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Cloning, heterologous expression and characterization of a ferulic acid
esterase gene from thermophilic Clostridium thermocellum

LIU Yi-Tong SUN Jian-Zhong JIANGJ ian-Xiong*

(Biofuels Institute, Environment & Safety Engineering School, East China Branch of National Energy R&D Center
Jfor Non-food Biomass, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: [Objective] To elucidate the characteristics of a ferulic acid esterase catalytic domain within
a XynZ protein from thermophilic Clostridium thermocellum to provide a basis for its application in
bioenergy and other fermentation industries. [Methods] A prokaryotic expression vector for the ferulic
acid esterase catalytic domain (FAE) within XynZ protein as well as for this catalytic domain adding an
extra carbohydrate binding module 6 (FAE-CBM6) was constructed and expressed in E. coli
BL21(DE3) cells, respectively. Then, the effects of temperature, pH, substrates, metal ions and the
CBM6 module on the catalytic activity of ferulic acid esterase were estimated. [Results] The favorable
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pH for optimal catalytic activity of recombinant FAE or FAE-CBM6 protein ranged from 5.0 to 9.0,
and the favorable temperatures being 50—70 °C. Furthermore, different metal ion had a positive or
negative effect on catalytic activity of these two recombinant proteins. [Conclusion] Under the same
reaction condition, FAE-CBM6 usually produced a higher catalytic activity than FAE, indicating that
the CBM6 module plays a key role in improving the ferulic acid esterase activity.

Keywords: Clostridium thermocellum, Thermophilic ferulic acid esterase, Carbohydrate binding
module, Heterologous expression, Enzymatic characterization
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Figure 1 The PCR amplification of the FAE and

FAE-CBM6 sequences
Note: M: DNA marker; 1: FAE gene; 2: FAE-CBMG gene.
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Figure 2 The SDS-PAGE analysis of the recombinant
thermophilic ferulic acid esterases
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Note: M: Protein standard marker; 1: pET22b(+) vector; 2: The
crude FAE protein; 3: The purified FAE protein; 4: The desalted
FAE protein; 5: The crude FAE-CBM6 protein; 6: The purified
FAE-CBMB6 protein; 7: The desalted FAE-CBM6 protein.
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Figure 3 The effect of pH on catalytic activity of the
thermophilic ferulic acid esterases
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Figure 4 The effect of pH on activity stability of the
thermophilic ferulic acid esterases

—FAE
0 e FAE-CBMS

Specific activity (U/mg)
[}

0 L L L
30 40 50 60 70 80 90
Temperature (°C)

Bl 5 RE XA ERES RREEIE 89S0
Figure 5 The effect of temperatures on catalytic activity of
the thermophilic ferulic acid esterases
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Figure 6 The effect of temperatures on activity stability of
the thermophilic ferulic acid esterases
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