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Acquired Chill-light Tolerance (ACLT) of Synechocystis sp. PCC 6803
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Effects of preconditioning at 15oC on αααα-tocopherol and 
lipid peroxidationin in cells under chill-light stress
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Synthesis of tocopherols

1 p-hydroxyphenylpyruvate dioxygenase (HPPD）

2 Homogentisate phytyltransferase（HPT）

6 γ-tocopherol methyl transferase

5 Tocopherol cyclase（TC）

slr0089 slr0089 slr0091

slr0088 slr0089slr0090 slr0091

Kmr Kmr Kmr

4 2-methyl-6-phytyl-1,4-benzoquinone methyltransferase



Strains tocopherol     
(µg /g fresh weight))

RACLT (%)

WT α 5.1±0.6 100

slr1736::CK2 No 3.3±0.6

slr1737::CK2 No -0.3±2.9

slr0090::CK2 No -2.0±2.7

slr0089::CK2 γ 1.4±0.02 1.9±0.6

slr0089::CK2

Complemented

α 7.1±0.2 94±6.0

slr0091::CK2 α 6.1±2.0 96±4.4



slr0090PpetEomega

Cu α-tocopherol     (µg /g 
fresh weight))

RACLT (%)

+ 9.3±1.8 96±2.4

Control of tocopherol synthesis with a copper-regulated promoter

+ 9.3±1.8 96±2.4

- 0.9±0.1 9.5±0.6
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30oC 15oC 5oC, light

Protein synthesis

Hypothesis about the ACLT

Tocopherol synthesis
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