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HIGH EFFICIENT EXTRA-GENOMIC DNA EXTRACTION AND PURIFICATION
FROM SPIRULINA

CAO Xue-Cheng™?, WANG Zhi-Ping", YANG Ling-Yong*, XU Bu-Jin*
(1. Institute of Nuclear Agriculture Sciences, Zhejiang University, Key Laboratory of Nuclear Agricultural Sciences, Ministry
of Agriculture of China, Hangzhou, 310029; 2. College of Information Science and Engineering, Shandong Agricultural Uni-
versity, Taian, 271018)

Abstract Genus Spirulina is a photoautotrophic filamentous cyanobacterium of Family Oscillatoriaceae,
Phylum Cyanophyta. Because of Spirulina contain bioactive polysaccharides, B-carotene and y-linolenic acid,
having superior physiological effects on human, FAO of the UN and WHO claimed it as an ideal food and
dietary supplement in the 21st century. Happily, Spirulina is easy to culture in large scale. Because of its
alkaliphilic nature, it can be grown as mono-culture in natural environment. Two widely exploited economic
microalgae, Spirulina platensis and Spirulina maxima, have been selected for mass production.

To optimize the industrial cultivation, genetic study on the microalgae is necessary, and some technolo-
gies have been developed in several laboratories. However, conventional approaches such as chromosomal
integration and conjugal transfer were not fully successful, because the multi-genome system in Spirulina
hampers high expression of exogenous genes, and no endogenous extra-genomic DNA (exDNA) that is
suitable to be used as recombinant vector has been found in Spirulina genus. It is not easy to extract and
purify exDNA from Spirulina due to its high contents of protein and polysaccharide.

In this study, a modified CTAB-Proteinase K extracting method for exDNA in Spirulina is established.
First, the Spirulina cells are lysed in CTAB extraction buffer containing 200 pg/ml Proteinase K, and the
total DNA crude is extracted with chloroform-isoamyl alcohol. Secondly, the total DNA is obtained after the
crude is treated with 100 ug/ml Proteinase K and extracted with phenol-chloroform-isoamyl alcohol. Finally,
the high-purification exDNA is obtained using gel freezing-thawing method.

Furthermore, the exDNA of six strains of Spirulina platensis, Sp-1, Sp-2, Sp-3, Sp-4, Sp-5 and Sp-6, were
extracted and analysed. The results show that: (1) all of the six strains contain exDNA, but the number and mo-
lecular weight of exDNA are usually different with strains; (2) four stains, Sp-1, Sp-2, Sp-5 and Sp-6, contain only
one kind of exDNA, and the molecular weights is about 1.15kb, 0.75kb, 1.15kb and 1.1kb, respectively; (3) Sp-3
and Sp-4 contain two kinds of exDNA, and the molecular weights are about 1.55kb and 3.0kb in Sp-3, and 1.8kb
and 3.6kb in Sp-4; (4) the distinction of exDNA in different spirulina strains and its related to physiological and
ecological characteristics imply that exDNA may have some biological functions, and relate to taxonomy, evolu-
tion, and morphogenesis.
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