WA R B 9E T d e, RIS & N A I
A KBRS AHIF, 0.9 KGy 1575 4b P i bk
PR 22 A KA T, R TH SR IR AT T T AR
1.2 KGy 572 Ab 3 1) TRk T 22 A= F o B 24 Sy )
R —F, WEIEEAME, RENRLAMG, M
VEMBL. 1.5 KGy Y7578 b BRI B ik 1 22 A6 K 3
JEHE, HEIESBAME, FHBERaA,
Wb . 1.2 KGy #23 F 74 B bR 1 21 8L 7]
i, AER s ©Co AR B RAME M R, Bk
ZERINFE 2,
2.2 RACTHBRBITHIE

KA IR ARSI 5 ICRY TR RS & TRk

HATREPOALS, BRI 8 AR R Ak A
PR PIIE, ol 1.2-P1, 1.2-P2,
1.2-P3, 1.2-P4, 1.2-P5, 1.2-P8, 1.5-P2, 15-P4,
B2 5 MRS B I 2878 Sk B R (3% 3)
PRI E A TR A SSR % E 45
R, 8 MBS HRRAE O X514 1 T LB H
AR5, RIS R AE TR, R
WAANBIY TR BT 9 NS
CK)IW T BB IE, Foras UL 1, #4%sul4n
T, WAEEA ST B Eh 9 g dlk, 4
BN EiR 9 X SSR51Y), AFEFES Y
P3G A R RR D 3G S T 1 g5, 9 R AT AN
2 BN AT BN Xk R 1 5 1 900 I 4 Tk 43 5l o2 51 400
148, 5|9y 82, B|Yy 240, 5|9 212, 2|4 194,
149 251, 514 13, 5|4 243, 514 239, LA CK
), HAFEBO3E ID N 111111111, FoRT7E b
WEIYIT T8 151905 1R i, 25 2 Xt
SIPRYEE 1R B, 5 3 XS IHIRYES 1 Rl A,
RIS . AR RS A RABHRTE 9 X 51T
PR 53 F B UE RIS [R) T R T bk, RIS 2R
SIMTERAE AT IR B, 7E 0.91 b 8 PRAF B RR AT

£2. AR CCoFERENEEN PREELE KREMKENZIN
Table 2. The effect on mycelial growth rate and mycelial growth vigor of Pleurotus ostreatus by different ®°Co

mutagensis concentration treating

Mutation Bacterium Mycelial Mycelial growth The number of The number of Survival  Lethality
dose/KGy shape growth vigor rate/(cm/d) regeneration single dikaryon single rate/% rate/%
colonies colonies

0 Round, ++++ 1.10+0.15a 30.00+1.00a 22.00+2.00a 100a Oc
complete

0.9 Round, +++ 0.82+0.06ab 30.00+1.00a 21.00+0.57a 100ab Oc
complete

12 Round, ++ 0.51+0.02bc 11.00+1.00bc 20.00+1.00a 36.67bc  63.33bc
incomplete

15 Round, ++ 0.39+0.02c 7.00+£1.00c 23.00+1.00a 23.33c 76.67a
incomplete

“+" means the mycelial growth vigor; more “+" means mycelia growth luxuriantly. Different lowercase letters represent significant

difference at P<0.05. The same below.

actamicro@im.ac.cn
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*3 RTEHRSHLERFEIIRNE
Table3. The antagonism of mutant strains with CK
Strain 12-P1 1.2-P2 1.2-P3 1.2-P4 1.2-P5 1.2-P8 1.5-P2 1.5-P4
CK ++ + + + ++ ++ ++ ++

“+" means have obviously antagonism; more “+" means have more obviously antagonism.

[Labchip 2016-12-20 12-08-58/D2] D2
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1
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1. 5|49 239 EAREH MBI 1515

5 CK 4JF, Hp 1.2-P2 fil 1.5-P2 25—,

THES TRt —#E, R TR AR S AR
oML, TEILEE 4 FIE 2,
2.3 RAWHAZERNZL

ke g R R ], R
AN IR IR R T 9.76%, AP

Figurel. Amplification bands between different genotypes of primer 239.

AR 1.2-P1 [/

flb A%

JERE . B ER . AN SRR, H

PR PR 7 AR R T R R A,

bR AR T KR 1.5-P4 Y 7T R AR PR R T
MEEALT 44.61%, ;i T

41.92%, A9
(49 75 — A~ I DR R T A, MR R AE
WA, L MO R

R CK

B TR, H

T 10.38%, B 22 A K P T X R
2.70%, HAFMIERK T 4 d, HEHKRE.

SR A 1A o W /N T IR o HARSE SR NEE 5,
Kl 3 FIE 4 Fos .
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#F 4. EELEHKM SSR 5 FHHME
Table4. SSR molecular ID of mutant strains
Strain Primer 251  Primer 13 Primer 243  Primer 239  Primer 194 Primer 212 Primer 240 Primer 82  Primer 148

CK 1 1 1 1 1 1 1 1 1
12-P1 1 1 1 2 1 2 1 1 1
12-P2 1 1 2 1 1 2 2 1 1
12-P3 1 1 1 2 1 2 2 1 2
12-P4 1 1 2 2 1 2 1 1 1
12-P5 1 1 1 3 1 2 2 1 1
12-P8 1 1 2 2 1 2 1 1 1
15P2 1 1 2 1 1 2 2 1 1
15P4 2 1 1 2 2 2 1 1 1
CK
1.2-P1
1.2-P8
1.2-P4
1.5-P4
(1.2-P2
'1.5-p2
1.2-P5
1.2-P3
0.64 0.73 0.82 0.91 1.00
Coefticient
2. REERBLESH
Figure2. Cluster analysisfor mutation strains.
*x5 RTEMBKRZMHRK
Table 5. The agronomic characters of different mutation strains
. Growth . S Sipe Fruitb: Biologica Pileus Pileus Pileus
Strains Yidd/(gbag) S P° 'P uitbody: Biologi

period/d diameter/cm length/cm shape efficiency/% Diameter/cm Thickness’cm color
CK 52.00+1.81c 399.02+21.06b 2.80+0.13a 3.30+0.21c Regular 106.41+2.32b 10.50+0.13b 1.40+0.04bcd Gray-black

1.2-P1 56.00£3.27bc 437.95+12.22a 2.30x0.12b 4.20+0.53abc Regular  116.79+3.13a 11.20+1.09b 2.50+0.05a  Gray-black
12-P2 52.00+£0.81c 343.50+8.34d 2.30x0.23b 510+0.68a Regular 91.60+1.12d 10.70+1.12b 1.60+0.13b  Gray-black
12-P3 70.00+1.63a 337.10+2.31d 2.70+0.03a 4.30+0.22ab Irregular 89.90+2.10d 18.80+1.03a 1.60+0.13b  Gray

1.2-P4 53.00+2.16c 266.50+6.35e 1.60+0.05d 2.40+0.13d Regular 71.07+x1.63e 7.70£0.73c 1.20+0.09d Dark grey
black
12-P5 55.00+1.41b 371.92+8.32c 220x0.03b 3.60x0.28bc Regular 99.18+1.83c 10.70£0.83b 1.50+0.11bc  Gray-black
1.2-P8 59.00£1.63b 264.83+5.23e 2.20+0.03b 4.30+0.63ab Irregular 70.62+1.11e 10.20+0.25b 1.30+0.0lcd Dark grey
black
15-P2 52.00+£0.82c 332.55+8.15d 2.30+0.03b 5.00+0.8la Regular 86.01+1.43d 10.60£0.63b 1.52+0.22bc  Gray-black

15-P4 55.00+2.16bc 231.76+3.23f 2.00+0.03c 4.60+0.6la Regular 61.80+1.01f 7.20+043c 1.40+0.20bcd Gray-black

actamicro@im.ac.cn



KUK | =241z, 2019, 59(11)

2161

& 3. REEREFEME
Figure 3. The fruit body of mutation strains. A: CK; B: 1.2-P1; C: 1.2-P2; D: 1.2-P3; E: 1.2-P4; F. 1.2-P5; G:

1.2-P8; H: 1.5-P2; |: 1.5-PA.

B 4. FRLEFK 1.5-P4 F CK BI4HEE
Figure4. Theyoung fruit body of 1.5-P4 and CK. A: CK; B: 1.5-P4.

3 it

W75 2 I 8 TR R 24 ) BAS () e ) 408475 19
B, RN KRN, BTSRRI,
HACRIW, WLERE O X—0 R
H T W52 1 e 700 A A, A0 R 20 i P

Y R 2 B, B A AT RER AR T —
TERRAE, SO AR T —E MRS .
Fep AR R R MRAE R AR 7 d )i, B2 bk EHESE
T2, RINE2ZY R, BAEMERESR, A
DRI E B AR L, b B R AR R TR AR A
HOUMAEEOU R, X 2 A5 2 0
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VRN RBEEE . o T 1578 5 B BRI A LA
Wk, FATEAETE SRR 4T 5 48, L
HARAF PR E W 2 AR PR, (o8 28 A8 TR A 1) 240
ZPHUEBAF UMK, T T R AE KR g
MiaZals . i 5 URMRKREE R SZ L8
FIEHP, RUR AR R RIS S R B bk
AES

VMG ZAEAE T AR AHHPY, R
[7) (4 4 o e 2 i A A ] — TR A A R, 7 T 224
filsb s M IEEHI S, BT IRMA K RIME, &
BRI, T2 R HER , EW
ANTERR T 22 58 A 72 1 — e R T 412 )
FHFEHUIG 0] LIE R 58728 BRIAR B0 25 T 1B 1 3k
FEARHEFE BT TR 55k S SRS O R IR, Iy ik
S ZH TR ARG R RSP, T 5
YLy VNG YA L7 N7 e N s sty (2 /b
RETA KA, 8 AN bR 5 Hh R TR I Bt
WL ARHE, HEBEESSMEEER, KA
Wl ) P A A R RS DU L R BUR R P, AJ31)£
PR S FIAE B DR AR A T R R s A, xR B —
FE RTINS, I LAFRATTAS e s ok LA B A 50 1
SR SRR B R IR 0 8 0y 1% o AR SR F AR S 56 2= A 4
T S A B T VR T 9 RSP S SSR 514,
FTF 2828 I RR A0 28 58 R4 F S UE ORI 4%
RIS YT 9 SRR T

HAEZHIMGER, 8 MRAHMK T 6 &
1.2 KGy W21, 212 L5 KGy & MG
#f, AL, 12 KGy BNEAENFEE ©Co i/
AR FPAAAS

YE R, HATRE R AR
PR ECE FEE PEIR M T MRA BROE R . 210
R, BT 1.2-PL 7 im T AWK, HAR 7
AN RAS R R TXB, T I, YA
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PR R BYPER A TR AR ) A 22 B3 JC FH 91
W, T ERATIN KB Z @B, IRk
B, AR N 548 BRI 8 1R A0 R Y 28 A8
g7

[F)IF, FRATT A 4 s 250 i ) 494 ) 5 28 T A
1.5-P4, X ATEAR AT LR B0 R F- 28T S F iy
SERA R, MR, TR FERN A EET
P EAR, EARME—WHER, EHEFME. 5t
PRPELE . ST R L SR ECE B PR Y TR AR R
JERATE AR TR AR, s, 78U R B
FHPA S RAS MR = A T — S 2 ik, Xk
PR AT DAVE Ry 258 & R SR A AP RE, sl R 4
FhRic A E S A SR A0 P, i Ay
AR — e R A B R R AL AR CO Al oA A
PR Y R Jre B AL 0 22 (i Al B W U

2 % Wk
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Breeding of new Pleurotus ostreatus strain by mutation with
®Co-y irradiation

Bing Song, Xuefei Li, Zeyu Shi, Changtian Li, Yongping Fu’, Yu Li’

Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, College of Agronomy, Jilin
Agricultural University, Changchun 130118, Jilin Province, China

Abstract: [Objective] To create new germpla of Pleurotus ostreatus by mutagenic treatments protoplast by
%Co-y-rays. [Methods] The protoplasts solution was treated by three different radiation doses of ®Co-y-rays, we
analysed the strain lethality rate, and screened the mutant strains by antagonistic reaction and simple sequence
repeat (SSR) identification. Finally, we screened a new and fine strain of Pleurotus ostreatus. [Results] The strain
lethality rate was 0% under 0.9 KGy, 63.33% under 1.2 KGy, and 76.67% under 1.5 KGy. After the antagonistic
reaction and SSR identification, we found 8 mutant strains that were change. The fruiting results showed that the
yield and biological efficiency of 7 mutant strains were lower than the control, and the cap color had some change.
Compared with the control the yield of 1.5-P4 decreased 41.92%, but the 1.2-P1 was the high-yield strain with yield
of 437.95+12.22 g/bag, increased by 9.76% compared with the control. [Conclusion] We screened a new and fine
strain of Pleurotus ostreatus by mutation breeding with ®°Co-y-rays, and the results provide reference to mutation
breeding of edible and medicinal fungi.

K eywords: Pleurotus ostreatus, ®°Co, mutation, SSR, high-yield strain
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