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Abstract:
Triglyceride (TG) storage lipid accumulates in microalgae during exposure to stresses which inhibit
algal cell cycles. Such inhibition is typically induced by nutrient limitations such as depletion of
nitrogen for green algae and silicate for diatoms. No direct mechanism has been described for low
nutrient-induced lipid accumulation. It is proposed that TG accumulation in microalgae could be based
on a synthesis/utilization pattern which is constitutive within the cell division cycle, as opposed to a
specifically-induced synthesis of TG. Triglyceride accumulation occurs when a lag is induced in the
cell cycle such that TG synthesis exceeds utilization. Historically, total lipids have been quantified and
the cycling of TG independent of other lipid fractions has often been overlooked.

Recognizing the limitations of earlier researchers, trends in TG levels were examined using the neutral
lipid (NL) specific fluorochrome, Nile Red, throughout complete cell cycles of synchronized cultures
of Chlorella CHLORl under conditions of alkaline stress, nitrogen deprivation, and with
monofluoroacetate (MFA) an inhibitor of the tricarboxylic acid (TCA) cycle. Alkaline pH stress, nitrate
deprivation and TCA inhibition affects lipid accumulation by inhibiting the cell division cycle prior to
TG utilization. Low levels of calcium were not found to have any noticeable effects on TG synthesis.

An accumulation of 2.5 to 5.5 times the initial NL level per cell resulted after 25 hours of culturing
under alkaline conditions. Nitrogen deprivation yielded increases of 1.4 and 2.5 times the initial NL
level after 36 hours and 14 days, respectively. In less than 30 hours, inhibition of the tricarboxylic acid
(TCA) with MFA resulted in NL levels of 1.4 to 3.8 times the initial NL level per cell.

Radiolabeled acetate is assimilated at a constant rate into the neutral lipid fraction. Cultures with
growth inhibited by MFA assimilated more radiolabel into neutral lipids and less radiolabel into the
glyco- and polar lipid fractions than in control cultures. 
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