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Abstract: Trehalose synthase could transform maltose to trehalose via isomerization, which is a
crucial enzyme in the process of trehalose biotransformation with enzymatic method. Recombinant
expression plasmid was constructed in order to effectively produce food-grade trehalose synthase in
food safety host. The plasmid harbored a trehalose synthase encoding gene from
Thermomonosporacurvata, which was expressed under the control of a xylose operon from Bacillus
megaterium. The enzyme activity yield of intracellular trehalose synthase reached to 12.1 U/mL after
fermentation when expressed by xylose isomerase promoter and its repressor protein in Bacillus

licheniformis. Furthermore, the effect of different cultural conditions on the enzyme production was
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investigated and the optimal condition was determined with 4% maltodextrin, 0.4% soybean powder,

and 1% inducer added after 10 h incubation. The maximal yield was 23.7 U/mL after 12 h induction

at 37 ‘C .The study would contribute to the industrial application of trehalose synthase from both

theoretical and experimental aspects.

Keywords: Trehalosesynthase,Thermomonospora curvata,Bacillus lichenifotmis ,inducible expression
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Fig. 2 SDS -PAGE chromatogram of the recombinant

enzyme
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Table 1 Results of the purification of recombinant
trehalose synthase
P T /Tt i/

i i
L 630+31  1210¢19  1.9:0.5 1 100
R 44112 1094+43  2.5+0.2 1.3 90.4
B 7K J2 A 98+4 84721 8.6£1.5 45 70.0
B 2T 62+3 578+12 9.3+x0.9 49 47.8
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Fig. 3 Effect of temperature on the activity and stability

of purified recombinant enzyme
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Fig. 4 Effect of pH on the activity and stability of purified
recombinant enzyme
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Table 2 Effect of different reagents on the activity of

purified recombinant trehalose synthase

Xf R — 100
0.5 94.9+2.0
Lit
5 91.3+1.4
0.5 101.1+2.2
Mg2+
5 104.4£1.1
0.5 46.4+3.7
Zn2+
5 18.9+0.1
0.5 101.0£2.2
Ca2+
5 103.4+3.9
0.5 118.0+3.7
Mn2+
5 131.4+2.1
0.5 101.1+£0.2
Fe*
5 109.2+0.4
0.5 100.8+2.3
Na+
5 100.7£2.1
o 0.5 101.6+2.7
5 115.2+1.0
0.5 101.3+1.2
C02+
5 102.3£3.1
0.5 82.4+4.4
Sn2+
5 52.3+£2.4
Cu* 0.5 ND*
He 0.5 ND
0.5 100.9+4.2
EDTA
5 98.9+2.7
N 0.5 99.1£2.9
Fi i
5 91.74£3.5
SDS 30 58.9+2.2
PMSF 5 97.3+2.8
Jix 2 000 2.8+0.2

*ND, & 4l ) 8 7&
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(8N T S8, S5 R 3% 3 Frs . 45 R BoR % g DL
2 2RI K, 18 29 Sy LT 0 SR o IS
Wk i) —2F: | 3R W HLXE 22 29 0 SR A G KT o
FIRY o [RIIE DUZZ 258 A DG 00 B %) 5 R IS i o8
V e UL TR T W BSUREME S K

AR5 1t £ %10 2016 £ 35 5% 11 139 [RERN




RESEARCH ARTICLE

LI Youran,et al: Heterologous Expression of Trehalose Synthase from

a Thermophilic Actinomyces in Bacillus licheniformis
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Table 3 Kinetic parameters of recombinant trehalose

synthase on different substrates

[ist7] K,/(mmol/L) V e/ (U/mg)

EX R 1212 1 366+11
THF PR 265+6 497+14
HEbE 240+5 504+17
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fift F 2 Ak 5 1 35 2965 358 0 5 B 40 ) T e ik
M TNER T 1%00 2 2008 150, vl I HIE s,
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OB =8 . 25 R | T AR S T LA
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SEH .

P AL (Sulfolobus acidocaldarius ) 55 T 41 ok
Ui 2 ZE SR OME L W OB A BB (malto -
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3 R VA bR 2225 SRR 8 G o LA R R i Y
a-1,4 SR a1, 1 ST TR RIS R 22 25 5%
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80 Ji
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HPLC analysis of the recombinant trehalose

synthase acting on maltose
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