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Project Goal: Understand the metabolic pathways in R.toruloides.

Fatty acid synthesis enables production of biodiesel from renewable sources. However,
efficiently supplying enough NADPH for fatty acid synthesis is challenging. How is this
achieved in natural systems? To explore this, here we utilize stable isotope tracing in
R.toruloides IFO0880, a yeast strain that engages in copious fatty acid and lipid production.
Metabolic flux analysis (MFA) based on 1,2-!C tracing reveals high metabolic flux through the
oxidative pentose phosphate pathway (oxPPP) in both nitrogen-rich and nitrogen-scarce
environments. 2H-glucose tracing confirms substantial NADPH and fat labeling mediated by
transfer of 2H to NADPH at the G6PD step of the oxPPP. Strikingly, quantitative calculations
show fat labeling in excess of that expected if all NADPH was made via the oxPPP in a well-
mixed system. The data can be explained by channeling between hexokinase and G6PD to drive
oxPPP flux. Implications and future research directions will be discussed.
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