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Studies on Oil and Fat Accumulation and Triglyceride Lipase Gene Expression in
Microchloropsis gaditana
(Nihon University) OAyumu Watanabe, Tomoe Komoriya, Shigeki Furukawa

Microalgae produce large amounts of Triacylglycerol, a feedstock for biodiesel fuel. TAG is
accumulated in large amounts when microalgae are cultured under stress conditions. However,
when the stress is removed, TAG is degraded to Diacylglycerol and Free fatty acid by the
hydrolytic enzyme Triglyceride lipase. Therefore, it is difficult to maintain growth and TAG
accumulation in microalgae.

In this study, we investigated the relationship between TAG accumulation and Triglyceride
lipase gene expression under stress and non-stress conditions by nitrogen source (NaNO3)
concentration, aiming to regulate the expression level of Triglyceride lipase gene for increasing
TAG accumulation. Microalgae Microchloropsis gaditana were first cultured for 15 days at
NaNO;s concentrations (0,75 and 150 mg/L) and light intensity of 20 umol photons *+ m? = s'.
During incubation, microalgae were sampled over time, and TAG accumulation was measured
using lipid fluorescence analysis and Triglyceride lipase gene expression was measured using
quantitative real-time PCR. The results showed that TAG accumulated in larger amounts in the
NaNO; concentration of 0 mg/L (under stress) than in other conditions, but there was no
relationship between TAG accumulation and Triglyceride lipase gene expression. On the other
hand, at NaNOj; concentration of 150 mg/L (non-stressed), there was a relationship between
TAG accumulation and Triglyceride lipase gene expression.
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