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E S221C P225A N118S S221C 1 E s-AAPF-pNA
P225A D60N N118S S221C P225A
Q103R N118S S221C P225A E Table 1 Kinetic constants for hydrolysis of s-AAPF-pNA
pBE-2 by wild-type and variants of subtilisin E
s-Ala-ala-Pro-Phe-pNA

2 Km Kcat Km

Variant Kcat s™!

mmol L mot L "' s7!
2.1 Wild-type 27.83 0.61 4.57x1074
E Masayori Subtiligase 4.53x107° 0.274 0.1653

Inouye 14 pAlter- T $221C P225A 7.60%10°% 0.1223 0.622
Hindlll BamH I pSY N118S S221C P225A 5.92x107* 3.45 1.72x107!

D60N S221C P225A  2.45x10°% 22.23 1.10x1072
S221C P225A QI03R S221C P225A 4.44x10 % 1.00 4.42
5"-AAC GGA ACG TGC ATG-GCG ACT GCT CAC GTT
GCC3 10 mmol L pH7.4 1mmol L CaCl,
N118S 4% 37C 250nm
5-ATT TCC AAC TCT ATG GAT GTT3
D60N Km Kcat 2
5’-CCA TAC CAG AAC GGC AGT TCT3
Q103R 2 E s-AAPF-Sbz

5’-ACA GGA AGC GGC CGA TAT AGC TGG ATT3
pSY1 pSY2 pSY3  pSY4
Hindlll BamH 1
pBE-2
pBY1 pBY2 pBY3 pBY4 BY1 BY2
BY3 BY4 DB104
2.2
2YT
37C 200r min 30 ~36h 2L
NH, ,SO, 30% ~ 60% 15
mL 10mmol L Immol L CaCl,
pH7.4 DEAE-Dextran A-25
pH7.4 20mL h SDS-PAGE
Acrylex P-150
95%

280nm OD

50mg L

pH7.4

elem 19 = 11.7
2.3 8
s-AAPF-pNA
10 mmol L pH7.4 1 mmol L
CaCl, 37C 410nm
Km Kcat 1

s-AAPF-Sbz

Table 2 Kinetic constants for hydrolysis of s-AAPF-Shz
by wild-type and variants of subtilisin E
s-Ala-Ala-Pro-Phe-Sbz

Km Kcat Km Esterase
Variant K cat s~!

mot L ! mot L™ ! s ! Amidase
Subtiligase 4.1x10' 1.9x10"  2.1x10° 1.27x10°
S221C P225A 3.22x10° 1.31 2.45%10° 3.94x10°
N118S S221C 2 5 5
P225A 2.22%X10* 1.39 1.59%X10 9.25X10
D60N S221C 3 5 7
P225A 1.98x10° 13.74 1.44 %10 1.31X10
QI03R S221C 3 2
P225A 2.03 0.706 2.87X10 6.50%10

30C 40C
50C 60C 0.5h
60C 0.5h
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Fig.1 Effect of temperature on esterase activity
of variants of subtilisin E
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Fig.2 Thermal stability of variants of subtilisin E
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Site-directed Mutagenesis and Effects on the Enzymatic Properties of Subtilisin E

YANG Yong-Hua JIANG Lan YANG Sheng-Li
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WU Yu-Jie ZHU Liu-Qin
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Abstract  Site-directed mutagenesis was used to investigate the effects of S221C P225A N118S S221C P225A D60N

N118S S221C P225A and Q103R N118S S221C P225A mutations on the properties of Subtilisin E. It was found that
S221C P225A mutant is 73 000-fold decreased in amidase activity than subtilisin E and 3-fold increased than subtiligase in
the ratio of esterase amidase N118S S221C P225A mutant has 3.6-fold and 15-fold decreased in amidase and esterase
activity respectively and as a result it has a 4-fold lower in the ratio of amidase esterase than S221C P225A mutant Al-
though it has no effect on the esterase activity DOON N118S S221C P225A mutant enhanced its ratio of amidase es-
terase by 15 fold 3.3-fold and 10.3 fold compared to N118S S221C P225A mutant S221C P225A mutant and subtili-
gase respectively Q103R N118S S221C P225A mutant however has a 5-fold enhanced in the amidase activity and 55-
fold and 1000-fold decrease in the esterase activity and the ratio of esterase amidase compared to N118S S221C P225A.

Key words Subtilisin E site-directed mutagenesis amidase activity esterase activity
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