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Cloning and Overexpression of Glucose-6-phosphate dehydrogenase in Candida tropicalis and Its Influence on
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Abstract: The influence of overexpression of glucose 6-phosphate dehydrogenase (G6PDH) gene, g6pd, on xylitol
biosynthesis in Candida tropicalis was investigated. The gene g6pd was cloned from Candida tropicalis CT16 and inserted
into a yeast expression vector pYES-pgk, generating a recombinant expression vector pYES-pgk-g6pd, which was then
introduced into C. tropicalis CT16 by the LiAc/ssDNA/PEG transformation method, resulting in over-expression of the
g6pd gene. The fermentation results showed that the GOPDH activity was increased by 300%, and a maximum xylitol yield
of 79.90 g/L was achieved in the recombinant strain SYGS5 harboring pYES-pgk-g6pd after 62 h of fermentation. Compared
to the wild type strain C. tropicalis CT16, the yield and productive rate of xylitol in strain SYG5 were increased by 11.30%
and 44.91%, respectively. These results indicate that increasing the expression level of the gene g6pd significantly enhances
xylitol production and that the GOPDH plays a key role in the biosynthesis pathway of xylitol in C. tropicalis.
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Fig.1  Construction strategy of the expression vector pYES-pgk-gopd
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Fig.2  Electrophoresis of the PCR product of the g6pd gene
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Fig.3  Electrophoresis of the plasmid pYES-pgk-g6pd double digested
with Kpn 1 + Xba 1
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Fig.4  Electrophoresis of the PCR product of the g6pd gene expression

cassette from the recombinant strain C. tropicalis SYGS
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Fig.5 HPLC analysis of xylose and xylitol
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Fig.6 Dynamic curves of xylitol production and xylose consumption in
C. tropicalis CT16 and C. tropicalis SYGS during fermentation on xylose

and glucose in shaking flasks
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