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Analysis of the function of lipases in the mechanism of environmental adaptation

of photosynthetic organisms and its application to bioenergy production.
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Abstract :

Acyl-acyl carrier protein synthetase (Aas), which is responsible for recycling of free fatty acids
(FFAs), is necessary for the growth of Synechocystis sp. PCC 6803 (S. 6803) under high-light
conditions (400 pmol photons m™ s™), but not under low-light conditions (50 umol photons m? s™).
Even under the low-light conditions, growth defects of the aas-deficient mutant became evident
when the growth temperature was lowered from 30C to 22°C. At 22°C, the mutant cells
accumulated large amounts of Cis FFAs and the Cis-containing lysolipids derived from the four
major glycerolipids constituting the cytoplasmic and thylakoid membranes. Since the membrane
lipids of S. 6803 contain Cis and Cis fatty acyl moieties esterified to the sn-1 and sn-2 positions,
respectively, it was deduced that an sn- 1-specific lipase(s) was induced at low temperatures and
deacylated the membrane lipids. Inactivation of LipA, which had been reported as an sn-1-specific
lipase in S. 6803, did not affect the cold-induced accumulation of FFAs and lysolipids. These

results indicate the presence of an unidentified cold-inducible lipase(s) in S. 6803.
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