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Conditions for protoplast preparation of spinosyn-producing
strain and the physiological properties of protoplast-
regenerated strains
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Key Laboratory of Microbial Molecular Biology of Hunan Province, College of Life Science, Hunan Normal University, Changsha 410081, China

Abstract: To improve spinosyn-producing strain and enhance spinosyns yield, we studied the effects of glycin concentration and the
operational time, temperature and lysozyme concentration on protoplast preparation of Saccharopolyspora spinosa SP06081. We also
studied different regeneration media and osmotic stabilizing agents. In addition, we compared the change of morphology and
spinosyns yield of the regenerated strains. The results showed that the Saccharopolyspora spinosa SP06081 protoplast yield was the
highest under these conditions: the collected mycelium from SP06081 grown in Tryptic Soy Broth (TSB) medium with 0.2% glycin
for 48 h was treated by 0.1 mg/mL lysozyme at 28°C for 20 min, then plated on the R2YE medium with sucrose as osmotic stabilizer,
the number of regeneration protoplast was up to 10%/mL. The protoplast-regenerated strains exhibited changes in morphology and

antibiotic production, 29.3% protoplast-regenerated strains was characterized by loose mycelium and abundant broken branches as
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did their parent. Among them, 58.2% strains presented the trend to positive variation in spinosad yield, with the highest spinosad
yield of up to 582.0 mg/L, 85.6% higher than that of their parent. There is significant correlation between the morphological

differentiation and antibiotic yield of the protoplast-regenerated strains from spinosyn-producing strain.

Keywords: Saccharopolyspora spinosa, spinosyns, protoplast, protoplast-regenerated strains, morphological differentiation

(Spinosyns) ,
(Saccharopolyspora spinosa)

, Spinosyn " L
A( 85%~90%)  Spinosyn D( o 1 MRETE
15%)M 11 B
5 S. spinosa SP06081(CCTCC:
e, M208034)
, 1.2 EFEREFEH
], , TSB R2YE RS
4, R6 YEM Kieser (13]
] (g/L): 100, 6, 32, 25,
8, 4, 1, (g/L,
0.3, 1.4, 3.8, 0.5)
, 2.5mL, pH 7.0 : 30°C,
s 23 s 20 mL/150 mL R 220 r/min,
74 kbl DNA 48 h; : 30°C,
20 mL/300 mL , 240 r/min,
10d
. 1.3 &R
, P (
i ): Kieser (131
, : 20 000 Ul/mg
1891 , P 10 mg/mL -20°C

14 R & 5 EE

14.1
, -80°C 100 pL S. spinosa
, SP06081 TSB 48 h, 10%
TSB , 30°C 48 h,
[10-12] 6000 r/min 4 mL ( 02¢g
, ), 10% 2,
S. spinosa 6000 r/min 10 min,

SP06081 (CCTCC:M208034) 0.5 mg/mL , (28°C  30°C
, 32°0) s 30 min, 10 min

1 , , 4°C

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



362 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2009 Vol.25 No.3

3000 r/min 7 min, P
(4°C) 2 0.5mL P
, 100 uL 10
, A, ,
, (0.1 mg/mL
0.2 mg/mL 0.3 mg/mL) (20 min 40 min
60 min) SP06081 , DPS
2 , 3
1.4.2
P
, R5
100 puL, 30°C 5~7 d; ,
, B C
=A—C, =B—C,
=B-C/A-C,
=B-C/B
1.4.3
R5 , 0.3 mol/L D-
NaCl MgSO, ,

1.5 S.spinosa SP06081 B4 EHFSMNES It

ErEERN
151
R 2 mL
TSB 12 mL , 30°C 48 h,
-80°C
15.2
S. spinosa SP06081 TSB 48 h
5 , o,
3
4] 200 24
( ), 48
30°C 48 h, ,
(HPLC)
1:1 , 30°C 8~10 h
, AKTA purifier10

Journals.im.ac.cn

, AQI12S05-1546WT (150><4.6 mml.D.

S-5 pm, 12 nm), : / 2%
(VINVIV)= 45/45/10, 1.5 mL/min,
250 nm

2 ER54H

2.1 S.spinosa SP06081 & % BY 4 1< i £
S. spinosa SP06081

[15,16]

1 : SPO608 1 24 h ,
60 h , 80~120 h ,

48 h

30
25+
20
15+
10 +

()D{l(l(l

0 24 48 64 R0 96 120
Culture time (h)

1 S.spinosa SP06081 &I#k4E 1€ Hh %
Fig. 1 Growth curve of S. spinosa SP06081.

2.2 S.spinosa SP06081 i H & KIS IZE K R
& BRI &

( ) ;
TSB 0.1% 0.2% 0.3% ,
S. spinosa SP06081 48 h
, 0.2% SP06081
03% , )

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



363

( 2 0.2% %“ 5.0 | 14:5'
=
TSB 48 h , g 45T IR |
90% 3 g aor s
o 3 & 3.5} 110 &
0.2% 5 .| =
0 X 3.0 {8 =
g 2 ; _§
g 2.0 | g
(=]
E 1.5F 14 %
z Lok —=— Protoplast formation E
Tg ! —a— Protoplast regeneration 12 &
< 05F g
= i . g
v 28 30 32 0 =

Operational temperature of lysozyme (°C)

El 4 E&fREERTS. spinosa SP06081 [RAERIAFK S E
c-0b-A )

Fig. 4 Effects of operational temperatures of lysozyme on
protoplast formation and regeneration of S. spinosa SP06081.

& 2 S.spinosa SP06081 Bk Xt H & EL1E F BYBURE(X 400)

Fig. 2 Sensitivity of S. spinosa SP06081 to glycin (x400). 2.4 AEBERESERRE X S. spinosa SP06081
(A) Mycelium grown in TSB medium with no glycin for 48 h. -
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Fig. 3 Process of protoplast formation of S. spinosa SP06081 >
(x400). (A) Mycelium before operated by lysozyme. (B) Protoplast
after operated by lysozyme.
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Fig. 6 Morphological differentiation of S. spinosa SP06081
regenerated strains after cultivation in TSB medium for 48 h
( X 400). (W) Parental strain. (A, B, C) Different type
protoplast-regenerated strains.
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Table 3 Comparison of the value of pH and the spinosyns yield of parental and protoplast-regenerated strains (S. spinosa

SP06081) after fermentation

Type of strains w A B C

Percent (%) - 19.5 51.2 29.3

pH value of fermentation 7.0 5.5-6.5 6.5-8.0 6.5-8.0
Insect bioassay (48 h lethal rate, %) 91.7-100 4.2-60.4 58.3-75.0 89.8-100
HPLC analysis of spinosad production (mg/L) 303.4-313.6 ND-116.9 61.7-137.8 161.0-582.0
Positive variation rate (%) - 0 0 53.2

ND: not detectable.
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