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Study on the Separation and Fusion of Protoplasts of Main
Auricularia auricula Cultivars in Qinba Mountains

CHEN Wengiang'?, WANG Jin', DENG Baiwan'?, PENG Hao'?, XIE Xiuchao'?, LAN Afeng'?,
LIU Kaihui'*, DING Xiaowei'?, ZHAO Nana', QIAN Xueting', SU Chenxi'

(1.School of Biological Science and Engineering, Shaanxi University of Technology, Hanzhong 723001, China ;2.
Shaanxi Engineering Research Center of Edible and Medicated Fung, Hanzhong 723001, China)

Abstract: Single variable method was utilized to determine the optimum conditions of Auricularia
auricula protoplasts preparation,regeneration and fusion in Shenlong A8 and Qindan 4#. After
cultured for 7 d,the Auricularia auricula mycelium was treated with 0.5 mol/L. mannitol as osmotic
stabilizer,digested by 2.0% lywallzyme,then incubated in 30 °C water for 3.5 h,and the total
amount of released protoplasts reached 0.94x10/mlL,1.44x107/mL in the two varieties,respectively.
RMS5 regeneration medium was selected and the highest regeneration rates were observed in
Shenlong A8 and Qindan 4# protoplasts,which attained 1.91% and 1.53% ,respectively.The
optimum condition for protoplasts fusion:30% PEG4000 and 0.05 mol/L. CaCl, (pH 10)were added

as fusion—aided agent,and incubated in 35 “C for 30 min. The resulting fusant was obtained by
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fluorescence microscopy and antagonistic reaction,which served as the theoretical basis for

Auricularia auricular breeding.

Keywords : A uricularia auricular ,protoplasts , separation , fusion , regeneration
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CPDA Zi &3 5. T4 55 200.0 g, i 4 B
20.0 g, M 3.0 g, KH,PO, 5.0 g,MgSO0,-7H,0 3.0
g, VB, 0.01 g,E5lE 20.0 g, 7K 2= 1 000 mL,

WA R . CPDA L5 A 85973 (BR) .

WA 5 97 0 ARG 9 56 4+109.3 o HER I,

Ji A AR 542 5 3% 3 (Regeneration Medium,
RM):RM1.: 42 200.0 g, #i43HE 20.0 g, Biflg
20.0 g, MM7K % 1 000.0 mL;RM2; 5442 200.0 g, i
A 20.0 g, 2 IR 3.0 g, BE 20.0 g, 7K ZE 1 000.0
ml; RM3: 5455 200.0 g, #4505 20.0 g, & F % 3.0
g, KH,PO, 5.0 g, g 20.0 g, MI/KZE 1 000.0 mL;
RM4: 552 5 200.0 g, 74 B 20.0 g, H ¥k 3.0 g,
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113 £&XA  RBHLKC MgSO, . LKAl H &
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(1 5 TR b 22 W R BBC B 08 B TR AR E R, T IZ AR B
Be B YR E N 1% 1.5% 2% .2.5% 3%\ B, FH 0.22
pom GRAL 8BS Ao B B TR S A5 5 il 7 TG 0 AR
JE 1 (0.5 mol/L HEEEE ) ¥ PEG 5 & i & 1 it
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HMNE 0.05 mol/LL CaCl,,
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[RITE 1 28 3K B 4% - LS-BSOL, b 5 FH &% 71X 4%
J7 s N TS5 . LRH-800-GS , # 56 17 B K FR 44X

A5 4 pdh £ S0 2014 4E4 33 B 8 857



CHEN Wengiang,et al: Study on the Separation and Fusion of Protoplasts of
Main Auricularia auricula Cultivars in Qinba Mountains

Research Article

A PR T HE IR KT A DZKW =S—4 , S 11 8 il
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1.2 7k

121 #23s [aRKEAR H 22 1 R
O 5.0 mL AR RS 75 55, FH APl 61 2 11 b 3% 1HD
I L, WM A LR R WA AR A 40.0
ml AR SRR = A 28 CHE KR 5~9 d,
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LR 22K TC IR DK h ik — Ik, TC 8 4R 1K 43, F
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RS, EE IR,
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SIS 1.5 mL S 25 B | R Tl R S R I Tl R
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o POLER AERERARB WL WS A
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B 200 ul WA T RA R SR 1S WO SRAMT T
30 cm AbJF 35, 43 5 B AF 1~5 min, B8 5 45 510 )5 <7 AP
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SRR, AT 3 R EE  BEE AR
S8 HM I Ab S0 A= 5T AR X R S TR A R 56
IDRLE ¢ TR
127 RAERKG S WA HARE K
Pric i S AR R AR R B A5 1.0 mL ARSI E O, 57 1
W, A 1.5 mL T % B Ry 30~55 o/dL N &
0.05 mol/L. CaCl,, F@l#iJE N 25~40 C, G B [E]
10~40 min, A 25 5057 BRI RRS FI DE V& B0 PR,
i e S Ui A TR AR B AR b e AR TR VR B
Rl R =Rl 1 A T B D AR SR B
1.2.8 e T ey e AR Wb R N X Al A Tk
70t 3 | 30 3 WL P Vi RIS T W) 0 2

RECEETI

21 FEEREHS &

T 50 7 7 RE VR T AR 0T AR 1) R e AR
Bl BT A A A8 N 0.94x107 A~/mL, ZE . 4# Ky
1.44x107 A~/mL, LYk A i A= iy Rt ., DR, 28
VS RE il EA TG
2101 EEERE  BERRRERRWRE S5 1.0,
1.5.2.0.2.5.3.0 mol/L #1735 . SR IWE 1, 2.0
mol/L B J5 Az JT 44 J B o A e K, BROR 23 B 44 il
PR A8 DAz TR B B 43 51 R 1.44%107,0.94x107
AL, E— S P D5t AR o A s i o Pl s B il 1)
WREEYG i, Y REEG R S 2.0 mol/L B i
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Fig. 1 Effect of lywallzyme’s concentration on protoplast

yield
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Fig. 2 Effect of digesting time on protoplast yield
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Fig. 3 Effect of digesting temperature on protoplast yield
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Fig. 4 Effect of mycelial age on protoplast yield
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A SR i eh 22 B0 0 R AR OO - H R >
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Fig. 5 Effect of osmotic pressure stabilizer on protoplast

yield
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Fig. 6 Effect of osmotic pressure stabilizer’concentration
on protoplast yield
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22 BEEBREHMBE

TE I A oA AR 15 9% 5L 43 51 O RM1 RM2
RM3 RM4 RM5 #1740, 3= 1 RW 7E&m &0
AR ) 0 DA IR S AR AR 5 R R A 3y
RETE , 7E RMS 55953k BAE KAYplife A8 FIZE i 44
WSRO 9 F 1L, FEAE RSN 1.91%
1.53% ; #E RM1 557 58 LA KA A8 A% 5 44
B VE B A 1A 2, FEAE R A AR 0.21% f
0.28%., PRt , BB AR L 5 A oA P A 1) s A 3G R 2y
RMS5,

BEEFENRERGBENR N

Table 1 Effect of different regeneration medium on the regeneration rate of protoplast

FE T 8010 ) BT

S
RM1 4.7 7.2 1 2 0.21 0.28
RM2 4.7 7.2 2 3 0.43 0.42
RM3 4.7 7.2 4 5 0.85 0.69
RM4 4.7 7.2 6 8 1.28 1.11
RM5 4.7 7.2 9 11 1.91 1.53
23 REREBEZK 232 kB BT ARHEZZNA, SEGET

231 RFsuts BUBRARH AR B A bR A

o2 B UBE (40x ) N SR R 2 BUIR G 1A TG, 4
HULE 7, BARHEREH 44 Fphf A8 H 430
BURECA

(a) Z2 5044

(b) Bl A8
B7 B@ELBRHER
Fig. 7 Monocyte hyphae by microscope

ARMERSf 2 I BCAR IR 5 0 5 5 e (0 75 36 X B A%
PRA AR AT 0 E 4 R UL IR 8 it — 2D W E R AR H:
BRI AR 28 5L 44 R A A8 TR 238 LHIUIRIE A

(a) ZE 5144

(b) Mi4<A8
BiZE L% AER
Fig. 8 Monocyte hyphae by fluoroscope
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24 FREREXERIZ

FUAT , 5 b330 2 80Ny 2 fe A7 8 B3 b
T, IR AR 16S M7 HE 32451, 40 A 2
REHE W AR A 45 4 R T2 sl Az B2 e, AT
i AR BR Ok 5 FEARE 0, 7 A BOSEAE T S A K
T 0 DR A4t M A%, 38 B DNA 325 ¥ 1 il 7 4 i A
AR I i () IO BR HC A M ot L 2 BT R R IR A T
PEY T, A8 I AR SR RS I 45000 AR A8 A [a] 64 X%
J 2B oA GE o A BAME S S TR B B R &
Z By,
241 AREARIT BUAR A8 FAL A R A
JROAAR AT PR 1, K9 R 23 0 e 40,45 .50
°C., K I 1) 43 550 24 10,2030 min, W %€ R[] #4 K
TG UL (A [ 35 IR 8] 9 S A A i A, 3R 2 &
SRR, R IR F] 50 °C A 3 20 min B, %
A AR A TR AT IR 100%E05E80R .
B, M A8 RSP A AR B AR AR BRI B8 I
Gt EE R[] 7350 29 50 °C.20 min,

x2 AREHRERERGCHERER

Table 2 Heat inactivated marker of protoplast

regeneration strains
PRI I/ B[] /min
.

40 30 26 18
45 15 7 2
50 4 0

242 RN FEAFIT HE P 4# P L KRR
A SR IEAT 58 A0 JE G B A A B R R T
15 W 55MT T 20 5 B4 1.0,1.5.2.0.2.5.3.0.3.5.40,
4.5 5.0 min, Z5 R VLA 9, 2L ANK TG 3.5 min
B, B AR TR BR800, IR, 28 50 44 AR AR
GRIAR I A= ST A 25 1 I3 OB I B R 3.5 min,,

1207

100f

80+

601

HICHI%

401

20t

1.0 1.5 20 25 30 35 40 45 50
SEHMIR IR [ /min
9 EHREHILE
Fig. 9 Death rate of ultraviolet inactivation

25 ERERKEHRE

2.5.1 PEG R ZRE BE#H PEG FRE WK E 5N

30.35.40.45.50.55 ¢/dL N &% 0.05 mol/l. CaCl,
PEG #EAT IR, BT 58 0 AR H M A8 FIZ% B 44
JE A A Rl B ST, 4551 L3R 3,

#*3 PEGREREXMFEEREREHHM
Table 3 Effect of PEG concentration on protoplast fusion

Rl 1 P AR T VR B

PEG J& ¥ B/ (g/dL)

30 78
35 60
40 49
45 32
50 20
55 18

% 3 4R KW PEG T JE Oy 30 o/dL i 5
A ARG B R, RS AR TR AR T8
A~ PEG it ik B AE 30~60 g/dL [8], 3238 A B 1 5
AR B RS . TE— @G E N PEG BT & ik B i
B, B R T A AR I il ML 2 R G R R B 1Y)
BB Z RG220 E TR R
SR A RS A R R, G A RN
%o PRt T A= o il & 1) B £ PEG J5T i 6 B2 Ry 30
g/dL,
252 @EkAEbE EEEEMLAES R 2508 10,2030,
40 min FEATIRES , Z5 R UK 4,

F 4 RhARE IR A R E A N

Table 4 Effect of fusion time on protoplast fusion

2 T B B
10 25
20 30
30 65
40 44

% 4 %W PEG R4 30 min i, B4 R4S
RN 65 4>, PEG fili & i 1a] 2 il A 0 e e B I &
Z— JLHJE PEG 454 Ca™ & pH ¥ AL BRI,
B KRS 2 PEG RO A G, J5 Az Joi 4% ]
A5k 20 & A= 2 A, Al A BB B R A Atk T, T
PEG A — & M1k, A FE ) i K, & S 805 R TR
PRIV 5 o i) o o D A BT AR Rl AR o PRI, E T
A AR FE S A Ja , W20 AR 5 ) B st ek H AT B
PRV . PR B A= T AR il 1) d5e AR R 1124 30 min,
253 @kARJE BEEERLAIREE SN 25 .30.35,
40 CHATIRE , 45 R WK 5,
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x5 MAEERENFEERERSHZNE
Table 5 Effect of fusion temperature on protoplast fusion

il 7 T Y BUA

25 20
30 38
35 72
40 47

5 K35 CHPml A T RAEREECH 72 4>,
FE— 0 N, 20 R A e W T U sl 4
PEG B BT K A7 I F B A oA fil & 5 ik B2 88 2ok 35
°C BT 43 52 A Ji A6 o AR il 50 PRI D A o AR il
AR 35 °C.

26 BATHLEE

261 @mAFLHEFAGMAALE BAHMWEAR
WAk ARl & T T CPDA B3k 28 CHi 33 ,10~15
d Je WLER TR 22 L B, 25 SR LI 10,

B 10 RAFEERMARE
Fig. 10 Antagonism of fusant and parents
1 P10 il G 75 R A BB S N TR, R
T HEARZ I T B R T IG, AT LA R Rl
B TR A B IO ARG S R T kR T A
RRILS

262 WMAETHABEMEARIE BAHEWE
AE MGG F T CPDA K3 5Lrh 28 CHE 3%, WL
g RS La BT N CRE I E F Ao S T
L% 6 FIE 11,

£6 EAHEKELNFSNE

Table 6 Mycelia morphology investigation in different

Auricularia auricular strains

PR 22 A K/ (mm/d)

ZRH A4 6.2 i i USE!
Bil& T 6.0 R i H

() AT
11 MEFRAFEANEEZERE
Fig. 11 Colonial phynotype observations of the fusant and
its parents
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F 6 FIE 11 S5 5L Mk AR I TR VE 1 4 3K
B HLBM AE KEE 5.2 mm/d; ZE B 4# YR
V6N GEAFRE T 2235l AR R FE 6.2 mm/d 5 il G
FAEKEE 6.0 mm/d, i+ THiEZ I,

| 3 i

S R A TR B N R IR Z, wAE R R
B RE VAR A L S R 8 R R A
KR PESE WP R B3R T 7 d M BAE 21K
JH 0.5 mol/L 1 &#& B M 595 5 ,2.0 mol/L 1Y ¥ BE il
fitg i ,30 CF 7K 3.5 h Jr 7= A A it A o 1R 8 il o
KA K, Fi A A8 FIZE B 4# 43 4] 0.94x107 1.44x107
A~/mlL,

JEAE R P A A2 AR 2 R g, Hrh AR
FRELLH Sy X H S e K . WEIR R Y FE AR SR
£ RMS B, B AR iR A ik b . LGSR 54 4
K. B 200.0 g, #iAEKE 200 g, 3.0 g,
KH,PO, 5.0 g,MgS0,-7H,0 3.0 g,VB, 0.01 g, Eifs
20.0 g,109.3 ¢ HEEEE/N/K 2 1 000 mL,

K I RUK % T Beod 55 A #E 47 388 45 bR 10 (19 O 5
TE T J7 5 P 35 Fil -5 5 R 4 400 0 R R A /N 1) i B
HAH I, BT R SRR B A A A S B0at
Il S5 R 50 °C, B[R] 24 20 min, J5UAE 5 1R 45 40 K
15 B AL A R 3.5 min, PMNERIRI RS R BT, K
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