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Characterization of a maltooligosyl trehalose synthase from
hyperthermophilic archaeon Sulfolobus tokodaii strain 7

CUI Yun-Qian' YANG Shao-Long' LU Shan-Shan’ CAI Cheng-Gu' LIU Bo®'

(1. College of Biotechnology, Qilu University of Technology, Ji’nan, Shandong 250353, China)
(2. College of Food Science and Technology, Qilu University of Technology, Ji’nan, Shandong 250353, China)

Abstract: [Objective] To clone the gene ST0929 encoding maltooligosyl trehalose synthase from the
hyperthermophilic archaeon Sulfolobus tokodaii strain 7 and characterize the enzyme. [Methods]
The ST0929 gene was amplified by PCR based on Sulfolobus tokodaii strain 7 ST0929 gene
sequence and cloned into the expression vector pET-15b. The recombinant plasmid was transformed
into E. coli BL21. After induced by IPTG (isopropyl-p-D-1-thiogalactoside), the bacterial pellet was
sonicated and purified by affinity chromatography. The enzymatic properties were then measured.
[Results] SDS-PAGE analysis showed that the molecular mass of the enzyme was about 83 kD. The
optimal temperature was at 75 °C and pH at 5.0. Moreover, the enzyme exhibited notable pH and
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thermal stability and was resistant to additives and mental ions. Substrate specificity analysis showed
that the enzyme could use maltodextrin and maltooligosaccharide as substrates but could not use
maltose, chitooligosaccharide. [Conclusion] The recombinant enzyme described in this study
suggest its potential in industrial production of trehalose.

Keywords: Archaeon, Sulfolobus tokodaii, Maltooligosyl trehalose synthase, Enzymatic properties,
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PCR
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E. coli DH5a
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SDS-PAGE 2
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Figure 1 Cloning of the MTSase gene
1 2: PCR M DNA .
Note: 1, 2: Product by PCR amplification; M: 1 kb DNA marker.
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Figure 2 SDS-PAGE analysis of the purified MTSase
1 2 3 M

Note: 1: Crude extract; 2: Soluble fraction; 3: Purified enzyme
after Ni-NTA affinity chromatography; M: The molecular weight
markers.
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Figure 3 Effects of temperature and pH on the MTSase activity
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Figure 5 Effects of mental ions and various additives on tokodaii strain 7 MTSase
MTSase activity pH S. tokodaii strain 7
MTSase 1 MTSase
3 Wi ol
S. tokodaii strain S. tokodaii strain 7 MTSase
7 Mg cu*™  Ni* Zn*" S.
S. tokodaii S.  solfataricus MTSase cu*  zn*
acidocaldarius  S. shibatae S. solfataricus Arthrobacter sp. Q36 MTSase cu*
Arthrobacter sp. Q36 MTSase Hg*" S. tokodaii strain 7
1 MTSase
MTSase
S. tokodaii
strain 7 MTSase S. acidocaldarius S.
solfataricus MTSase S. solfataricus MTSase
pH S.shibatae  Arthrobacter sp. Q36 (18]
MTSase 5°C 35°C
S. tokodaii strain 7 MTSase [20]
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Table 1 Comparison of the enzymatic properties of MTSase from different sources

pH pH
Sources Optimum temperature Optimum pH Thermostability pH stability =~ Mental ion inhibition
95 °C 2 h (>80%) B B B B
S. tokodaii 75 5.0 85°C 2 h (~100%) 4.0-11.0 Mg*", Cu*', Ni
S. acidocaldarius™"” 75 5.0 90 °C 1 h (~70%) NR® Cu*, Hg*'
. 95 °C 2 h (~40%)
5] _
S. shibatae 70 4.5 80 °C 2 h (>80%) 4.5-9.5 NR
. 85 °C 2 h (~56%) o oo
[18] - 2 2
S. solfataricus 75 5.0 80 °C 2 h (~96%) 4.5-11.0 Cu™ ', Zn
Arthrobacter sp. Q36" 40 7.0 60 °C 1 h (0%) 6.0-9.5 Cu*’, Hg*'
a b

Note: a: This study; b: Not record in the published literature.
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