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Abstract 
 
Under nitrogen starvation and abundant supply of carbon source, red yeast 
Rhodotorula toruloides is able to accumulate large amount of carotenoids and 
triacylglycerol (TAG, or oil) inside the cells in high density fermentation, both are 
synthetized from the precursor acetyl-CoA. To take advantage of its naturally strong 
flux for fatty acid and carotenoid biosynthesis, our group has pioneered the 
development of robust genetic manipulation and gene expression tools. Through 
reverse and forward genetic approaches, we systemically dissected the pathways 
involved in fatty acid, TAG and carotenoid biosynthesis, regulation and energy 
metabolism. Our large collection of mutants have proved very useful for turning this 
host into efficient producers of novel fatty acids and terpenoids with introduction of 
minimal number of foreign genes. Currently, technologies for alpha/gamma-linolenic 
acid, astaxanthin are looking promising for upscaling and commercilization. The 
success and challenges in engineering a one-pot production system for essential oil in 
red yeast will be discussed. 
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