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Eukaryotic microalgae are attracting a lot of attention due to their potential for sustainable production of 

biofuel precursors such as lipids, starches, alcohols and hydrogen gas. In addition, they can convert solar 

energy into biomass using carbon dioxide by photosynthesis. Recently various attempts in biological fields 

have been made to produce microalgal biofuel. Especially since genome database of Chlamydomonas 

reinhardtii was published in 2007, high throughput omics data of eukaryotic microalgae have been 

accumulating at a rapid rate. Among omics data, genomics and transcriptomics researches are developing 

rapidly by development of NGS technologies. Over 30 whole genome sequencing of eukaryotic microalgae 

were in progress or completed in the JGI (Joint Genome Institute) and transcriptome of Dunaliella tertiolecta 

and Nannochloropsis gaditana was characterized by NGS (next generation sequencing). With accumulation 

of these enormous data, macroscopic view of cellular network has been required requisitely. To date as the 

one of research tools to gather and analyze huge information, systems biology is worth of remark. Through 

the use of systems biology, molecular and cellular phenomena of eukaryotic microalgae could be modeled 

using integrated and interacting network of genes, transcripts, proteins and biochemical reactions under 

stressful conditions. To enhance lipid productivity from microalgae, in silico model of eukaryotic microalgae 

was reconstructed based on OMICS data. It can make us fully understand the lipid accumulation mechanism 

within eukaryotic microalgae. 
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