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Functional analysis of promoter fragments of salt-tolerance related
genes in Spirulina
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Abstract: In this work, the functions of promoter fragments of two potential salt-tolerance related genes of Spirulina
(Spirulina platensis Geitl.) were studied using green fluorescent protein gene (gfp) as a reporter. The promoter structures of
two salt-tolerance related genes of Spirulina were predicted using online promoter prediction software. pMDI18-T and
pUCI18 vectors were used to clone the promoter sequences as well as the gfp gene and kanamycine resistance (kan) gene.
The fragments containing pro-gfp-kan’ were further cloned into pPKW1188 vector and the resulting recombinant plasmids
were then transformed into a host strain Synechocystis sp. (Synechocystis pevalekii Ercegovic) PCC6803. The resulting bacterial

strains were grown under various concentrations of salinity for defining time intervals. The bacterial fluorescence was ob-
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served using laser confocal microscope. Our results showed that the transgenic bacteria grown at different concentrations of

salinity for various periods produced varying fluorescence intensities. The bacteria treated with NaCl at the concentrations

of 0.4mol/L to 0.6mol/L for 6 to 8 h showed the strongest fluorescent intensity. From the result of high salt induced expres-

sion of gfp, we predicted that the genes under control of these two promoters are likely to play important roles in the salt

tolerance of Spirulina. Accordingly, we believed that a research platform for the studying functions of the promoters of the

salt-tolerance related genes in Spirulina has been developed with the gfp as a reporter, the kan® gene as the selection marker,

and Synechocystis. sp. PCC6803 as the expression host.
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pro-spi-049:

| CTGAAA. ... TCATCTGGGGOGTCTCCCAAATGCACCCATCGATACATCCCCAGATT
-35 -10
105 GATCCGTGCTTCACACACCGGCAATCTAGTAATCTTAGGCACGGTCGTATGTCAA
159 AATGAA...... AGCCAGTAGAGAATTTTAGCACACTAGCCTTAAAAATCAACAGAGT
287 TCTGACAATCCCAATG)
start codon
pro-spi-295:
1 AATAGG... ATTCGCTCGAGTGGGAGTCAATTTGTAATTGTTCCTTACAATCGG
-35 -10

173 ATGAATCAGGAAATGCAGCGGATTAACCGCATGGGTGGTAAAATTIGTTAGCAT
226 TGAGCCGATGACTACCGATAATACGGTGTCTGAAGCTGAGGGC GAATAATTTA
279 GACCATTCAATTCTGATTTT(ATG)

start codon

1 TRMEYSERESR B 3 F FF 5

2 FEEIEBES.PCCB803- pro::gfp:: kan HEIFIE
Al A2:PCC6803; Bl B2: pro-spi-049; C1 C2: pro-spi-295
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