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: Pseudomonas mesoacidophila MX-45 ( MutB)
SWISS-MODEL (' Corynebacterium glutamicum)
TreS—glu R245.D247.E289.F244
A288 F244C.F2441..F244W . F244Y . A288G.R245X . E289X. D247N. D247E
R245.E289 19
D247E D247N F244C.F2441..F244W.F244Y  A288G
TreS—glu  38% +24% 62% ~64%  35% A288 T288 o TreS—glu F244C.F244W .
A288G  Km F2441L.F244Y F244Y TreS—glu
27°C F244C.F2441..F244W  A288G 32°C, TreS—glu pH
F244C.¥244Y  A288G 7.5 TreS—glu 8.0 0.5 F2441.
F244W 6.5 TreSglu 8.0 1.5 o TreS—glu
F244Y.F244W  A288G  Tm TreS—glu 1°C F2441L 2°C F244C 4°C.
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Abstract: A three-dimensional model of trehalose synthase from Corynebacterium glutamicum was con—
structed based on the crystal structure of trehalulose synthase MutB from Pseudomonas mesoacidophila
MX-45 on the SWISS-MODEL and the energy of its primal structure was optimized. Combined with an—
alyzing the conserved region of trehalose synthase genes from different origin mutagenesis was per—
formed on the amino acids in TreS-gluhis conserved region ( R245 D247 E289 F244) and out of the
conserved region ( A288). The mutants F244C F2441L F244W F244Y A288G R245X E289X

D247N and D247E were purified and their impacts on
-2012-01 07 enzyme activity and thermal stability were analyzed.
_The results showed that the activity was lost after R245
and E289 were converted to other 19 kinds of amino
acids. The mutants D247E and D247N revealed also
no activity. The specific activity of the mutants F244C
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F2441, F244W F244Y and A288G were decreased to 38% 24% 62% 64% and 35% of the wild-
type ( TreS—gluhis) respectively. The mutant A288T showed its activity to be disrupted completely.
Compared with the wild-type the km of F244C F244W A288G was not significantly altered but the af-
finity of F244L and F244Y enzymes was decreased for the maltose substrate. The optimum temperature
of the mutant F244Y was 27°C that was the same as the TreS—glu while the mutants F244C F244L
F244W and A288G enhanced their optimum temperature to 32°C. The optimum pH value of all the
mutants was decreased in comparison with that of the wild type. The optimum pH of F244C F244Y
and A288G dropped 0.5 pH value units and reached to 7.5 and that of F244L and F244W decreased
1.5 units. The thermostability of all the mutants increased in various degree about one degree in the
F244Y F244W and A288G two degrees in the F244L and four degrees in the F244C than that of the
wild type.
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Fig.2 SDS-PAGE of purified enzyme of TreS—glu and mu-—
tants
M. 1. TreS—glu 2. F244C 3. F244Y 4.
F2441 5. F244W 6. A288G 7. Sephacryl-300
o M. Protein weight marker 1. TreS—glu 2. F244C 3. F244Y
4.F244L 5. F244W 6. A288G 7. Recombinant enzyme purified
on Sephacryl-300.
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1
Table 1 Comparision of the properties of trehalose synthase

between TreS-glu and mutants

Enzyme Km
(U/ml) Specific activity  ( mmol/L)
Activity of of purified en-
crude extract zyme( U/mg)
TreS—glu 783.47 80.87 19.77
F244C 785.85 30. 66 15.70
F244L 377.49 19.61 34.05
F244W 308. 64 50.48 24.17
F244Y 800.09 52.05 35.67
A288G 811.97 28.10 16.90
R245X 0 - -
E289X 0 - -
D247N 0 - -
D247E 0 - -
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Fig.4 Comparison of optimum pH value between Tres—glu
and mutants
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Fig.5 Comparision of thermostability between TreS—glu and
mutants
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