
Modeling carbon metabolism of the diatom Phaeodactylum tricornutum 
 
Amy Zheng1*(amy.o.zheng@vanderbilt.edu), Yi Ern Cheah1 and Jamey D. Young1,2 
 
1Chemical and Biomolecular Engineering, 2 Molecular Physiology & Biophysics, Vanderbilt 
University, Nashville, TN 
 
http://www.vanderbilt.edu/younglab 
 
Phaeodactylum tricornutum (Pt), a unicellular diatom species, has the ability to store up to 45% 
of dry cell weight as triacylglycerol (TAG), a precursor to biodiesel 1. To take advantage of this 
innate ability, we need to understand the metabolic pathways that supply the substrates needed to 
synthesize TAG. 
 
Our lab focuses on using 13C metabolic flux analysis (MFA) to map the central metabolism of 
numerous autotrophic systems, such as plants and cyanobacteria, using 13CO2 labeling 
experiments 2,3. In this project, we are developing a detailed metabolic model that describes the 
primary metabolism of Pt and encompasses precursors necessary for TAG biosynthesis. In 
addition, we are adapting our analytical methods (GC-MS and LC-MS/MS) to obtain the 
measurements needed to perform MFA in Pt under photoautotrophic conditions.  
 
This presentation will discuss the construction, testing, and validation of an initial network 
model as well as optimal experiment design to maximize pathway resolution and flux precision. 
Our long term goal is to develop a 13C MFA pipeline that would be integral for guiding rational 
metabolic engineering to optimize TAG production in Pt.  
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