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Co-expression of lignocellulase from termite and their
endosymbionts

Jiao Du, Shuzhe Jiang, Jianhua Wel, Yulong Shen, and Jinfeng Ni

Sate Key Laboratory of Microbial Technology, Shandong University, Qingdao 266200, Shandong, China

Abstract: Natural lignocellulosic materials contain cellulose, hemicellulose, and lignin. Cellulose hydrolysis to glucose
requires a series of lignocellulases. Recently, the research on the synergistic effect of lignocellulases has become a new
research focus. Here, four lignocellulase genes encoding B-glucosidase, endo-1,4-B-glucanase, xylanase and laccase from
termite and their endosymbionts were cloned into pETDuet-1 and pRSFDuet-1 and expressed in Escherichia coli. After
SDS-PAGE analysis, the corresponding protein bands consistent with the theoretical values were observed and all the proteins
showed enzyme activities. We used phosphoric acid swollen cellulose (PASC) as substrate to measure the synergistic effect of
crude extracts of co-expressing enzymes and the mixture of single enzyme. The co-expressed enzymes increased the
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degradation efficiency of PASC by 44% compared with the single enzyme mixture; while the degradation rate increased by
34% and 20%, respectively when using filter paper and corn cob pretreated with phosphoric acid as substrates. The
degradation efficiency of the co-expressed enzymes was higher than the total efficiency of the single enzyme mixture.

Keywords: termite, lignocellulase, co-expression, synergism
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FB, A BamH I #1 Hind [T )5 2 43
PETDuet-1 (£ 5afefiss I (MCST, Multiplecloning
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Primer name Primer sequence (5'-3") Size (bp)
DS5-BamH I-F GAGGATCCGGACGTAGCCTCCAGTGACAC 29
DS5-Hind III-R GTAAGCTTATCTCTGAAGCGCTCAGGAATC 30
EG-Nde [-F GACATATGGCTTACGACTATAAGCAAGTAC 30
EG-EcoR V-R CTGATATCTTAATAACCCAACGCGACGAG 29
CotA-BamH I-F GCACGGATCCGAACCTAGAAAAATTTGTTG 30
CotA-Hind III-R CATAAGCTTCTGGATGATATCCATCGG 27
XylMb1-Nde I-F CCCATATGGCTACGGATTATTGGCAAAAC 29
XylMb1-Kpn [-R GGGGTACCCCACACTGTTACGTTAGAAC 28

Underlines indicate restriction enzyme sites.
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EG71 & 15541 ; 5 %A 25 #i{k pRSFDuet-1 () E.
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HIRLEE R4 60 kDa ) CotA F1 23 kDa iy
XyIMbl HEH & ; g U EAERXT B, 78
Co-BECX Iy EE | f77E BGDS5,.EG71,CotA
il XylMbl, #17 SDS-PAGE & [1HL Ik, 44
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Fig. 1 SDS-PAGE analysis of Co-BGEG, Co-CotAXyl
and Co-BECX expressed in E. coli BL21(DE3). M:
protein marker; 1. crude extract of E. coli BL21(DE3)/
pETDuet-1; 2: crude extract of Co-BGEG; 3: crude
extract of E. coli BL21/pRSFDuet-1; 4. crude extract of
Co-CotAXyl; 5: crude extract of Co-BECX. The arrow
indicated corresponding protein bands.
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Fig. 2 Comparison of the hydrolyzing efficiency of the
co-expressed enzyme and the single enzyme mixture by
sugar release estimation with PASC as substrate.
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Fig. 3 Comparison of the hydrolyzing efficiency of the
co-expressed enzyme and the single enzyme mixture by
sugar release estimation with filter paper as substrate.
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Fig. 4 Comparison of the hydrolyzing efficiency of the
co-expressed enzyme and the single enzyme mixture by
sugar release estimation with acid treated corn cob as
substrate.
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