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Construction of Engineered Saccharomyces cerevisiae for Steadily Metabolizing

Glucose and Xylose to Ethanol*

YANG Min, ZHANG Jinxin & TIAN Shen™
(College of Life Science, Capital Normal University, Beijing 100048, China)

Abstract This paper presents our studies on the cloning of gene XYL1 encoding xylose reductase (XR) from Candida
shehatae and gene XYL2 encoding xylitol dehydrogenase (XDH) from Candida tropicalis, the establishment of recombinant
expression plasmids pACT2-xyl1 and pDR195-xyl2. The two plasmids were used to transform the Saccharomyces cerevisiae
host cell, respectively. The specific enzyme activities indicated that both the XR and XDH were functionally expressed in the
host cell. The two genes and their expression elements were cloned from the recombinant expression plasmids to construct
recombinant plasmid YIp5-kanR-x12 afterwards. It is expected that the above genes could be integrated into the genome of
S. cerevisiae possessing good fermentation abilities by homologous recombination to acquire a recombinant yeast strain that

could metabolize glucose and xylose to ethanol steadily. Fig 3, Tabl, Ref 15
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Fig. I Amplification of gene XYL1 (A) and XYL2 (B) by PCR
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Amplification of gene XYL2; Right, DNA ladder
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Table 1 Specific enzyme activities of XR and XDH

XRELIE S (AU mgh) XDHLELE 3 (A/U mg)

Szin SPe?iﬁC enzyme  Specific enzyme activity of
activity of XR XDH
YS58 0.0016 0.0216
YS58-xyll 0.3202 /
YS58-xyl2 / 0.6680
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Fig. 2 Amplification of gene X1 and X2 by PCR
M: DNAZF T HFRUE. 1: PCRY XK B 2: PCRY X2 KB
M: DNA ladder; 1: Amplication of large X1 fragment; 2: Amplication of large
X2 fragment
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Fig. 3 Recombinant integration plasmid YIpS-kanR-x12
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