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The Mutagenesis of Bacillus subtilis Protoplast for Screening Highly

Producing Cellulase Strains
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Abstract: The Bacillus subtilis B6 isolated from environment was used for protoplast Ultraviolet( UV) mutagene—

sis, diethyl sulfate( DES) mutagenesis and combination mutagenesis to screen high cellulase activity mutant strains.

The results showed that the cellulase production of 10 excellent mutant strains chosen from 342 mutants was significant

higher than B6 through fermentation culture in shaking flasks. The cellulase activities of Z12 from UV mutagenesis, H1

from DES mutagenesis and F12 from combination mutagenesis were 448.3 ,450.9 and 491. 8 U/mL respectively,

which were more than 70% than that of original strain,further more the mutants producing cellulase abilities had no

change over 5 generations. The experimental results showed that the producing cellulase ability of Bacillus Subtilis

could be increased through protoplast mutagenesis and combination mutagenesis could improve the mutagenic effect.
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Tab.1 Effect of UV treatment time on mortality rate

17548 7 £ /min

Mutation dose

0.5 1.0 2.0 3.0

HFEZE /% Mortality rate 28.0 56.3 62.6 75.2
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Tab.2 The H/C value of protoplast irradiated by UV
E]H( 74 76 77 78 710 712 713 715
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Tab.3 Effect of DES treatment time on mortality rate
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43.5 74.8 90.1

#5725 %) & /min Mutation dose
HHEE /% Mortality rate
PEHL 2% DES 4bHH 30 min [958 A8 Bk 100 kK2
b AE 2T 2 2% 2R 20 5 031 15 9 2 L WL K figk FE KD
PRkt 30 BR( 25 H1 ~ H30) /K fifk 18 B 1 1) 1452 R
TE 2T 4 2% W 2R 20 00 4 97 2 b A i g . 2 d s
A ELAR(C) AR B AR (H) L Hede H/C fE
(8 R/ SR FE i L/ CfE R 36 B % P A PR R AT HE 3K
e RS RR AR ILR 4. 3R 4 AT AL
ARAR ) 5 A R H1H26 I H29 AH X i B 5, HY
C {43 53k 1.31,1. 34 H11.30, A it , $k 3 28 25
H1.H26 il H29 J{F 5 2 I 2 Wi 0% 1L -
®4 FERGDES FEHEKRMH/CHE
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Tab.5 The H/C value of protoplast irradiated by UV and DES
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Tab.6 The enzyme activity stability of the mutants

- . S — A Wig i 1 A4 1 % S AR G Big i 1 A2 A 1 %
T R . . . . . .

Strain First mutant strain Change of enzyme Fifth mutant strain Change of enzyme

enzyme activity activity enzyme activity activity

B6 254.0+12.3d 100 260.0 +15.1d 100

z7 399.4 +14.2¢ 157 397.8 +9.8¢ 153

784 25.1£9.1be 167 432.5 +20.3be 166

712 448.3 +12.9b 176 457.0 £7.6b 176

H1 450.9 £10.1b 178 448.1 +9.7b 172

H26 422.2 £5.2be 166 422.0 = 11.2be 162

H29 447.0 £8.9b 176 452.7 +11.3b 174

F12 491.8 +18.2a 194 485.0 +10.8a 187

F21 420.3 +£20.2bc 165 412.4 +17.8bc 159

F33 433.3 +11.4b 171 442.7 +24.3b 170

F57 443.6 +15.4b 175 453.1 £16.9b 174
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