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Random Mutation of Alkaline Protease Gene in Bacillus pumilus*
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Abstract De-hair alkaline protease (DHAP), belonging to serine protease family (S8A), is composed of 275 amino acid
residues with Asp32, His64 and Ser221 as activity centers, and has no disulfide bond. Random mutation of DHAP gene
(NCBI No: AY458140) from Bacillus pumilus was carried out with modified prone-error PCR. A random mutation library was
constructed in Escherichia coli DH5a and then in B. subtilis WB600. The capacity of the random mutation library is 4X10°.
After three sequential error-prone PCR followed by screening, pP43AP-M166, the expected mutant with improved properties
was obtained. Compared with the wild type, pP43AP-M166 has improved its activity and stability under different pH and
temperatures. Moreover, its activity was determined, and it was 1.23 fold higher than that of wild type under optimal reaction
temperature at 50 ‘C and pH 10, while it showed excellent thermal stability. The gene sequence analysis indicated that the
mutant enzyme had F62C. The position of mutant AA has only one AA separated from His64, which is the most significant

composition of catalytic activity center. Fig 4, Tab 3, Ref 21
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1 Al SR A ISDS-PAGE M T
Fig. 1 SDS-PAGE analysis of mutated alkaline proteases
Lanes 1, 3 and 5: DHAP, DHAP-M166 and DHAP-M375 without purification;
Lanes 2, 4 and 6: Purified products (arrow) of DHAP, DHAP-M166 and
DHAP-M375

R RENREFEEEOEEERRMN

16 %

120
_ 100
':E £0
E e
o " —e— DHAP
E —8— DHAP-MI66
= 0 —&— DHAP-M375

il

7 8 9 10 11
pH

FE3 pHAE OS2 AR AR R 3 T AR i
Fig. 3 Effect of pH on the relative activity of alkaline protease
R3 REWIEEBBAIREEDT
Table 3 Analysis of the thermal stability of mutated alkaline

Table 1 Effect of temperature on the activity of mutated alkaline proteases
proteases Protease activity o/'C
Protease activity 01°C (A/umL-) 60 65 70 75 80
(A/umL™") 25 37 50 DHAP 1042 1038 650 187 0
DHAP 354 0.29* 542 045 1215 1 DHAP-M166 1263 1243 927 236 0
DHAP-M166 482 0.30 716 045 1590 1 DHAP-M375 1147 1089 757 204 0
DHAP-M375 403 0.29 594 0.43 1384 1

*The ratio of enzyme activity at 25 °C to that at 50 “C. The other ratios are
the same
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Fig. 2 Effect of temperature on the relative activity of alkaline protease
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Table 2 Effect of pH on the activity of mutated alkaline proteases

Proteases activity pH
(A/amLT) 7 8 9 10 11
DHAP 285 880 1119 1227 926
DHAP-M166 289 995 1296 1578 944
DHAP-M375 260 898 1117 1376 937
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Fig. 4 Analysis of the thermal stability of mutanted alkaline proteases
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