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Abstract
industrially suitable microorganisms for converting cellulose hydrolysates into fuel ethanol, which has traditionally been

Ethanol fermentation with lignocellulosic biomass involves significantly great challenges, owing to lack of

considered as a major technical roadblock to the development of bioethanol industry. Currently, different recombinant
strains have been engineered to produce ethanol from lignocellulosic biomass. The greatest successes have been made in
the engineering of Saccharomyces cerevisiae and some other bacteria, including Escherichia coli, Klebsiella oxytoca, and
Zymomonas mobilis, which provide a basis for constructing industrially suitable engineered strains for cellulose ethanol
industrialization. This review summarizes recent progress in this filed, and also prospect it in the Omic era. Fig 2, Tab 2, Ref 51
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Fig. 1 Metabolic pathway of xylose in fungus (A) and bacterium (B)
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Table 1 Expression of cellulase gene and pentose metabolic pathway of Z. mobilis

Substrate Gene _ Source of gene Reference
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eruiose B-(FE %)W R B-glucosidase AL A Xanthomonas albilineans
HRTFELTYEZEEG Carboxymethyl cellulase BEIRAT IR Acetobacter xylinum
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Fig. 2 Construction of metabolic pathway of pentose in Z. mobilis
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Table 2 Comparison of four recombinant strains for ethanol production from xylose
EYIE A Xylose LTEHR =5 References
Recombinant strain (plg L) Ethanol yield (p/g L) Theoretical yield (/%) =N
E. coli KO11 90 41.0 89 [44]
E. coli FBR5 95 41.5 90 [36]
E. coli LYOL 140 63.2 88 [44]
K. oxytoca M5A1 (pLOIS555) 100 46.0 95 [41]
Z. mobilis AX101 Ara: Gle: Xyl 20:40:40 42 84 [29]
Z. mobilis CP4 pZB5 60 23.0 94 [45]
S. cerevisiae TMB3400 50 13.3 67 [17]
S. cerevisiae RWB218 20 8.4 85 [17]
S. cerevisiae RET00A(pKDR) 45 19 74 [17, 46]
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