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Enhancement of the Thermostability of Transglutaminase from Streptomyces
hygroscopicus by Engineering a Disulfide Bond

LIU Zhongmei, DU Kun, ZHOU Zhemin
(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract. In this study, transglutaminase (MTG) from S. hygroscopicus was molecularly modified to
improve the thermostability. Mutant MTG (4-284) containing a disulfide bond in the N-terminal
region was constructed through sequence aligment, structure analysis and the software Disulfide by
Design. After treatment at 55 ‘C for 10 min, MTG (4-284) remained 95% activity whereas MTG only
retained 15% activity. The Ts, values of MTG and MTG (4-284) were 58 and 65 ‘C, respectively.
Results in this study could improve genetic reconstruction and promote the industry application of
MTG.
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Table 1 Primers used in this study

Primers

Sequence

D4C—up CCCGACGCTGCCTGCGAGAGGGTGACC
D4C-down  CTCGGCAGGAGGGCACACCCTCTC
G284C~up GAAGAGCAGCGATGCAAGCTGTCC

G284C—down GCCGTAGGACAGCTTGCATCGCTGCTCTTC

122 E@axaiuifrid B rETS
A 50 mg/L R E R RN LB B 37 Cib
BRI e 2 TB WA h (A 4 of/L A E A
50 mg/L B EHFEHE),37 CHRMEHFHIEZE ODgy N
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F 55 40 h,
123 BEREMASZ G R S RIRED, KE
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i pro—MTG (4-284) 1 1058 BUF , B 84 DT VE 5 (i iR
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L 1R #1 22 mii (pH 6.0) o

B2 W 4L 2T A HiTrap SP HP 43 25 4tk
A% 0.5 mmol/L NaCl & 52 8 2% v ¥ (pH 6.0) #f
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Fig. 1 3D structure comparison of MTG
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Fig. 2 SDS-PAGE analysis of the purified proteins

&2 MTG 1 MTG (4-284) ) B 2
Table 2 Disulfide numbers of MTG and MTG (4-284)

DTT 4 3#Hj | DTT 435
i [SHYMTG / [SHYMTG /
(mol/mol) (mol/mol)
MTG 0.87 0.85 0
MTG(4-284) 2.89 0.81
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Fig. 3 Thermostability of MTG and MTG (4-284) at

different temperature
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Fig. 5 Trypsin-resistance of MTG(a) and MTG (4-284) (b)
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