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Abstract

Weak robustness of Zymomonas mobilis to inhibitors containing lignocellulose feedstock after
pretreatment is the crucial obstacle for its practical application in biorefinery fermentations for production
of either ethanol or other biobased products. Here we report the Global transcriptome and metabolic
engineering of Zymomonas mobilis toward the inhibitor tolerant cells. We discovered a unique property
of Z. mobilis on tolerance and bioconversion of aromatic compounds derived from lignin over-
degradation, such as 4-hydroxybenzaldehyde, wvanillin, syringaldehyde, benzoquinones etc. The
robustness and ethanol fermentability of Zymomonas mobilis on aromatics is extraordinarily excellent
than the widely used Saccharomyces cerevisiae strain, although it is relatively less tolerant to furan
aldehydes (furfural and 5-hydroxmethylfurfural) and high concentrated organic acids (acetic acid, formic
acid). This property creates specific applications for Z. mobilis in biorefinery engineering: (1) while furan
aldehdyes and organic acids are completely biodegraded by advanced biodetoxification technology,
considerable aromatics are generally maintained in the pretreated lignocellulose feedstock and inhibit the
high performance fermentation because of their low solubility and less biodegradability; (2) some specific
feedstocks such as corncob residues contains high level of aromatics, which severely inhibit the yeast cell
viability and metabolism. This talk presented the detailed results of experimental observation,
mechanisms, and practical applications of Z. mobilis on aromatics containing lignocellulose feedstock for
ethanol production.
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