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Abstract  The hybrid xylanase TB was constructed by the substitution of the N-terminus segment of the Streptomyces
olivaceoviridis xylanase XYNB with corresponding region of Thermomonospora fusca xylanase TfxA. The hybrid gene th encoding
the TB  was correctly expressed in Escherichia coli BI21 and Pichia pastoris GS115. TB was purified and its enzymatic
properties were determined. The results revealed that the optimal temperature and optimal pH of TB were at 70°C and 6.0

which have been obviously improved compared with those of XYNB. The thermostability of TB were all about six-fold of XYNB’s
after incubating the properly diluted enzyme solutions at 80°C and 90°C for 3min respectively. The pH stability of TB was
5~9 which was narrower than that of XYNB. Still TB remains a high specific activity as XYNB does. Analysis of a homology
modeling and sequence similarity were used to reveal the factors influencing the enzymatic properties of TB and the discussion for

the relationship between structure and function of xylanase was given.
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Fig. 2 Nucleotide sequence of TB and its deduced amino sequence
Amino acids framed were from TfxA and the others from XYNB.
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Fig. 3 Physical map of recombinant expression plasmid pET-22b + -tb and pPIC9-b .
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Fig. 4 SDS-PAGE and Western blot analysis of TB expressed in E. coli BL21
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M low molecular protein marker 10min TB 72.12% 36.73%
1 the culture supernant before induction CK XYNB 12.84% 4.309%
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120h 31kD . 9OOC 1min 3m1n TB
2.3.3 TR > 79.25%  33.44% XYNB
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705.51U/mL R K
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151.361U/mL. B DS TB
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Table 1 Comparision of enzymatic properties of XYNB and TB
Properties of enzyme XYNB TB
Optimum temperature/ °C 60 70
Optimum pH 5.2 6.0
pH stabilityl 4~9 5-9
K,/ gkg? 20.87 28.75
V! pmol/mg min 4568 9397
Specific activity/ 1U/mg 886.89 883.36

Effect of metal ion and some reagents on EDTA Cr'* Ni?* activate slightly

enzymatic activity

SDS show no effect on activity

Cellulase activity No activity

Resistance to pepsion and trypsin
pepsion and trysin

metal ion have no effect on enzymatic activity

Zn** Mn** inhibit slightly

SDS inhibit slightly
No activity

Retain about 95% of its activity after treatment by ~ Retain about 76.45% of its activity after treatment

by pepsion Retain 100% of its activity after
treatment by trysin

1 pH range in which the relative activity was above 50%

2 unknown molecular weight of xylan led to the unit of g/kg indicating K., value. © i EFfl=fi 4 FFFTTEATIRES 45820 http://journals. im. ac. on
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TixA A TG RSN GYFYSFWTDA BAGTVSM Bl 1. Keid
TB XYNB XYNB ATV (0] TC BWINGFY YSFWTDG ReIGSVSM BT NS
Fig. 8 Comparision of N terminus of TfxA and XYNB
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Fig. 9 The molecular model and secondary structures trend of TB

a The molecular model of TB b The secondary structures trend of TB
A2-A6 and B1-B9 B-strands Helix a-helix Cord cord structure. Thumb thumb structure Bl B2 and A2 is the substituted N-ternimal from TfxA HI10
D11 P22 P31 are located between {3-strands shaded .
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