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Expression of Leafy Cotyledon 2 from Arabidopsis
increased the content of lipid in Chlorella sorokiniana
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Abstract: The low lipid content is one of the major bottlenecks to realize the industrialization of the algae biodiesel.

Improvement of lipid content through global regulation to get high-yield generating algae is a good strategy. Leafy
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Cotyledon 2 (LEC2) is an important transcription factor for seed maturation and oil accumulation in Arabidopsis. However,

there are few reports regarding adoption of LEC2 for lipid accumulation until now. In this study, LEC2 from Arabidopsis

was cloned into the plant expression vector pCIMBIA1300 and transformed into C. sorokiniana through particle

bombardment. One recombinant was screened by PCR, RT-PCR and Western blot analyses. Compared with the wild type

one, the total lipid content in the recombinant increased one fold, which did not show effect on cell growth, indicating that

LEC2 can efficiently enhance the lipid accumulation in C. sorokiniana.
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Table 1 Fatty acid analysis of ATLEC?2 transgenic C. sorokiniana

Fatty acid component (mg/kg) D L2 L2/D
C14:0 (Myristic) 86.3 220.3 2.6
C15:0 (Pentadecanoic) 42.8 96.1 2.2
C16:0 (Palmitic) 8592.0 18 217.2 2.1
C17:0 (Margaric) 142.1 394.3 2.8
C17:1(Margaroleic) 205.2 414.1 2.0
C18:0 (Stearic) 1296.4 23433 1.8
C18:1n9 (Oleic) 706.1 12453 1.8
C18:2n6 (Linoleic) 8 794.0 23 097.3 2.6
C18:3n3 (Linolenic) 55274 7 483.7 1.4
C20:0 (Arachidic) 112.2 417.1 3.7
C20:1 (Eicosenic cis 11) 4.1 10.9 2.7
C20:2 (Eicosadienoic) 20.5 43.0 2.1
C20:3n6 (g-Eicosatrienoic) 13.4 19.1 1.4
C21:0 (Heneicosanoic) 9.8 20.2 2.1
C22:0 (Behenic) 28.4 107.4 3.8
C23:0 (Tricosanoic) 14.8 37.2 2.5
C24:0 (Lignoceric) 42.5 132.3 3.1
Total 25 638 54 298.8 2.1
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