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Abstract: It aimed to study the effect of synthetase on the tolerance of phenolic aldehydes for fermen-
tation strains in biorefinery fields through gene expression profiling, gene recombination and bioinfor-
matics analysis. It showed that the gene ZM(O0493 encoding type 1 glutamine synthetase for

Zymomonas mobilis ZM4 was significantly up-regulated by 2. 80, 2. 52 and 3. 21 fold change under the
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stress of 4-hydroxybenzaldehyde, syringaldehyde and vanillin, respectively, through gene expression

profiling assays. It was also confirmed that the over-expression of ZM(0493 increased phenolic alde-

hyde conversion and ethanol accumulation through gene recombination technique. Protein interaction

network analysis for Z. mobilis further illustrated that the protein ZM(0493 was of significant connec-
tion with the oxidoreductases (ZMO1116/ZMO1661) and acyltransferases (ZMO0056/ZMO1207).

Therefore, type 1 glutamine synthetase was involved with the tolerance of phenolic aldehydes for

Z. mobilis.
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Fig.1 Map of recombinant plasmids
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Fig.2 Gene transcriptional profiling of synthetases for Z. mobilis ZM4 under the stress of 4-hydroxybenzaldehyde, syring-

aldehyde and vanillin
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Fig.4 Ethanol fermentability of the recombinant Z. mobilis ZM4 strains under the stress of 4-hydroxybenzaldehyde
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Fig.6 Ethanol fermentability of the recombinant Z. mobilis ZM4 strains under the stress of vanillin
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