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Abstract: To study the effect of the N-terminal protein sequence of type II xylose/glucose on type I xylose/glucose, the N-terminal 31
amino acid sequence of type II glucose isomerase (Glase) from the hyperthermophilic bacterium, Thermoanaerobacter thermohydrosulfuricus
(TTGlase) was fused to the N-terminus of the type I glucose isomerase from Thermobifida fusca (TFGlase), to construct the fusion protein
N-TFGlase. The experimental results showed that under the same culture and induction conditions, total yield of N-TFGlase produced by the
bacteria was approximately 40% higher than that of TFGlase. The specific enzyme activity of N-TFGlase was 26% higher than that of TFGlase
and the optimum temperature of N-TFGlase was 5 “C higher than that of TFGlase. The half-life of N-TFGlase at 75 ‘C was extended by 30%
compared to that of TFGlase, and the optimum pH of N-TFGlase was reduced by 1.0 compared to that of TFGlase. Sequence analysis showed
that the mRNA secondary structure of the N-terminal sequence of TTGlase did not form a blocked cervical-loop structure, thereby improving
the efficiency of expression of the fusion protein. The hydrophobicity indices of 31 amino acid residues of the N-terminal sequence were all less
than zero, favoring the initial folding and packaging of the fusion protein. The proportion of acidic amino acid residues was approximately twice
that of the basic amino acid residues of the N-terminal sequence, thereby reducing the impact of the acidic medium environment on the surface
of the fusion protein molecules.
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Fig.1 Spatial structure of the subunits of type 1l Glase
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Table 1 Primers and sequences for the construction of N-TFxylA and its expression vectors
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F5-Nde I : 5' CATATGAACAAATACTTCGAAAATGTTAGCAAA 3'
Fy: 5'TGTGGGCTGGTAGTTGCTCATTTCTTCAGG 3'
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TTGlase N3# 2857 (31aa)

5° ATGAATAAATATTTTGAGAACGTATCTAAAATAAAATATGAAGGACCAAAATC
AAACAATCCTTATTCTTTTAAATTTTACAATCCTGAGGAA 3’

TTxyIA#IN#AZHBLA 51 (93 bp)
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Fig.6 Effects of pH and temperature on the activity and
stability of rGlase
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(1) iE S A 80 °C, i N-TFGlase [155¢3% < v/
RN 85 C, 85 ‘CLAL, N-TFGlase FHIAHNEEHETE
T TFGlase, it N-TFGlase X il (7 52 1 5
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