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Highlights 

 Overexpression of native pyruvate carboxylase and malate dehydrogenase in 

the rTCA pathway. 

 Construction of oxaloacetate anaplerotic reaction.  

 Overexpression of a C4-dicarboxylate transporter gene from A. oryzae and an 

L-malate permease gene from Schizosaccharomyces pombe 

 Overexpression of the 6-phosphofructokinase which was identified as a 

potential limiting step for L-malate synthesis. 
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