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Chemical Modification of Transglutaminase for Improving Specific
Activity and Thermal Stability

LIU Song'?*, DU Guocheng"*, CHEN Jian'?
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education,Jiangnan University , Wuxi 214122, China;
2. School of Biotechnology, Jiangnan University , Wuxi 214122, China)

Abstract: Transglutaminase (EC 2.3.2.13,TGase) can catalyze the acyl transfer reaction and leads
to the crosslinking among proteins. It has been widely used in food,textile,leather,and
pharmaceutical industry. In order to improve the specific activity and thermal stability,a recombinant
Streptomyces hygroscopicus TGase chemically was modified by phthalic anhydride (PA) in this
study. The optimal modification condition of the cultivation was at pH 8.0,20 °C for 2 h,and the
molar ratio of surface-amine to phthalic anhydride 1:2. In the presence of 10 mmol/L of cystamine,
which is a competitive inhibitor of the TGase,the thermal stability of TGase was increased 31.3%
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after the PA modification, whereas specific activity of the TGase increased 48.3% in the absence of

the cystamine. The modeling crystal structure showed that 21 lysine residues existed in surface of

S. hygroscopicus TGase,and five of them located at region close the active site. The analysis of

surface hydrophobicity indicated that PA modification reduced the surface hydrophobicity from
9.46% to 21.13%. Thus,PA may improve the specific activity and thermal stability of TGase by
modifying the surface hydrophobicity at different regions. These results suggested that PA

modification was an effective way to improve the catalytic properties of TGase,which provided a

theoretical reference for molecular modification.

Keywords: transglutaminase, phthalic anhydride, specific activity, thermal stability, surface

hydrophobicity
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Fig. 1 SDS-PAGE analysis of the purified recombinant
TGase

22 PA BRI FHRTEE

PA &AM S0 S5 A AL 46 SN pHL Il 3 R 1] 45
VLT 2, Sl DR R 5T 41 R T BN HL AT B M
FRNAR Z 1 pH A A BEMR K. 455 S. hygroscopicus
TGase ) fzidi e . pH 1 pH F2 2yl 1), #fE PA
1& i 2 VR & /9 pH iR 8.0, 7E pH 8.0.PA 5
TGase %10 24 3 Fb 9] A7 2:1 (BE R B ) ) PA 1811 2.

LR S5 1t £ 510 2015 £ 5% 34 5% 11 1 [REM




RES EA RCH ART' CLE LIU Song,et al: Chemical Modification of Transglutaminase for
Improving Specific Activity and Thermal Stability

AR R X TGase ¥ 7 MO ILIE 3, MM (120 min) FRESEL TGase i HIHEAE. I8, W5 PA
e BRI (10 °C) , TGase 1 1B LB s (M EE 20 TGase 102 :pH 8.0,20 CHEH 2 h.
BEE I (37 °C) , TGase 1% J1F W ; i < 9 45 i 1 1]

pH o
o % I
NH, + - NH—C
0 @
Mg PA ifi-PA

“00C
B2 PARWEBSFEHEER

Fig. 2 Chemical modification of free amino—group of enzyme by phthalic anhydride
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B 5 T S. hygroscopicus TGase % FRE (L)
R B TR R
Fig. 5 Lysine residues on surface of S. hygroscopicus

TGase (modeling structure)
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Table 1 [Effect of PA modification on the surface

hydrophobicity of TGase molecule

ase b b i
1:0 21 40.37
B 1:1 19 36.55
2 17 33.21
1:5 16 31.84
1:0 21 40.37
10 mmol/L, 1:1 15 3431
s 1:2 13 32.43
1:5 14 31.74
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